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Appendix G. MAUDE and Medical Device Recall Reports - Attachment 

Table G1. Reports on VNS and tVNS from the Medical Device Recall Database  

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

2019/10/14  Injury CYBERONICS 
- HOUSTON 

2019/11/25  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that the patient has occasional pain 
in their neck due the vagal nerve stimulation. The 
pain was noted to be sharp in nature, intermittent, 
and as a burning sensation that going down to the 
arms and hands causing numbness and tingling 
sensation, and occasionally going to the head 
causing sharp pain which translates into a 
headache. The patient had their generator 
prophylactically replaced. No other relevant 
information has been received to date. 
Manufacturer narrative: (b)(4). 

2019/11/04  Malfunction CYBERONICS 
- HOUSTON 

2019/11/22  LEAD MODEL 
304 

Fracture It was reported via clinic notes received that the 
patient's VNS leads were broken and needed to be 
replaced and that the VNS generator, which was 
"loose" under his arm, needed to be relocated. The 
notes stated that the impression based on recent 
chest x-rays were "disrupted electronically leads 
associated with vagus nerve stimulator implanted 
over the left chest and neck." a review of device 
history records revealed that the lead passed 
quality control inspection prior to distribution. It 
was later reported during a phone call for MRI 
precautions that, per x-rays, an approximately 10 
cm gap was observed in the leads by the patient's 
clavicle and the generator was lower in the 
patient's chest between the 8th and 9th ribs. The x-
rays have not been reviewed by the manufacturer 
to date. The migration of the generator was 
reported in mfr. Report #1644487-2019-02295. 
No relevant surgery is known to have occurred to 
date. No additional relevant information has been 
received to date. 
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Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

2019/11/04  Injury CYBERONICS 
- HOUSTON 

2019/11/22  PULSE GEN 
MODEL 1000 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported via clinic notes received that the 
patient's VNS leads were broken and needed to be 
replaced and that the VNS generator, which was 
"loose" under his arm, needed to be relocated. The 
notes stated that the impression based on recent 
chest x-rays were "disrupted electronically leads 
associated with vagus nerve stimulator implanted 
over the left chest and neck." it was later reported 
during a phone call for MRI precautions that, per x-
rays, an approximately 10 cm gap was observed in 
the leads by the patient's clavicle and the generator 
was lower in the patient's chest between the 8th 
and 9th ribs. The x-rays have not been reviewed by 
the manufacturer to date. The high impedance was 
reported in mfr. Report #1644487-2019-02294. 
No relevant surgery is known to have occurred to 
date. No additional relevant information has been 
received to date. 

2019/11/17  Injury UNK 2019/11/20  VAGAL 
NERVE 
STIMULATOR 

 
My son is currently taking 5ml of epidiolex/twice a 
day and i'm noticing he is starting to vomit on more 
than one occasion. The fifth time being on (b)(6) 
2019. He started epidiolex on (b)(6) 2019 at the 
lowest dosage of 1ml and on (b)(6) he vomited 
excessively (3) separate times. Since then, the 
vomiting has happened 4 others times, with the 
recent event on (b)(6) 2019. I'm concerned now, 
because he has not had these issues in the past. His 
eyes are not yellowing, his labs continue to come 
back fine, with the recent labs being done on (b)(6) 
2019 and i have not gotten results back from those. 
I called my son's neurologist dr (b)(6), this a.m., and 
spoke with his nurse about my concerns. My son 
told me last evening that he is confused, and he 
feels dizzy. He will get up and then just kind of 
stands and looks at me, as though he is about to say 
something, but doesn't. I ask him what is it and he 
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Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

states, i don't know; this is not him. My son is (b)(6) 
and very bright. His appetite is also diminished-
foods that he really likes, he now has very little 
appetite for much. He recently (b)(6) 2019) had a 
new and lasted VNS device implanted. I don't know 
if this is the problem, but he definitely has not been 
himself. Between the epidiolex and the VNS, 
something is definitely not right. Look forward to 
hearing from you. Regards, (b)(6). I have not been 
notified of the results as of (b)(6) 2019. Fda safety 
report id# (b)(4). 

2019/10/15  Injury LIVANOVA 
USA, INC. 

2019/11/07  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that following the placement of the 
patient's second VNS generator, the patient 
experienced an increase in nausea, vomiting, and 
distention. It was stated that she had a gastric 
emptying study a year ago and was told that she 
had mild gastroparesis. Her symptoms went away, 
but 3 months ago, they came back very severely 
and now she states that whenever she eats 
anything, she has nausea, bloating, vomiting, and 
inability to keep anything down. This has been 
increasing in frequency and severity. The patient 
has been going to the emergency room 
approximately once per month, but has nausea and 
vomiting on a daily basis. The patient had a gastric 
emptying study within the past few months and 
this was reported as normal. The patient noted the 
proximity of these symptoms to her VNS. The 
patient is concerned because her upper symptoms 
of early satiety, postprandial bloating, abdominal 
pain 15 minutes after eating, and vomiting are all 
increasing in severity and frequency. She does note 
the proximity of these symptoms to her vagal nerve 
stimulator. She stated that she had none of these 
issues until she had that placed. No additional 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G4 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

relevant information has been received to date. 
Manufacturer narrative: (b)(4). 

2019/01/14  Injury LIVANOVA 
USA, INC. 

2019/11/05  LEAD MODEL 
UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A full article, forced normalization after turning off 
vagus nerve stimulation in Lennox-Gastaut 
syndrome was received by Livanova and reviewed. 
Per the article, the initial efficacy was lost after six 
months of treatment. The family had requested 
VNS stopped after the loss of the initial efficacy. 
The patient then had psychosis two weeks after 
VNS was stopped. After this period, the seizures 
returned. This pattern continued (no seizures and 
psychosis, followed by a period with seizure activity 
and no behavior issues). It was noted that the VNS 
was switched off due to an expired battery but 
there was no indication of when the device was 
programmed back on, or if the battery depleted 
while programmed off. The article hypothesized 
that VNS had been aggravating seizures due to the 
periods of seizure freedom following device 
disablement. As psychosis was reported after the 
VNS was disabled, it is unrelated to the device. No 
information has been received despite follow up 
attempts. No additional, relevant information has 
been received to date. Manufacturer narrative: 
citation: lee, s., denton, a., ladino, l. D., waterhouse, 
k., vitali, a., & tellez-zenteno, j. F. (2019). Forced 
normalization after turning off vagus nerve 
stimulation in Lennox-Gastaut syndrome. Epilepsy 
& behavior case reports, 11, 81-83. [(b)(4)]. 

2019/10/09  Malfunction LIVANOVA 
USA, INC. 

2019/11/01  LEAD MODEL 
304 

Fracture It was reported that a patient had high lead 
impedance observed on a system diagnostics test 
and was not feeling her device stimulate. The 
patient's surgeon was seen for consult and 
determined that since there was not enough room 
on her vagus nerve to attempt lead replacement, 
pin reinsertion would be attempted. If this did not 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G5 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

resolve the high impedance, he planned to explant 
the vagus nerve stimulation system. No surgical 
intervention has occurred to date. No additional 
information has been received to date. 

2019/10/07  Malfunction CYBERONICS 
- HOUSTON 

2019/11/01  BIPOL LEAD 
MODEL 300 

High 
impedance 

The patient's physician has reported a high 
impedance reading on the VNS therapy system. 
The physician performed chest x-rays for this 
patient which showed "left sided vagal nerve 
stimulator, lead appears grossly intact, lead is 
looped at the level of the t2 and t3 vertebral 
bodies." it was additionally noted that the patient 
has not experienced adverse events at this time. No 
known surgical intervention has occurred to date. 
No other relevant information has been received to 
date.  

Injury LIVANOVA 
USA, INC. 

2019/09/19  PULSE GEN 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Article titled low body mass index and low 
intelligence quotient are infection risk factors in 
vagus nerve stimulation." was received. The article 
discusses patients who underwent VNS device 
implant and developed surgical site infection. 
Records were reviewed at the facility from august 
2011 to may 2018. 6 patients were reported to 
have developed an infection after initial implant 
and 3 patients after the first generator 
replacement. Factors of age, sex, height, body 
weight, and body mass index were reviewed for 
potential relationship to infection rate. Of the 6 
patients that developed infection after implant 
surgery, 4 underwent device removal and 2 
underwent debridement and antibiotic treatment 
without removal of the VNS. Of the 3 patients that 
developed infection after replacement, all 3 
underwent device explant. No other relevant 
information has been received to date. 
Manufacturer narrative: (b)(4). 
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Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

2019/01/01  Injury LIVANOVA 
USA, INC. 

2019/08/30  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that the patient was experiencing 
swallowing difficulties, dyspnea, and pain during 
stimulation. The swallowing difficulties started on 
the day after implant and were reported as mild and 
probably related to the implant/procedure. 
Medication was provided to the patient as a result. 
The dyspnea started on the same day and was 
reported as mild and as having a casual relationship 
to both the implant/procedure and 
stimulation/device. No intervention was noted 
other than sending the patient to neurosurgery and 
an ENT for evaluation. The painful stimulation was 
reported as beginning several months later and 
being mild with a casual relationship to both the 
implant/procedure and stimulation/device. The 
patient's therapy was modified as a result. Follow 
up with the company representatives revealed that 
during a logopedic examination, examination with 
endoscopy revealed that the patient has a slight 
vagus nerve paresis, which is attributed to the 
implant surgery. It was stated that the painful 
stimulation had spread to the larynx and it was 
questioned if the paresis was responsible for the 
pain. No additional relevant information has been 
received to date. Manufacturer narrative: (b)(4). 

2019/07/31  Injury CYBERONICS 
- HOUSTON 

2019/08/23  PULSE GEN 
MODEL 106 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that the patient has an apneic 
episode during oximetry. The cause of the apneic 
episode is being investigated as to the reason being 
medication, vagal nerve stimulator (VNS), or 
obstructive sleep apnea (osa). The physician 
reportedly believes that it may be due to the 
patient's medication (benzodiazepine (clobazam)) 
but needs to rule out VNS as a contributing cause. 
It was later reported that the patient was seen 
again and is doing better. The mother states that 
the apneic episodes have decreased, however the 
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Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

physician does not have an assessment on the 
cause of the apnea. No additional relevant 
information has been received to date. 

2012/07/10  Injury LIVANOVA 
USA, INC. 

2019/08/19  VAGUS 
NERVE 
STIMULATOR 

 
Surgery to replace battery of vagal nerve stimulator 
(VNS). Came home after surgery and then 30 days 
later there was a hole in her skin where the device 
had worn through from the inside out. Very painful 
and had to have a second surgery to fix it. Went on 
strong antibiotics to prevent infection. Fda safety 
report id # (b)(4). 

2005/01/01  Malfunction MDT 
SOFAMOR 
DANEK 
PUERTO RICO 
MFG 

2019/08/16  ITREL 3 Break Information was received from a manufacturer's 
representative and a healthcare provider (hcp) 
regarding a patient who was implanted with an 
implantable neurostimulator (ins). It was reported 
that the patient had a different manufacturer's ins 
implanted in 2005 and at that time the leads were 
cut to make way for the other ins. Therefore the 
system had been out of service. Surgical 
intervention was scheduled for (b)(6) 2019. 
Additional information was received from the 
healthcare provider (hcp) via the rep. It was 
reported that the patient had a vagal nerve 
stimulator implanted for seizures in 2005. The leads 
for the spinal cord stimulator system (scs) were 
intentionally cut at that time to accommodate the 
placement of the vagal nerve stimulator. The plan 
as of may 3, 2019, was to partially or completely 
explant the scs system. On may 8, 2019, the rep 
contacted technical services to obtain compatibility 
information for the scs components that were still 
implanted in the patient because x-rays indicated 
that the bone may have been growing into or 
around the lead and the doctor was concerned 
about removing the lead. Technical services 
reviewed the information with the rep regarding 
the lead to be used with a wireless external 
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Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

neurostimulator (wens) and a multi lead trialing 
cable (mltc). The rep stated they would review the 
compatibility information with the doctor. On may 
8, 2019, the rep reported they obtained inaccurate 
information regarding why the extension had been 
cut and the lead left implanted. They explained that 
the patient's extension and scs ins had been 
removed to accommodate space for a gastric 
system rather than a vagal nerve stimulator for 
seizures. During the surgery, the doctor decided to 
explant the entire lead and the remaining portion of 
the extension instead of leaving it implanted for 
future use because if the patient decides they want 
another scs device they would get an entirely new 
system implanted. It was confirmed that the scs 
device was effective for the patient when it was 
active. No further complications were reported or 
anticipated. Manufacturer narrative: other relevant 
device(s) are: product id: 3487a, serial/lot #: (b)(4), 
ubd: 09-dec-2000, udi#: (b)(4). Analysis of the lead 
showed all conductors were broken 12.5 cm from 
the proximal end. If information is provided in the 
future, a supplemental report will be issued. 

2014/11/26  Malfunction CYBERONICS 
- HOUSTON 

2019/07/30  PULSE GEN 
MODEL 102 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

The physician reported that the patient 
experienced decreased perception of device 
stimulation and increased seizures when the vagal 
nerve stimulator battery ran out. It was not 
specified what battery status the generator was 
performing at. The physician would not provide any 
additional information on this event. No other 
relevant information has been received to date. 

2018/04/02  Injury CYBERONICS 
/ LIVANOVA 
USA, INC. 

2019/07/23  VAGUS 
NERVE 
STIMULATOR 

 
My disabled son had his vagus nerve stimulator 
queried at a routine neurology visit in (b)(6) 2018. 
This showed a lead malfunction. A chest x-ray 
showed a partial lead detachment. On (b)(6) 2018 
surgery was done to replace the VNS at (b)(6) in 
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Date 
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Brand Name 
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Event Text 

(b)(6). Surgery showed the leads had corroded and 
one was not attached. The neurosurgeon had to 
leave part of the leads in that are wrapped around 
the vagus nerve due to scar tissue. He was not able 
to remove the scar tissue to fully remove the old 
leads. Original leads were placed (b)(6) 2000 with 
the first surgery at (b)(6) in (b)(6) (dr (b)(6)). 
Cyberonics rep for (b)(6) is aware and was present 
for the surgery. We do not know why the leads 
corroded and the long term risks for them being left 
in wrapped around his vagus nerve. Dr (b)(6), np 
neuro surgeon: dr (b)(6). Vns generator has been 
replaced several times as expected for the battery. 
Fda safety report id# (b)(4).  

Injury LIVANOVA 
USA, INC. 

2019/07/03  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported by the patient via social media that 
her VNS was put in wrong. She said that her wire 
vertically entrapped her vagus nerve. She would get 
shocked when she swallowed at times or touched a 
grocery cart. She also reported that when her VNS 
was being titrated up, it triggered asthma attacks 
and she had to go to the ER. Later, the VNS was 
removed, but the patient's voice turned into a 
whisper. After vocal cord injections and speech 
therapy, her voice came back but she couldn't sing. 
The current report captures the asthma and other 
stimulation related events reported as part of the 
story. Mfr. Report # 1644487-2019-01280, 
captures the report of voice alteration after device 
explant.  

Injury CYBERONICS 
- HOUSTON 

2019/07/03  LEAD MODEL 
UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported by the patient via social media that 
her VNS was put in wrong. She said that her wire 
vertically entrapped her vagus nerve. She would get 
shocked when she swallowed at times or touched a 
grocery cart. She also reported that when her VNS 
was being titrated up, it triggered asthma attacks 
and she had to go to the ER. Later, the VNS was 
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removed, but the patient's voice turned into a 
whisper. After vocal cord injections and speech 
therapy, her voice came back but she couldn't sing. 
Mfr report # 1644487-2019-01281 captures the 
asthma and other stimulation related events 
reported as part of the story. This report captures 
the report of voice alteration after device explant. 

2018/08/09  Malfunction MEDTRONIC 
PUERTO RICO 
OPERATIONS 
CO. 

2019/06/26  SYNCHROME
D II 

Electromagn
etic 
Interference; 
Pumping 
Stopped 

Information was received from a healthcare 
professional (hcp) regarding a patient receiving 
morphine (15 mg/ml at 2.168 mg/day) via an 
implanted pump. The indication for pump use was 
complex regional pain syndrome type 1 and non-
malignant pain. On (b)(6) 2019 the hcp reported 
that a motor stall was seen at initial interrogation. 
The patient had not recently had an MRI. Per the 
hcp, the pump logs showed multiple motor stalls 
and recoveries since (b)(6) 2018 which was the 
latest date on his notes, but it could have been 
later. The patient had a vagal nerve stimulator in 
her upper left chest that she waved a magnet over 
to deactivate. The patients pump was in the right 
lower quadrant. The patient kept the magnet in her 
right pocket. She had the magnet over 12 years and 
it was a strong magnet. Per the hcp, the pump 
could be stalled for over an hour. It hadn't 
happened since (b)(6) and the patient had been 
using her magnet. The last time she used the 
magnet was 2 weeks ago. The hcp wanted to know 
if the magnet could affect the pump and if it had to 
be right over the pump to cause it to stall. No 
patient symptoms were reported. No further 
complications have been reported as a result of this 
event. Manufacturer narrative: if information is 
provided in the future, a supplemental report will 
be issued. 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G11 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

2019/05/29  Injury LIVANOVA 
USA, INC. 

2019/06/13  VAGUS 
NERVE 
STIMULATOR 
(VNS) 
SYSTEM 

 
Implanted device was not working properly. 
Removed a few months later due to battery defect. 
Manufacturer took the implanted device that was 
explanted. New implant placed. Manufacturer 
response for VNS, (b)(4) cyberonics (per site 
reporter). No response yet. 

2019/04/19  Injury MEDTRONIC 
NEUROMOD
ULATION 

2019/06/12  UNKNOWN 
IMPLANTABL
E 
NEUROSTIM
ULATOR 

Migration or 
Expulsion of 
Device; 
Insufficient 
Information; 
Premature 
Discharge of 
Battery 

Summary: objective despite rapid development and 
expansion of neuromodulation technologies, 
knowledge about device and/ or therapy durability 
remains limited. The aim of this study was to 
evaluate the long-term rate of hardware and 
therapeutic failure of implanted devices for several 
neuromodulation therapies. Methods the authors 
performed a retrospective analysis of patients 
device and thera py survival data (kaplan-meier 
survival analysis) for deep brain stimulation (dbs), 
vagus nerve stimulation (VNS), and spinal cord 
stimulation (scs) at a single institution (years 
19942015). Results during the study period, 450 
patients underwent dbs, 383 VNS, and 128 scs. For 
dbs, the 5- and 10-year initial device survival was 
87% and 73%, respectively, and therapy survival 
was 96% and 91%, respectively. For VNS, the 5- 
and 10-year initial device survival was 90% and 
70%, respectively, and therapy survival was 99% 
and 97%, respectively. For scs, the 5- and 10-year 
initial device survival was 50% and 34%, 
respectively, and therapy survival was 74% and 
56%, respectively. The average initial device 
survival for dbs, VNS, and scs was 14 years, 14 
years, and 8 years while mean therapy survival was 
18 years, 18 years, and 12.5 years, respectively. 
Conclusions the authors report, for the first time, 
comparative device and therapy survival rates out 
to 15 years for large cohorts of dbs, VNS, and scs 
patients. Their results demonstrate higher device 
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and therapy survival rates for dbs and VNS than for 
scs. Hardware failures were more common among 
scs patients, which may have played a role in the 
discontinuation of therapy. Higher therapy survival 
than device survival across all modalities indicates 
continued therapeutic benefit beyond initial device 
failures, which is important to emphasize when 
counseling patients. Reported events: 26 deep 
brain stimulation (dbs) patients experienced a 
device related infection that necessitated revision 
or device removal. 11 dbs patients experienced 
hardware failure/malfunction. The authors stated 
that if a patients battery reached end of life 
prematurely due to faulty manufacturing, this was 
deemed a device failure due to hardware 
malfunction, but it remains unclear whether 
additional types of hardware failure are included in 
this category. All cases resulted in revision or 
device removal. 3 dbs patients experienced lead 
migration that necessitated revision or removal. 10 
dbs patients experienced therapy ineffectiveness 
that necessitated revision or removal. 68 dbs 
patients experienced therapy failure as of 15 years 
post-implantation, which the authors defined as 
therapy was deemed to be ineffective or the 
therapeutic value did not outweigh the 
complications associated with device maintenance. 
These cases resulted in device explant or therapy 
abandonment. It was not possible to ascertain 
specific device information from the article or to 
match the reported event with any previously 
reported event. See attached literature article. 
Manufacturer narrative: age or date of birth: this 
value is the median age of the patients reported in 
the article as specific patients could not be 
identified. Sex: this value reflects the gender of the 
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majority of the patients reported in the article as 
specific patients could not be identified. Date of 
event: please note that this date is based off of the 
date of publication of the article as the event dates 
were not provided in the published literature. Other 
relevant device(s) are: product id: 
neu_ins_stimulator, serial/lot #: unknown. Product 
id: neu_unknown_lead, serial/lot #: unknown. 
Product id: neu_ins_stimulator, serial/lot #: 
unknown. Product id: neu_ins_stimulator, serial/lot 
#: unknown. Teton ze, blatt d, albakry a, obayashi, 
j., ozturk, g., hamzaoglu, v., magown, p., selden, nr., 
burchiel, kj., raslan, am. Natural history of 
neuromodulation devices and therapies: a patient-
centered survival analysis. J neurosurg. 2019: 1-7. 
Doi: 10.3171/2019.2.jns182450. If information is 
provided in the future, a supplemental report will 
be issued.  

Injury LIVANOVA 
USA, INC. 

2019/04/18  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Article titled "a rasmussen encephalitis, 
autoimmune encephalitis, and mitochondrial 
disease mimicker: expanding the dnm1l-associated 
intractable epilepsy and encephalopathy 
phenotype" was reviewed. Within this article, it was 
reported that the vagus nerve stimulator (VNS) was 
placed with a decrease in seizure frequency but 
was complicated by sinus bradycardia and first-
degree atrioventricular block requiring device 
removal. No further relevant information has been 
received to date. 

2019/03/20  Injury LIVANOVA 
USA, INC. 

2019/04/11  LEAD MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

The abstract of an article was received which 
studied vagus nerve stimulation treatment in 14 
children with pharmaco-resistant epilepsy specific 
to a single facility. One patient experienced a post-
implant complication of unilateral vocal-cord palsy 
which was stated to be to VNS surgery. No 
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additional or relevant information has been 
received to date. Manufacturer narrative: (b)(4). 

2005/07/18  Injury LIVANOVA 
USA, INC. 

2019/03/22  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Article titled "vagus nerve stimulation in children 
less than 5 years old" was reviewed and an adverse 
events was identified for one of the patients 
studied within the cohort. It was reported that one 
patient has had the battery pack/generator 
replaced. This patient experienced episodes of 
transient oxygen desaturation after the battery 
replacement; thus, they were admitted for 
observation but were discharged after 24 h. It was 
noted that no cause for the incident was found. No 
further relevant information has been received to 
date. 

2018/09/12  Injury LIVANOVA 
USA, INC. 

2019/03/08  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Article titled "improved quality of life and cognition 
after early vagal nerve stimulator implantation in 
children" was reviewed and three adverse events 
were identified for the patients studied within the 
cohort. 3 of the patients developed infections post 
implant and 1 of those patients required revision 
surgery due to the infection. 1 patient passed away 
prior to the study (captured in mfr. Report # 
1644487-2019-00452) 1 patient had disconnection 
of their electrodes from the vagus nerve that 
required revision surgery(captured in mfr. Report # 
1644487-2019-00454). It was reported that there 
was no permanent morbidity due to these events. 
No further relevant information has been received 
to date. 

2018/09/12  Death LIVANOVA 
USA, INC. 

2019/03/08  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Article titled "improved quality of life and cognition 
after early vagal nerve stimulator implantation in 
children" was reviewed and three adverse events 
were identified for the patients studied within the 
cohort. 1 patient passed away prior to the study. 3 
of the patients developed infections post implant 
and 1 of those patients required revision surgery 
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due to the infection (captured in mfr. Report # 
1644487-2019-00453). 1 patient had 
disconnection of their electrodes from the vagus 
nerve that required revision surgery(captured in 
mfr. Report # 1644487-2019-00454). It was 
reported that there was no permanent morbidity 
due to these events. No further relevant 
information has been received to date. 

2018/09/12  Malfunction LIVANOVA 
USA, INC. 

2019/03/08  LEAD MODEL 
UNKNOWN 

Detachment 
of Device or 
device 
Component 

Article titled "improved quality of life and cognition 
after early vagal nerve stimulator implantation in 
children" was reviewed and three adverse events 
were identified for the patients studied within the 
cohort. 1 patient had disconnection of their 
electrodes from the vagas nerve that required 
revision surgery. 3 of the patients developed 
infections post implant and 1 of those patients 
required revision surgery due to the infection 
(captured in mfr. Report # 1644487-2019-00453). 
1 patient passed away prior to the study (captured 
in mfr. Report # 1644487-2019-00452). It was 
reported that there was no permanent morbidity 
due to these events. No further relevant 
information has been received to date. 

2018/08/29  Malfunction CYBERONICS 
- HOUSTON 

2019/03/07  PULSE GEN 
MODEL 106 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Article titled a single centre study comparing the 
effectiveness of the aspiresr 106 vagus nerve 
stimulator model to older models in drug resistant 
epilepsy was reviewed and adverse events were 
identified for multiple patients that had been 
replaced with aspiresr devices. The adverse events 
noted in the article are as follows: 25% of 12 
patients implanted were worse with 
autostimulation (indicating 3 patients). The author 
has no other information regarding these events. 
No other relevant information has been received to 
date. 
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2015/09/15  Malfunction CYBERONICS 
- HOUSTON 

2019/03/05  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Received clinic notes as part of the process for a 
prophylactic generator replacement referral. Clinic 
notes dated (b)(6) 2015 report that the patient had 
alleged that they feel that their seizure frequency 
has increased since getting the VNS. The patient 
noted that magnets near the VNS actually trigger 
their small seizures rather than reducing them. At 
this same appointment, the physician noted in their 
assessment that overall the patient's seizure 
frequency has been stable for the past 2 years. The 
physician also programmed the VNS output current 
higher, and noted that the patient appeared to 
tolerate the adjustment well without adverse 
effects. There were several appointments following 
the patient's visit on (b)(6) 2015 where it is noted 
that the patient's vagal nerve stimulator appeared 
to be working well. Additionally, the patient had 
reported using the magnet a couple of times and it 
seems to be working well for them. No other 
relevant information has been received to date. 

2006/10/18  Malfunction CYBERONICS 
- HOUSTON 

2019/02/26  PULSE GEN 
MODEL 102 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Clinic notes were received indicating that the 
patient had an "acceleration of his seizures", which 
was believed to have been a result of the physical 
stress of having a vagal nerve stimulator implanted. 
Diagnostics were tested and shown to be within 
normal limits. The device was not turned on until 
this visit. No further, relevant information was 
received to date. 

2018/10/13  Injury LIVANOVA 
USA, INC. 

2019/02/04  PULSE GEN 
MODEL UNK 

 
Article titled "vagal nerve stimulation for epilepsy in 
adults: a database risk analysis and review of the 
literature" was reviewed and two adverse events 
were identified for the patients studied within the 
cohort. 1 patient had a superficial site infection. 1 
patient returned to the operating room for an 
unspecified reason. No further relevant information 
has been received to date. 
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2019/01/09  Malfunction CYBERONICS 
- HOUSTON 

2019/02/03  LEAD MODEL 
302 

High 
impedance 

It was reported that the patient was seen again 
after a lead pin reinsertion surgery, and high 
impedance was observed. Diagnostics further 
noted that the output current was not delivering 
and the patient was complaining of a shocking 
sensation to her neck. The patient was sent for x-
rays and was to be referred for possible lead 
revision surgery. Clinic notes from the office visit 
were received and reviewed. It was stated that 
since the patient's last visit, the patient was 
experiencing an intermittent "shocking" sensation 
at the left side of the neck, coughing more, and had 
chocked while eating three times, one of which 
became cyanotic and required a heimlich maneuver. 
The noted diagnostics confirmed the high 
impedance and low output current delivered that 
was reported. It was stated that x-rays of the chest 
and neck showed no apparent lead break. Settings 
were decreased for the adverse event of painful 
stimulation, coughing, and choking. Ap and lateral 
chest and neck x-rays were received for review. 
The generator placement appeared to be normal in 
the left axillary chest area. Due to the quality and 
angle of the images provided, complete lead pin 
insertion and feed-through wire integrity could not 
be assessed. The lead was observed in the patients 
neck appeared to be routed toward the patients 
left chest. Due to the quality and angle of the 
image, strain relief and integrity of the lead could 
not be assessed. A portion of the lead is routed 
behind the generator. Based on the images 
provided, no obvious cause of the adverse events 
or high impedance was identified. Note that the 
presence of a gross fracture in the portion of the 
lead excluded from the images or a micro-fracture 
along the lead body cannot be ruled out. Revision 
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surgery occurred and it was noted that the 
explanted product was not expected to be returned 
for analysis as the hospital discards products after 
surgery. It was specified that only the lead was 
revised, with the replacement lead placed on the 
left vagal nerve. Pin reinsertion was not tested. No 
device was received to date. No additional relevant 
information was received to date. Manufacturer 
narrative: (b)(4). 

2018/07/23  Injury LIVANOVA 
USA, INC. 

2019/02/01  LEAD MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Article titled "vagus nerve stimulation for the 
treatment of refractory epilepsy in the cdkl5 
deficiency disorder" was reviewed and multiple 
adverse events were identified for multiple patients 
with cdkl5 deficiency disorder (which results in a 
severe epileptic encephalopathy). The following 
adverse event was reported within the article: 1 
patient was admitted to the ICU with ventilation 
support due to severe vocal cord paralysis. Other 
adverse events within the article are reported in 
mfr. # 1644487-2019-00211. No other relevant 
information has been received to date. 

2018/07/23  Injury LIVANOVA 
USA, INC. 

2019/02/01  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Article titled "vagus nerve stimulation for the 
treatment of refractory epilepsy in the cdkl5 
deficiency disorder" was reviewed and multiple 
adverse events were identified for multiple patients 
with cdkl5 deficiency disorder (which results in a 
severe epileptic encephalopathy). Several adverse 
events were noted in the article and are as follows: 
1 patients had the device disabled due to 
worsening sleep apnea. 2 patients experienced 
breathing abnormalities after VNS implant that 
resulted in early treatment cessation (likely device 
disablement). 1 of the 2 patient's also required 
ventilatory support. No other relevant information 
has been received to date. 
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2019/01/03  Malfunction MEDTRONIC 
XOMED INC. 

2019/01/31  NIM® 3.0 
MAINFRAME 

Device 
Sensing 
Problem; 
Material 
Split, Cut or 
Torn 

A health care provider (hcp) reported that during a 
clinical case, the surgeon complained that the 
system was not functioning as it was expected. The 
description provided by the hcp was vague, but 
seemed to be that the system was not providing an 
expected alarm, or the notification sounds on the 
system were not what he was expecting. The 
muting detector for the mainframe had a fraying 
cable and the wires were visible. There was no 
patient death or serious injury. Manufacturer 
narrative: other relevant device(s) are: product id: 
8220325. Analysis for the mainframe found that 
the customer's issue could not be duplicated. The 
software was upgraded to current specification. 
The item was tested and passed all manufacturing 
specifications. (b)(4). If information is provided in 
the future, a supplemental report will be issued. 

2018/11/09  Injury LIVANOVA 
USA, INC. 

2019/01/28  PULSE GEN 
MODEL 106 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that this patient had to have their 
VNS generator explanted due to an infection in the 
generator pocket. It was stated that the patient was 
hospitalized. A review of device history records 
showed that the implanted generator and lead were 
sterilized prior to distribution. All other quality tests 
also passed prior to distribution. No further 
relevant information has been received to date. 
Product return and device evaluation is not 
necessary as the reported event is not related to 
the functionality or delivery of therapy of the 
device. postoperative notes were received which 
stated that the reason for surgery was due to an 
infected vagal nerve stimulator battery with wound 
dehiscence and moderate inflammation. There was 
complex wound debridement and drainage. 
Complex would repair greater than 7cm. 
Information was received that the patient 
presented in the emergency department (ed) with 
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wound breakdown and exposed hardware and the 
ed doctor expressed purulence at the initial 
evaluation. There was no evidence of neck 
tenderness or infection at the neck wound site. It 
was determined to keep the lead implanted while 
just removing the generator. It was stated that 
there was some necrotic tissue and the tissue bed 
was debrided back to good healthy tissue. No 
further relevant information has been received to 
date. Manufacturer narrative: device evaluated by 
mfr: device evaluation is not necessary as the 
infection is not related to the functionality or 
delivery of therapy of the device.  

Injury CYBERONICS 
/ LIVA NOVA 
USA, INC. 

2019/01/23  VAGUS 
NERVE 
STIMULATOR 

 
Was implanted with cyberonics VNS. They put in a 
recalled device and the //ong model. It would not 
stop going on and very quickly caused dramatic 
problems. I lost use of my vocal cords for over 8 
months and then partially for many years, and 
began having laryngo spasms many times a day. 
After a long time, they have finally lessened a lot 
but still occur. They are quite terrifying as my 
throat is completely closed when they happen. No 
air can get in or out. Also, my oxygen levels 
dropped and stayed low, very low, and have 
remained on oxygen ever since. Was a straight a 
student moving through a doctoral program but 
could not complete due to inability to think and 
organize logically. I was always a very joyful person, 
but since the implant, i fight depression every day. 
Sometimes very serious depression, i was always 
interested in everything. Since the surgery, i mostly 
wait to die. It's been years since the device was 
implanted but it has taken this long to fight my way 
back to enough health to know to make this 
complaint. I can't take legal action because within 
the legal time limits i was fighting for my life and 
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could not act. One of their neurosurgeons told me 
later that i was never a candidate for the implant 
and that i was nothing more than a customer to 
them. 

2018/12/12  Injury MEDTRONIC 
XOMED INC. 

2019/01/10  NIM® 3.0 
MAINFRAME 
INTERNATIO
NAL 

Use of 
Device 
Problem; 
Device 
Sensing 
Problem; 
Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A healthcare professional (hcp) reported that when 
the electrode of the device was attached (two on 
the left and right), bradycardia occurred at the time 
of using a monopolar electrosurgical knife during a 
resection for esophagus cancer. At that time, the 
earth electrode came off from the interface and the 
event was recovered after insertion. The surgeon 
indicated that excessive current through the device 
could affect the heart via the vagus nerve or affect 
the vagus nerve/recurrent nerve. Furthermore, 
after the event occurred, the electrode was 
attached to the recurrent nerve on the left again 
and an attempt was made to obtain the baseline 
but failed. It was considered that the event was 
caused by nervous prostration or attaching the 
electrode to the recurrent nerve due to the 
occurrence of suspected recurrent nerve injury 
during the procedure. The electrode was used in 
stim2. After that, probe stimulation was performed 
in stim1(3.0ma), and there was no response at all 
with neither the recurrent nerve nor the vagas 
nerve on the left side. The muscle relaxant was not 
added after it was administered in the morning. The 
vagus nerve had response on the right side. The 
procedure was delayed for 10 minutes. The 
procedure was completed with the device. The 
patient was discharged and both sides had 
recurrent nerve paralysis. Manufacturer narrative: if 
information is provided in the future, a 
supplemental report will be issued. 

2018/10/01  Injury LIVANOVA 
USA, INC. 

2018/12/13  PULSE GEN 
MODEL 103 

Adverse 
Event 

The following information was received via 
voluntary medwatch report mw5081181 after the 
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Without 
Identified 
Device or 
Use Problem 

patient underwent generator replacement: "(b)(6) 
year old with history of intractable epilepsy s/p 
implantation of vagal nerve stimulator in 2012. She 
had recent increase in seizures (10-15 per day and 
her vagal nerve stimulator battery was found to be 
low. She is here today for replacement of vagal 
nerve stimulator battery. Nearing end of life." no 
other relevant information has been received to 
date. 

2018/11/21  Malfunction LIVANOVA 
USA, INC. 

2018/12/10  LEAD MODEL 
302 

Therapy 
Delivered to 
Incorrect 
Body Area ; 
Fracture 

The patient's neurologist reported that they 
interrogated the device because the patient was 
having some discomfort. Upon interrogation, high 
impedance was observed and the neurologist 
thought there could be a disconnection along the 
electrode and stated that the device cannot 
transmit the proper stimulation to the patients 
vagal nerve." additional information was received 
that the patient has been referred for a revision. It 
was stated that the patient's discomfort is occurring 
in the neck area and is associated with stimulation. 
There was no trauma reported to that area, and the 
physician does not have an assessment of the cause 
of the patient's discomfort. No known surgical 
intervention has occurred to date. No other 
relevant information has been received to date. 

2018/08/09  Malfunction MEDTRONIC 
XOMED INC. 

2018/12/05  NIM® Device 
Sensing 
Problem 

Wu, c., sun, h., zhang, g., kim, h., catalfamo, a. 
Portinari, m., carforo, p., randolph, g., chai, y., and 
gianlorenzo dionigi. "staged thyroidectomy: a single 
institution perspective". Laryngoscope investigative 
otolaryngology. 2018; 3(4):326-332. Doi: 
10.1002/lio2.171. Abstract/summary the 
increasing use of intraoperative neuromonitoring 
(ionm) in thyroid surgery has revealed the need to 
develop new strategies for cases in which a loss of 
signal (los) occurs on the first side of a planned total 
thyroidectomy. This study reviews the experience 
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of the authors in using ionm for planned total 
thyroidectomy after los on the first thyroid lobe. 
The aims were to estimate the incidence of los on 
the first side of resection and to compare 
intraoperative strategies applied after this event. 
Intermittent ionm was performed with stimulation 
of both the vagal nerve and the recurrent laryngeal 
nerve (rln) (v1, r1, r2, v2). Patients underwent pre- 
and postoperative laryngoscopy. Before surgery, 
patients were informed that staged thyroidectomy 
mightbe required. This study analyzed 803 
consecutive thyroid procedures. Of these, v2 los 
(<(> <<)>100 mcv) occurred after first lobe exeresis 
in 23 (2.8%) procedures. The surgical procedure 
was stopped in 20 cases (ie, staged thyroidectomy 
was performed). In three cases with malignancy and 
severe comorbidity (asa score 3-4), total bilateral 
thyroidectomy was performed as planned. No cases 
of bilateral rln palsy occurred. Postoperative 
laryngoscopy confirmed rln palsy in 21 of the 23 
cases. All true positive patients received speech 
therapy. Patients who had false positive los (n=2) or 
malignancy (n=8) and patients who were 
symptomatic (n=7) received completion 
thyroidectomy within 6 months. One patient 
received radioactive iodine therapy for 
hyperthyroidism. Two patients received follow up. 
Neuromonitoring changes the surgical decision-
making process in a multidisciplinary manner. A 
shared decision-making process involving the 
patient, anesthesiologist, and endocrinologist is 
suggested. In the case of intraoperative los on the 
first-operated side in a planned total 
thyroidectomy, the thyroid surgeon essentially has 
three options for surgery on the contralateral side: 
perform staged thyroidectomy. This option is 
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recommended in bilateral goiter, graves' disease, or 
low-risk thyroid carcinoma (differentiated or 
medullary thyroid carcinoma). The aim is to avoid 
bilateral vocal cord palsy. Two-stage completion 
surgery is delayed until recovery of ipsilateral nerve 
function. Perform subtotal resection on the 
contralateral side ventrally to the rln plane at a safe 
distance from the nerve. The aim is to avoid further 
disease recurrence and revision surgery. Perform 
total thyroidectomy as planned for advanced 
thyroid carcinoma (including undifferentiated 
thyroid carcinoma). The aim is to improve disease 
control through radioactive iodine therapy, 
radiation therapy, or target therapy immediately 
after surgery. Reported events 1. 18 patients who 
had undergone loss of signal on the first resected 
side with no contralateral resection had transient 
monolateral vocal cord palsy. Manufacturer 
narrative: this value reflects the gender of the 
majority of the patients reported in the article as 
specific patients could not be identified. Please 
note that this date is based off of the date of 
publication of the article as the event dates were 
not provided in the published literature. If 
information is provided in the future, a 
supplemental report will be issued. 

2006/04/21  Malfunction CYBERONICS 
- HOUSTON 

2018/11/27  LEAD MODEL 
300 

High 
impedance 

It was originally reported that the patient was 
undergoing generator replacement due to depleted 
battery. The generator and lead were both replaced 
and returned for analysis. The generator analysis 
confirmed that the battery had depleted normally 
and no other issues were found. Analysis on the 
lead indicated that only a portion of the lead was 
returned however the returned portion did not 
suggest any anomalies with that section of the lead. 
Clinic notes received that were patient operative 
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notes from the generator and lead replacement 
surgery. The notes indicated that the patient was 
seen for follow-up for her vagal nerve stimulator. 
She has had the generator since 2001 and has seen 
good results with it. Her seizures were noted to 
have become quite infrequent with the stimulator 
although now that the battery is wearing out they 
have increased. The surgical notes indicate that a 
new double lead generator was opened and 
attached to the old lead and impedance was high. 
They repeated the interrogation again and once 
again the impedance was high. They visually 
inspected the leads and did not see any abnormality 
but felt that they needed to replace the leads to the 
neck. No additional or relevant information has 
been received to date. 

2018/09/18  Injury LIVANOVA 
USA, INC. 

2018/11/14  PULSE GEN 
MODEL 1000 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

The physician reported that the patient present 
with an infection at the incision site on her chest. 
The mother states they saw the surgeon a few days 
prior and he prescribed her antibiotics. Review of 
the device history record confirmed that both the 
lead and generator were confirmed sterilized and 
passed all inspection criteria prior to distribution. 
Later the patient was referred for replacement due 
to an exposed/ infected vagus nerve stimulator. 
The generator was replaced. No additional relevant 
information has been received to date. 
Manufacturer narrative: device evaluation is not 
necessary because the reported events are not 
related to device functionality. 

2018/10/16  Injury LIVANOVA 
USA, INC. 

2018/11/09  DEMIPULSE 
M103 VAGAL 
NERVE 
STIMULATOR 

 
A (b)(6) y/o with history of intractable epilepsy s/p 
implantation of vagal nerve stimulator in 2012. She 
had recent increase in seizures (10-15 per day) and 
her vagal nerve stimulator battery was found to be 
low. She is here today for replacement of vagal 
nerve stimulator battery. Nearing end of life. 
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2018/10/16  Malfunction LIVANOVA 
USA, INC. 

2018/11/09  PULSE GEN 
MODEL 104 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that the patient's VNS (vagal nerve 
stimulator) magnet is not working. It was also 
stated that the patient is now bed ridden with 
seizures. As the patient tries to swipe the magnet 
but "nothing happens." due to these events, the 
patient stated she did not think her device was 
working at all. No other relevant information has 
been received to date. No known surgical 
intervention has occurred to date. 

2018/10/13  Malfunction MEDTRONIC 
PUERTO RICO 
OPERATIONS 
CO. 

2018/10/15  SYNCHROME
D II 

Electromagn
etic 
Interference 

Information was received from a consumer via a 
device manufacturer representative regarding a 
patient receiving lioresal (500 mcg/ml at 100 
mcg/day) via an implantable infusion pump. It was 
reported that the patient heard her pump alarming 
but didn't think it was due for a refill yet. The pump 
was interrogated and it was seen that it had 13.9 ml 
of lioresal still in it, which indicated it wasn't a low 
reservoir alarm. The patient then reported she had 
a vagus nerve stimulator (VNS) implanted on (b)(6) 
2018 and she wears a magnet on her right wrist 
that goes with the implant. The pump had been 
implanted on (b)(6) 2018 and the first stall was on 
(b)(6) 2018, three days after the VNS was 
implanted. It had stalled several times since (b)(6) 
2018 but never more than once in a day. Each stall 
had recovered. The managing health care 
professional (hcp) was notified of the stalls and no 
interventions were planned at the time of the 
report as the patient had not had any symptoms 
related to the stalls. The issue was not resolved. 
The patient's weight was unknown. The patient's 
status at the time of the report was alive - no 
injury. No further complications were reported. 
Manufacturer narrative: if information is provided 
in the future, a supplemental report will be issued. 
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2018/02/13  Injury CYBERONICS 
- HOUSTON 

2018/10/10  PULSE GEN 
MODEL 105 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported via clinic notes received by the 
manufacturer that "non-pharmacologic 
interventions include and vagus nerve stimulation 
with the result being improved mood {sic}. 
Associated symptoms include altered level of 
consciousness, staring, and unresponsiveness." the 
statement regarding the associated symptoms 
appeared to be related to the patient's seizure 
condition and not the VNS, but it was unclear if 
that was the case. No additional relevant 
information has been received to date. 

2005/12/19  Injury LIVANOVA 
USA INC. 

2018/09/25  VAGUS 
NERVE 
STIMULATOR 

 
In (b)(6) 2005, i had a vagus nerve stimulator 
implanted for treatment resistant depression by a 
dr (b)(6) at (b)(6) medical center in (b)(6). (dr (b)(6) 
subsequently worked at (b)(6) medical center). 
Afterwards, i felt as if i were fighting off an 
infection. I informed the surgeon, but blood work 
revealed no infection. About three weeks later, 
however, my chest began puffing out like a balloon, 
and i was rushed to the hosp. According to my 
medical records, i was treated for an (b)(6) infection. 
I did not find that out until i requested the medical 
records some time later. The device was removed, 
and i was kept at (b)(6) med ctr for several days on 
iv antibiotics. Then i took iv antibiotics at home for 
a few more weeks, with a nurse coming over to 
replace the iv syringe in my hand every few days. 
Two months later, another vagus nerve stimulator 
was implanted by the same surgeon, who damaged 
my recurrent laryngeal nerve, leaving me unable to 
speak for a year. I will report that incident 
separately. (i assumed these adverse events were 
reported by the healthcare providers, and i was too 
severely depressed for years to even attempt to 
report these incidents myself. But now, years later, 
i want to be sure you know about these incidents). 
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And i will file another report concerning severe 
sleep apnea caused by the second vagus nerve 
stimulator (which i cured in (b)(6) 2013 by having to 
demand that the neurologist adjusting the settings 
on the device turn it off, after suffering significant 
sleep apnea even on a bipap machine. At that point, 
i had found the studies revealing higher settings on 
these devices cause severe sleep apnea, severe 
depression, and cardiac arrest during sleep. But 
again, i will file separate reports for each of these 
incidents that contributed to the destruction of my 
health, disability, and having to live off ssdi since 
2011. Of course, i do not have the first vagus 
stimulator that was removed in (b)(6) 2005. At the 
time the device was implanted, i was suffering from 
severe, unremitting depression because a 
psychiatrist misdiagnosed me with bipolar disorder 
merely because i experienced mild hypomania as a 
side-effect of sertraline, but not otherwise. Vns had 
no effect on my depression at the time, but the 
second vagus nerve stimulator nearly caused me to 
commit suicide because it was causing sleep apnea 
with an apnea hypoxia index of 47. On (b)(6) 2006, i 
had a second vagus nerve stimulator implanted for 
treatment-resistant depression after the first one 
had to be removed in (b)(6) 2006, because the 
surgeon infected me with (b)(6) while the first 
stimulator was implanted (i have submitted a report 
concerning that adverse event already). I have also 
submitted a report concerning damage to my 
recurrent laryngeal nerve when the second device 
was implanted, leaving me unable to speak for a 
year. Over the years, my psychiatrist, and then a 
neurologist, increased the output of the device. I 
had no risk factor for sleep apnea. I had been 
running literally 49 miles per week before i began 
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to experience severe depression, in part as a result 
of settings for the device. I had a cpap sleep study 
on (b)(6) 2011, which revealed that i was not 
breathing between 10 and 30 seconds every 
minute of the night. My apnea hypoxia index (api) 
was 47.4. The doctor who diagnosed me with sleep 
apnea told me that on a scale of 1 to 10 in severity, 
with 10 as most severe, he rated my sleep apnea as 
a 9. The settings on the vagus nerve stimulator as 
of (b)(6) 2011 were: parameters output current 
(ma): 1.5, signal frequency (hz): 2.0, pulse width 
(usec): 250, signal on time (sec): 30, signal off time 
(min): 5, magnet output current (ma): 1.75, magnet 
on time (sec): 60, magnet pulse width (usec): 250, 
lead test/normal mode test output status (ok or 
limit): ok, lead impedance (ok or high): ok, dc-dc 
converter code (0-7): 3 eri flag (yes or no): no. Even 
using a bipap machine, my api fluctuated at scores 
from 8 to 40 until (b)(6) 2013. On that date, i 
brought several studies to my neurologist's office 
that proved indisputably that vagus nerve 
stimulation causes severe sleep apnea, severe 
exacerbation of depression and cardiac arrest 
during sleep. I was waking up for years feeling as 
though somebody had beaten my body with a 
baseball bat. The neurologist reluctantly turned the 
device off. That evening, and every subsequent 
evening since then, i have experienced no sleep 
apnea. I still have the product, but it is still 
implanted, and turned off. I do have the product 
packaging. Because i have the packaging, i will 
answer below that i do have the product. I weighed 
approximately (b)(6) pounds in (b)(6) 2011, as 
opposed to my weight listed in two other reports 
related to implantation of this device and a prior 
implantation of a vagus nerve stimulator. Lyme 
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neuroborreliosis since 1980. Babesia microti 
infection since 1980, severe, unremitting 
treatment-resistant major depression from late 
2003 to late 2006 because psychiatrist took me off 
medications i was taking for depression and put me 
on lamictal, zyprexa, etc. Merely because i 
experienced mild hypomania five days per month as 
a side-effect of sertraline; severe-to-extreme 
treatment-resistant depression from (b)(6) 2008 to 
present because a doctor caused extreme 
excitotoxicity by provoking a severe inflammatory 
immune response for an entire year while treating 
me far too aggressively for lyme disease, and also 
caused by vagus nerve stimulation. I was not able 
to reduce the depression to the moderate range 
until i discovered that buprenorphine acts 
synergistically with ketamine to reduce depression, 
and prevents tolerance to ketamine; i took the 
same dose of both medications for six years. I was 
able to get off 300mg intramuscular ketamine daily 
in six weeks, with no withdrawal symptoms, and 
with better results treating depression 1.5 years 
ago when i began treating the cerebral cortex with 
a 30 watt, 810 nanometer (near infrared) laser that 
emits a collimated beam, in continuous wave mode 
for 50 minutes each evening. My nightly readings 
on my bipap machine, which i have saved, prove 
that when the vagus nerve stimulator was turned 
off, i no longer experienced sleep apnea that 
severely exacerbated my depression, and which 
caused extreme physical pain. After a vagus nerve 
stimulator had been implanted in (b)(6) 2015 and 
removed on (b)(6) 2015, a second vagus nerve 
stimulator was implanted by a dr. (b)(6) at (b)(6) 
medical center in (b)(6), on (b)(6) 2006. During the 
surgery, my left recurrent laryngeal nerve was 
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damaged. I was unable to speak for an entire year. 
The surgeon casually told me that he did not know 
whether i would ever be able to speak again. For an 
entire year, i had to use as much energy as it takes 
to scream at the top of one's voice merely to make 
a rasping sound that was barely intelligible. I have a 
videotape with audio made about six months after 
the device was implanted, demonstrating the 
extent of impairment. I still have that video in 
digital format. The product itself is still implanted 
but turned off. Since the surgical procedure, not the 
product itself, caused the damage, and since the 
product is still implanted but turned off, i will 
answer below that i do not have the product so 
that you can evaluate it. I assumed at the time that 
the manufacturer or surgeon reported this, and 
then became too severely depressed as a result of 
sleep apnea caused by the vagus nerve stimulator 
(and also as a result of medical incompetence of a 
doctor treating lyme disease and babesia microti) 
that i was incapable of reporting it. A psychiatrist 
misdiagnosed me with bipolar disorder merely 
because i experienced mild hypomania five days 
per month as a side-effect of sertraline, but not 
otherwise. He took me off of sertraline and 
adderall, and put me on medications such as 
lamictal and zyprexa. In (b)(6) 2006, i finally felt 
capable of going to another doctor and asking to be 
put back on the medications i had been taking 
before i began seeing the psychiatrist who caused 
the three-year episode of severe depression. 
Within a week of being put back on those 
medications, i was not suffering from depression or 
mild hypomania. But the vagus nerve stimulator 
was implanted while the psychiatrist was causing 
me to suffer a three-year episode of severe, 
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unremitting depression that was not responsive to 
ect. 

2018/06/05  Injury CYBERONICS 
/ LIVANOVA 
USA, INC. 

2018/09/04  VAGUS 
NERVE 
STIMULATOR, 
GENERATOR, 
LEAD 

 
On (b)(6) 2014 new model 105, serial # (b)(4), but 
no new leads - leads were from 2006 model 302. 
Dr (b)(6) - (b)(6), worked fine until (b)(6) 2018 
check-up; major lead impedance (8500) - was fine 
at (b)(6) check-up. I think wire is broken, only .25 
mamps going through, turned off, was set at 2 
milliamps cycling. In 2006 - entire unit and leads 
replaced in (b)(6) on (b)(6) , at (b)(6) , by dr (b)(6). No 
new leads - lead impedance 2798 on (b)(6) 2014 
replaced (generator only) by dr (b)(6) at (b)(6). Note: 
checkup in (b)(6) 2018 indicated no problems. 
Checkup on (b)(6) 2018 indicated major lead 
impedance (8500). It was set at 2 milliamps in its 
cycle but only .25 ma going through, so they turned 
it off. At surgery on (b)(6) 2018, dr (b)(6) could not 
find lead wire anywhere.  

Injury CYBERONICS 
- HOUSTON 

2018/08/07  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Article "anesthetic approach of vagal nerve 
stimulation: retrospective case series study." was 
received and reviewed. Per the abstract, 10 
patients who were implanted between (b)(6) 2015 
and (b)(6) 2016 were examined. All patients were 
implanted with a m103. It was stated that one case 
of intraoperative bradycardia was observed, which 
was corrected by "interrupting the surgical 
stimulation at the time of device placement". No 
other additional information has been received to 
date.  

Malfunction LIVANOVA 
USA, INC. 

2018/08/03  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An article was received providing a case study of a 
(b)(6) woman who was originally implanted with 
VNS in 2004 and had a replacement in 2012. The 
patient underwent implantation of a linq rhythm 
recorder for suspicion of cardiac syncope. The 
article reports bradycardia and asystolic episodes 
causing syncopal events thought to be caused by 
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vagal nerve stimulation. The patient also reports a 
change in seizure pattern and increase in seizures in 
the last 2 years. Additional relevant information has 
not been received to-date. Manufacturer narrative: 
(b)(4). 

2017/08/16  Malfunction LIVANOVA 
USA, INC. 

2018/07/23  LEAD MODEL 
304 

Corroded ; 
Mechanical 
Problem; 
Fracture 

Clinic notes were received indicating the vagus 
nerve stimulator is hurting the patient with a 
"shocking" sensation up into her neck. When it is 
checked, it shows normal impedance but low 
battery life. The patient was referred for surgery. 
Replacement surgery occurred on (b)(6) 2018, and 
during the surgery a lead fracture was found in two 
places and the lead was replaced as well. The 
explanted devices were received 06/19/2018. 
Analysis is underway, but has not been completed 
to-date. Additional relevant information has not 
been received to-date. 

2018/06/23  Injury CYBERONICS, 
INC. 

2018/07/11  VAGAL 
NERVE 
STIMULATOR 

 
Due to excessive throat irritation, my daughter was 
taken to the emergency room after not eating for 
over a week. She was diagnosed with dehydration 
through blood work at the hospital. Required two 
large iv bags of fluid. My daughter was unable to 
eat for about two weeks total and lost a lot of 
weight. 

2018/01/12  Injury LIVANOVA 
USA, INC. 

2018/06/29  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that a patient was experiencing 
laryngeal problems after VNS stimulation began. It 
was stated that voice alteration began about three 
months after surgery and persisted after 
stimulation was turned off. An ENT evaluation 
concluded laryngeal immobility, "meaning a 
recurrent damage". It was suspected that the 
problems were due to stimulation, and not surgery. 
Follow up from the physician's office provided a 
timeline of events. The VNS device was implanted 
with ok diagnostics. Two weeks later, the device 
was titrated up to 0.25ma. About three weeks after 
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this titration, the patient was titrated up to 0.5ma. 
Since this titration, there was a report of pain at the 
generator site. The VNS was checked and was 
found to be ok.. A week later, it was reported that 
the patient was vomiting with intense pain radiating 
along the neck, and the VNS was turned off as a 
result. Voice alteration was confirmed to have been 
noted in mid (b)(6) and to have persisted after the 
device was turned off. The device was checked in 
mid (b)(6) and confirmed disablement. No device 
malfunction or impedance issue was noted from 
this visit. An ENT assessment then found vocal cord 
paralysis. The physician believed the events were 
due to VNS stimulation, and planned to have the 
device explanted. No surgery has occurred to date. 
No further additional information has been 
received to date.the patient's voice alteration 
symptoms were still getting worse three months 
after the device had been programmed off. The 
patient had a cervico-thoracic scan done, and it was 
concluded that there was no visual lesion on the 
path of the vagus nerves, particularly on the left 
side. The patient had VNS explant surgery. No 
further relevant information has been received to 
date. Manufacturer narrative: (b)(4). 

2011/12/15  Injury LIVANOVA 
USA, INC. 

2018/06/22  LEAD MODEL 
304 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Information was received from clinic notes that the 
patient has left vocal cord paralysis. This was 
diagnosed by an ENT. Notes mention that they will 
need to review diagnostics to evaluate whether or 
not there are any issues and if stimulation is getting 
to the nerve and if shes getting any benefit. They 
may consider total revision but it was noted this 
would be exploratory since they are unsure of the 
status of the vagal nerve integrity. It was noted that 
the patients current pa was unaware of the 
reported issues as he inherited the patient from a 
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previous physician but diagnostics were within 
normal limits. When the patient uses the magnet 
this does cause hoarseness. The patient is 
scheduled for surgery allow this has not occurred 
to date. No additional or relevant information has 
been received to date.the patient underwent 
generator replacement surgery. The explanted 
device was received for analysis. Analysis is 
underway but has not been completed to 
date.product analysis for the generator was 
completed and approved. Proper functionality of 
the pulse generator in its ability to provide 
appropriate programmed output currents was 
successfully verified in the pa lab. In addition, the 
septum was not cored, thus eliminating the 
possibility of a potential unintended electrical 
current path through body fluids. In the pa lab, the 
device output signal was monitored for more than 
24-hrs, while the generator was placed in a 
simulated body temperature environment. Results 
showed no signs of variation in the pulse 
generators output signal and demonstrated that the 
device provided the expected level of output 
current for the entire monitoring period. In 
addition, a comprehensive automated electrical 
evaluation showed that the pulse generator 
performed according to functional specifications. 
There were no performance or any other type of 
adverse conditions found with the pulse 
generator.it was found via clinic notes that the 
patient's vocal cord paralysis has persisted since 
VNS generator replacement. No additional or 
relevant information has been received to date. 

2018/05/01  Injury LIVANOVA 
USA, INC. 

2018/06/18  LEAD MODEL 
303 

Adverse 
Event 
Without 

It was reported that the patient was feeling 
"electrical jolts" and recurrent pain at the VNS site. 
Clinic notes received for the referral indicate that 
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Identified 
Device or 
Use 
Problem; 
Therapy 
Delivered to 
Incorrect 
Body Area ; 
Fracture 

patient has recurrent left chest pain most likely 
related to VNS placement as well as on occasion 
"feeling electrical jolts" suggestive of VNS 
dysfunction/malfunction. It was reported that the 
electrical jolt occurs with stimulation on occasion 
but not every single time of stimulation. There is no 
pattern on when it occurs or with certain specific 
body movements. Surgical exploratory surgery was 
planned in regard to probable replacement of vagal 
nerve stimulator in view of chest pain as well as 
"electrical jolts" to preclude a serious injury but has 
not occurred to date.an implant card was received 
for the patient's full revision surgery. The implant 
card indicated that the generator was at intensified 
follow-up (ifi) = no pre-operation, and that the 
replacement was for discomfort in the neck. As no 
malfunctions were noted, and it is known that 
impedance issues would trigger an error message 
warning upon interrogation, it is reasonable to 
assume there was no impedance issue noted. It was 
stated that at the surgery, the patient was feeling a 
sharp pain at his electrode site about 4 months 
prior to the surgery. The pain was associated with 
stimulation as it seemed to be occurring every 5 
minutes, however the neurologist stated that the 
device was turned off for the past 6-8 weeks. The 
device diagnostics were checked. Upon running 
diagnostics, the patient grabbed his neck and began 
coughing. The neurologist ordered and x-ray of the 
lead site and had not seen anything abnormal. 
When settings were increased to 0.25 ma output 
current, the patient stated not feeling any 
stimulation. Output currents were increased to 
normal mode 0.5 ma and magnet mode 0.75 ma; 
the patient grimaced slightly and said the pain was 
ok. When the magnet was swiped, the patient 
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began coughing and stated the pain was too much. 
The device was disabled again, and it was decided 
the patient would undergo a full revision. The 
explanted devices were returned for analysis. No 
abnormalities were noted from the generator. 
Diagnostics and interrogations were performed 
with various loads. Communication, impedance, and 
current delivered were as expected for all tests 
performed. The output signal was monitored for 
over 24 hours and placed in a simulated body 
temperature environment. The generator 
performed as expected and according to functional 
specifications. The lead assembly was returned in 
four portions with one loose tie down. Slice marks 
were observed in the tubing and the tri-filar coil 
appeared to be cut in half. The slice mark appeared 
to have been made by a sharp object which may 
have occurred during the implant procedure, 
however this could not be confirmed. The lead 
assembly had dried remnants of likely body fluids 
inside the tubing. The slice mark found most likely 
provided the leakage path to the dried remnants of 
likely body fluids. With the exception of this slice 
mark, the conditions of the returned lead portions 
were consistent with those typically seen from 
explant procedures. No other obvious anomalies 
were noted other than a bend connector pin. The 
set screw marks found on the lead connector pin 
provided evidence that at one point in time, a good 
mechanical and electrical connection was present. 
Continuity checks of the returned lead portions 
were performed, and except for the cut negative 
coil, no discontinuities were identified. No 
additional relevant information has been received 
to date. 
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2017/11/01  Injury LIVANOVA 
USA, INC. 

2018/06/05  PULSE GEN 
MODEL 104 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that the patient would like a 
prophylactic generator replacement due to an 
increase in seizure frequency and intensity 
occurring in the past 6 months. Historically this 
patient gets significantly worse when their battery 
gets anywhere near the end of service. System 
diagnostics were performed and there were no 
issues. The doctor offered increasing the settings 
on the patients vagal nerve stimulator, but the 
patient stated he does not think he would be able 
to tolerate any higher stimulation intensity. The 
patient also historically notices a significant 
increase in seizure frequency and intensity during 
the summer months which he attributes to heat 
and allergy season. The patient received a 
prophylactic generator replacement. The device has 
not been received by the manufacturer to date. No 
other relevant information has been received to 
date.the patient's neurologist stated that the 
patient's increase in seizures were not worse than 
before the VNS was implanted. The generator was 
received by the manufacturer and analysis is 
underway but has not been completed to date. No 
other relevant information has been received to 
date.the generator underwent product analysis and 
the device output signal was monitored for more 
than 24-hrs, while the pulse generator was placed 
in a simulated body temperature environment. 
Results showed no signs of variation in the pulse 
generators output signal and demonstrated that the 
device provided the expected level of output 
current for the entire monitoring period. There 
were no performance or any other type of adverse 
conditions found with the pulse generator. No 
other relevant information has been received to 
date. 
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2018/01/01  Injury LIVANOVA 
USA, INC. 

2018/05/18  PULSE GEN 
MODEL 106 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A report was received stating that the patient has 
swelling in the left breast (described as 
gynecomastia left, hall grade 2, tanner b2-3). The 
physician stated that it was difficult to tell if there is 
connection to VNS and the swelling as he has never 
seen this before with other patients.patient has a 
left-sided painful breast enlargement with no 
secretion. The doctor palpated the enlargement of 
the glandular body just above the nipple. A 
mamma-sonography was performed and it 
identified an unilateral gynecomastia without 
malignancy. There is no pre-existing testicular 
diseases, abdominal surgery or thromboembolic 
events in the history. There are no indications of 
endocrine disruption as the cause. In particular, 
hyperprolactinemia was excluded. Total 
testosterone is slightly more detectable but there 
are no indications for an androgen or estrogen 
excess. Patient was prescribed medication. Surgical 
option was also discussed. However, no known 
surgical interventions have occurred to date. 
Patient was also recommended an ultrasound 
examination and to visit an urologist / andrologist. 
The physician reported that they do not see a 
connection between the scalp/enlargement and the 
vagus nerve stimulator. 

2018/04/19  Injury CYBERONICS 2018/05/18  LEAD MODEL 
UNKNOWN 

 
It was reported that during a new implant surgery, 
the surgeon had difficulties locating the vagus 
nerve. After placing the electrodes on a nerve, 
diagnostics were run and the surgeon noticed that 
the muscles in the patient's throat moved with 
stimulation, so he realized that he had placed the 
electrodes on the incorrect nerve. The surgeon 
attempted to locate the correct nerve, but he nor 
the resident or anesthesiologist could do so 
successfully due to the patient's anatomy. The 
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devices were explanted, and the case was aborted. 
No additional relevant information has been 
received to date. 

2018/03/29  Injury LIVANOVA / 
CYBERONICS 

2018/05/17  VAGUS 
NERVE 
STIMULATOR 

 
Vagus nerve stimulator stopped functioning; upon 
interrogation all test state the device integrity is 
intact and there are no problems. Interrogation of 
the device on (b)(6) and (b)(6) 2018. During both 
times the current was turned up and yet the pt had 
no feeling of stimulation as she should, diagnostic 
test did not identify any problems. 

2018/04/11  Malfunction CYBERONICS, 
INC. 

2018/05/03  PULSE GEN 
MODEL 106 

Communicat
ion or 
Transmission 
Problem 

It was reported by a company representative that a 
patients generator could not be interrogated. The 
company representative tried using 3 different 
programming systems, replaced the wand batteries 
in all of them, exchanged the serial cables and 
wands, and was able to communicate with her 
demo generator using all of the devices. She said 
the generator could be palpated so she knew she 
was holding the wand over the generator and it was 
not too deep. She was also leaving about half an 
inch between the generator and wand. She was 
getting error code 310. Electromagnetic 
interference was not suspected to be an issue 
because other generators were able to be 
interrogated in the same location. The generator 
had been interrogated successfully in the past. The 
patient's mother states the patient picks at it a lot 
and may have damaged the generator by doing so. 
Clinic notes for the visit were received. The notes 
provide that the patient was having breakthrough 
seizures in spite of being on the appropriate 
medications in (b)(6) 2018. However, since then 
with the change in his medication regimen, he has 
done well. The vagus nerve stimulator appears to 
be not working and replacement was arranged. It 
was surmised that the VNS device had failed and 
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needs replacement. Additional relevant information 
has not been received to-date. 

2018/03/21  Injury CYBERONICS, 
INC. 

2018/04/19  PULSE GEN 
MODEL 106 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that the patient had a prophylactic 
full revision surgery and experienced post-
operative bradycardia that appeared to be a result 
of stimulation on times. The surgeon programmed 
the device off. There were no issues observed 
during the surgery or intraoperative bradycardia. 
The impedance during the surgery was within 
normal limits. No further relevant information has 
been received to date.further details were received 
regarding the arrhythmia after VNS surgery. The 
patient did not have a history of cardiac events or 
any other comorbidities listed. The medications 
provided to the patient during surgery were not 
available. The patient did request that she not have 
general anesthesia, but it was unknown if the 
patient had a previous reaction to general 
anesthesia in the past. The surgeon was not 
comfortable doing the surgery with only local 
anesthesia, so a full general was performed. The 
surgeon identified extensive scarring at the 
electrode site, which was attributed to the implant 
procedure, and the old electrodes were not 
removed from the nerve. The new electrodes were 
implanted above the old electrodes on the vagus 
nerve. The new device was set to the same settings 
as the previous generator, per the surgeon's 
instruction. The surgery was 1.5 hrs long, which 
was not considered to be a long surgery due to the 
full revision. The patient was fine during surgery 
when system diagnostics were performed. After 
surgery, the patient experienced asystole during 
stimulation along with significant coughing. Once 
the device was programmed off, the asystole and 
coughing did not occur again. The patient's device 
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was programmed on by the neurologist. The patient 
did not experience any side effects at these 
settings, and titration was planned as normal. No 
further relevant information has been received to 
date. 

2018/04/27  Injury LIVANOVA 
USA, INC. 

2018/04/19  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported by the patient's mother that the 
patient's VNS was causing him to have increased 
seizure frequency and intensity with the settings 
increased. She later reported that the settings were 
turned back down, and he was doing better. The 
physician reportedly told the mother that the VNS 
could be interfering with the patient's other nerves, 
but no other information was given regarding that 
statement. No further relevant information has 
been received to date.the patient's mother 
reported that the patient's VNS was turned off at 
his last appointment with the physician. The 
patient's mother requested that it be turned off 
because she thought he was doing so much better 
without it on. The physician stated that the 
caregiver that was with them reported that the 
VNS was helping the patient and controlling his 
seizures. The physician did not understand why the 
mother wanted the device off, but he did it 
anyways due to the mother's request. The mother 
stated that the "hardware works perfect but it's got 
a hold of the nerve ends." it was unknown what she 
meant as the physician believed that there was 
nothing wrong with the device. The physician did 
not believe that the device was affecting the 
patient's nerves (other than the normal VNS 
stimulation on the vagus nerve). No further 
relevant information has been received to date.it 
was found that the patient was truly disabled based 
on a session report. No further relevant information 
received to date. 
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2016/08/19  Injury CYBERONICS 2018/04/11  VNS MAGNET 
MODEL 220 

 
Cyberonics VNS magnet model 220 implant on 
(b)(6) 2016. (b)(6) 2016 device short circuited 
causing potential damage to vagal nerve. Patient 
felt extreme heat and could not move for 24 hours. 
Device then shut off, had to be surgically removed 
and replaced on (b)(6) 2016. Picture of malfunction 
device shows bubble that formed to interfere with 
wires. Device sent back to cyberonics. Lot number 
1464006. 

2006/04/04  Injury CYBERONICS 
- HOUSTON 

2018/03/26  PULSE GEN 
MODEL 102 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A patient reported periodic bradycardia 
approximately 3 weeks after implant surgery. The 
arrhythmia reportedly was not present prior to VNS 
implant; however, VNS had not been turned on at 
the time the arrhythmia was first identified. The 
patient was evaluated by a cardiologist, who 
determined that the events were not related to 
VNS, but to her neurological medications since the 
VNS had not been enabled. The patient was given a 
cardiac work-up, which came back negative. The 
neurologist noted that the patient's heart rate was 
in the high 30s and she was also experiencing 
hypotension (blood pressure 70/30) and syncope. 
The patient had been hospitalized for these issues, 
which the physician reported began prior to 
stimulation being enabled. The neurologist reported 
that the VNS was programmed to low settings to 
evaluate the patient's response to stimulation and 
mitigate the frequency of the bradycardia episodes 
in the event that they occurred with stimulation. 
The patient's heart rate reportedly increased by 8-
10 beats per minute during stimulation. Impedance 
was within the normal limits. A company 
representative reported that the patient had a 
preexisting pulmonary embolus, which required 
clearance prior to VNS implantation. The surgeon 
later evaluated the patient and reported that the 
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bradycardia did not appear to occur with 
stimulation. The surgeon reported that he 
implanted the VNS electrodes below the cardiac 
branches of the vagus nerve. The generator had 
been turned off several weeks after the initial 
occurrence of bradycardia, and the surgeon did not 
believe that the bradycardia was related to VNS as 
the bradycardia did not stop after stimulation had 
been disabled. Over a decade after the initial report 
of bradycardia, the patient reported to the 
manufacturer that her VNS caused her to go to the 
ER constantly with severe chest pain and 
arrhythmias. The patient reported that her blood 
pressure and heart rate would plummet, nearly 
requiring the use of a pacemaker. The patient 
reported using a magnet to relieve some of the 
pain, but much of it persisted. She also reported 
experiencing an increase in seizures. The patient 
was in intensive care often due to the reported 
events. The patient eventually underwent VNS lead 
and generator explant surgery. The patient 
reported that the arrhythmias resolved after 
explant, but a bundle block remained. The patient 
reportedly still experienced problems trouble 
regulating her heart rate and blood pressure. The 
manufacturer's database of programming history 
was reviewed for the patient's generator. 
Diagnostics performed on the date of implant 
confirmed proper device function. A significant 
portion of the programming history was unavailable 
for review; however, stimulation was observed to 
be enabled at a clinic visit 10 months after implant. 
The VNS was then programmed off. No additional 
relevant information has been received to date. 
Manufacturer narrative: (b)(4). 
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2018/02/13  Malfunction CYBERONICS, 
INC. 

2018/03/09  LEAD MODEL 
302 

Fracture; 
Corroded ; 
High 
impedance 

It was reported that a patient's device was found to 
show high lead impedance. It was noted that if the 
leads were revised, the generator would also be 
prophylactically replaced to minimize number of 
surgeries for the patient. No surgery has occurred 
to date. No additional relevant information has 
been received to date.a full revision surgery 
occurred. It was noted that the patient's 
replacement lead was implanted on the right vagus 
nerve due to fibrosis on the left vagus nerve. It is 
indicated per labeling that fibrosis between the 
nerve and electrode is a possible cause of high lead 
impedance. Follow up with the physician's office 
provided the settings and diagnostics of the 
patient's device prior to replacement. The system 
diagnostics indicated high impedance, end of 
service (eos) = no. No devices were received to 
date. No additional relevant information was 
received to date.the patient's explanted devices 
were returned for analysis. Product analysis was 
completed for the generator and lead. The 
generator performed according to functional 
specifications and analysis of the device found no 
abnormalities or malfunctions. The explanted lead 
was returned in five portions. Visual examination of 
the portions found that the setscrew marks were 
observed on the connector pin, indicating a proper 
mechanical contact between the conductive 
surfaces of both the generator and connector pin, 
ensuring a good electrical connection with the lead. 
The quadfilar coil 1 appeared to be broken near the 
anchor tether. Scanning electron microscopy was 
performed and identified the area on three of the 
broken coil strands as being mechanically damaged, 
with pitting and residual material. Pitting was 
observed on the coil surface, and was likely related 
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to stimulation present for a certain period of time. 
No other anomalies were noted. Based on the 
findings from product analysis, there was evidence 
to suggest a discontinuity in the returned portions 
of the device. Note that since the positive and 
negative electrodes were not returned, no analysis 
could be performed on those portions of the lead. 
No additional relevant information has been 
received to date. 

2018/01/19  Injury CYBERONICS, 
INC. 

2018/03/06  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Clinic notes were received for patient's generator 
replacement referral. Per notes , the physician 
noted tenderness on the chest wall when the VNS 
was interrogated. Case manager contacted the 
neurologist office for the reason for the referral and 
mentioned that the surgery may just be 
repositioning surgery for the pain in the chest. At 
the surgeon's consult appointment, the surgeon 
mentioned that the patient was ok . The surgeon 
has deferred repositioning the device. No known 
surgical interventions have occurred to date.patient 
was seen by the surgeon for evaluation of neck 
symptoms as there was a question as to whether 
these might be related to an existing vagal nerve 
stimulation. Patient reported intermittent arm 
numbness, episodes of shaking and pain that seems 
to radiate from the shoulder and left arm 
downward she also intermittently describes left 
arm weakness. The physician indicated that these 
events sound a lot more like radiculopathy-cervical 
disc disease than it does anything to with VNS 
device. The surgeon was pessimistic that removal 
of the device would change symptoms at all and 
recommended the patient to see someone who 
specialized in spine disc disorders. The physician 
reported that the surgery was not planned for the 
pain. The pain began in (b)(6) 2018 and the cause is 
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suspected to be musculoskeletal reason. No known 
surgical interventions have occurred to date. 

2015/05/13  Injury CYBERONICS 
- HOUSTON 

2018/02/26  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

High lead impedance was observed during a system 
diagnostic test during an outpatient visit. The 
patient underwent lead and generator replacement 
surgery several months later to resolve the high 
impedance. The explanted lead and generator were 
returned to the manufacturer for analysis. 
Information received indicated that the physician 
contacted the distributor for an emergency revision 
surgery because the patient was complaining of 
painful stimulation in the neck. The physician then 
performed diagnostics and saw the high impedance 
warning. The physician suspected a lead fracture 
based on x-ray images. The cause of the fracture 
was believed to be due to generator twiddling by 
the patient. Further information received indicates 
that the patient could recognize the auras 
associated with his seizures and would try to stop 
the seizures using the magnet on his own; he 
sometimes groped the location of the generator, 
strongly grabbing it and moving it. The treating 
physician believes the patient's manipulation of the 
device is the cause of the suspected lead fracture. 
A photo of the explanted lead and generator 
showed clear evidence of patient manipulation of 
the implanted device. Analysis of the returned 
generator revealed no anomalies with the 
performance of the generator. The generator 
performed according to functional specifications. 
Analysis of the returned lead revealed no 
anomalies. A portion of the lead assembly, including 
the electrodes, was not returned for analysis, and 
therefore a complete evaluation could not be 
performed on the entire lead product. The setscrew 
marks found on the lead connector pin provide 
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evidence that, at one point in time, a good 
mechanical and electrical connection was present. 
Continuity checks of the returned lead portion 
were performed, and no discontinuities were 
identified. The bilumen tubing appeared to be wavy 
in some areas and was returned in a coiled or 
twisted manner. An abstract from a research article 
comprised of post-market surveillance data from a 
hospitals VNS patients implanted between 
december 2010 and march 2016 was received 
several years after the event occurred. The abstract 
indicated that four patients experienced recurrent 
vocal cord paralysis. The abstract also indicated 
that one patient experienced subsequent aspiration 
pneumonia. Three patients underwent explant due 
to surgical site infections, and one patient 
underwent explant due to a patient-influenced 
revolving of the generator which eventually 
resulted in lead fracture. The recurrent vocal cord 
paralysis is reported within mfr. Report # 1644487-
2018-00123. A company representative received 
identifying patient information from the authoring 
physicians of the article for the patients who 
experienced surgical-site infections and generator 
migration and subsequent lead fracture, originally 
captured in mfr. Report #1644487-2018-00122. It 
was determined that the infections were previously 
reported to the manufacturer and are captured in 
mfr. Report #s 1644487-2013-02562, 1644487-
2013-03225, and 1644487-2015-06368. The 
reported patient-influenced migration and 
subsequent lead fracture is captured within this 
report, mfr. Report # 1644487-2018-00289. Per 
the abstract, the patient revolved the generator 
underneath the skin, causing the lead fracture and 
necessitated VNS explant. No additional relevant 
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information has been received to date. 
Manufacturer narrative: uchida, d & yamamoto, t. 
(2017). Experience and solution of complications of 
vagus nerve stimulation therapy in 139 implant 
patients. No shinkei geka, 45(12):1051-1057. Doi: 
10.11477/mf.1436203646. 

2017/12/23  Injury LIVANOVA 
USA, INC. 

2018/02/08  PULSE GEN 
MODEL 104 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Report received that a patient experienced sharp 
pain in her neck with stimulation that started after 
she walked through security scanners at 
departments stores. The patient also reported 
feeling continuous stimulation for awhile after 
walking through these scanners. The patient did not 
feel as if her magnet stopped the feeling of 
stimulation. The patient was admitted to the ER 
where diagnostics were taken. The results were 
within normal limits. The ER staff was instructed to 
decrease the VNS pulse width by the patient's 
neurologist. After this adjustment, the patient 
reported having painful stimulation in her arm that 
radiated from the shoulder. The next day, the ER 
staff reported that the patient might have had 
brachial nerve issues related to VNS which 
contributed to the arm pain. The patient was put on 
steroids but the patient continued to report having 
painful shocks up her neck and arm. The patient 
was admitted a few days later for a battery 
replacement. This replacement had been planned as 
prophylactic before the patient reported painful 
stimulation, but the surgeon indicated that he had 
hoped the replacement would resolve the painful 
stimulation. Before this replacement, the patient 
continued to report painful arm stimulation, but 
also reported that she experienced painful 
stimulation in the chest. Diagnostics were again 
taken before replacement and results were within 
normal limits. After the replacement, the surgeon 
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noted observing a lot of dense scar tissue around 
the leads where they connect to the generator. 
Further information was received that the patient 
continued to feel painful stimulation after the new 
generator was implanted. The patient's neurologist 
decided to disable the device in hopes that the 
nerve would "settle down". X-rays were reportedly 
taken and looked "good" according to the 
neurologist. The patient continued to report painful 
stimulation even with the device off. The 
neurologist reported that the patient had 
psychogenic issues and may have reported this 
painful stimulation for attention. The explanted 
generator was returned to the manufacturer for 
analysis, but analysis has not been completed to 
date. Both the replaced generator and newly 
implanted generator passed all quality inspections 
and electrical tests prior to being released for 
distribution. No further relevant information has 
been received to date.further information was 
received from the patient's physician. The patient 
had returned to the clinic after the device had been 
off for some time. The patient reported that her 
previously reported pain and stimulation related 
issues had resolved with the device off. The 
physician reportedly believed that the vagus nerve 
may have been irritated by normal stimulation and 
needed a break from stimulation. The physician 
indicated diagnostic testing was still within normal 
limits although an exact impedance value was not 
provided. The patient returned to the clinic a few 
days later to have the VNS turned back on. The 
patient then reportedly went through a security 
scanner at another department store some time 
after the device was turned back on. The patient 
reported that the VNS was activated by this 
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security scanner because she felt continuous and 
painful stimulation again. She reported the feeling 
was not inhibited by magnet disablement. She went 
to the hospital to have the device disabled. About a 
week later, she returned to the clinic where the 
device was turned back on by the physician. No 
additional relevant information has been received 
to date.product analysis was completed on the 
explanted generator. There were no visual 
anomalies observed other than the typical marks 
and discoloration associated with implant and 
explant. The septum was not cored. The generator 
was successfully interrogated and system 
diagnostics were able to be performed. All results 
were normal for all tests performed. The battery 
voltage was measured during these tests and found 
to be functional. Additionally, the magnet 
functionality was tested. The pulse generator was 
programmed on the bench to the as received 
parameter settings, and an oscilloscope was 
attached at the outputs to monitor the current. The 
device output successfully stopped while the 
magnet was placed, and then successfully switched 
to the magnet current settings when removed. This 
confirmed the reed switch had been performing 
correctly. The generator was also tested in a 
simulated environment. The pulse generator was 
programmed to the as received parameter settings, 
and the device output signal was monitored for 
more than 24-hrs, while the pulse generator was 
placed in a simulated body temperature 
environment. Results showed no signs of variation 
in the pulse generators output signal, with 
exception to the magnet swipes, and demonstrated 
that the device provided the expected level of 
output current for the entire monitoring period. In 
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addition, a comprehensive automated electrical 
evaluation showed that the pulse generator 
performed according to functional specifications. 
The data from the generator was also reviewed and 
did not contained any anomalies. The data showed 
that magnet activations were being performed 
leading up to the explant, but there was no 
indication of excessive swiping. There was no 
magnet data available from the day the patient 
began feeling continuous stimulation. Additional 
data from the more recently replaced generator has 
not been reviewed to date. No additional relevant 
information has been obtained to date.information 
was received that the patient was turned on after 
walking through a security device at a grocery store 
and the device would not turn off. The device was 
subsequently disabled at an ER. It was also 
reported that the neurologist did not want to turn 
the device back on as it could be hazardous to her 
health. Information was later received that the 
patient couldn't tolerate a 0.25 ma when the device 
was turned back on. At a later date, the patient was 
able to be turned on to 0.25ma for normal output 
current, but the magnet current was left off. 
Manufacturer narrative: (b)(4). 

2008/08/25  Injury LIVANOVA 
USA, INC. 

2018/02/02  LEAD MODEL 
302 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that a VNS patient would 
experience shortness of breath with exercise. The 
device was programmed off however the patient 
continued to experience shortness of breath and 
the patient was scheduled to have the device 
removed. The shortness of breath occurred 
sporadically and was not related to stimulation on 
times. Additional information received indicated 
that the patient suffers from anxiety and that was 
why the device was explanted. The anxiety is not 
related to VNS and is pre-existing however the 
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physician believed that due to the patients anxiety, 
she could not handle being implanted with the 
device. The physician indicated that the shortness 
of breath could be related to the anxiety but was 
not sure. Additional information was provided that 
the device was explanted due to syncope and other 
complications. The explanting surgeon stated that 
at the time he noted that it was causing 
intermittent traction of the vagus nerve. It was 
noted that the patient also had increased heart 
rate. Clinic notes dated (b)(6) 2008 (a few months 
after implantation (b)(6) 2008), it was noted that 
since VNS was implanted, before it was turned on, 
the patient has complained of shortness of breath 
and exercise intolerance (this may have been why 
the patient had increase in heart rate). There was a 
note that the patient did have exercise induced 
asthma prior to VNS implantation. However, the 
patient states that it specifically causes problems 
with her breathing and believes it is all because of 
the VNS. The notes then go on to state that VNS 
was interrogated and settings were 0.5ma (changed 
from 30sec on to 60sec). Notes indicated that the 
physician tested the patients pulse oximetry and 
pulse before turning the VNS on. There were no 
notable changes and the physician stated that 
based on the results the physician did not think 
there was any obvious change both with exertion 
and at rest whether or not the VNS was on. The 
patient was still quite upset so they elected to turn 
it off. Notes dated (b)(6) 2009 indicate the device 
has still been off since (b)(6) 2008 and the patient 
still has had problems of a sense of pulling in her 
throat, difficulty breathing, exercise intolerance, 
syncopal episodes, left facial numbness, all of which 
she reports are intermittent. She can reproduce 
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some of these problems when she turns her head 
to the right for prolonged periods of time or when 
she pushes upon the sternomastoid muscle a few 
cm from the incision. This would be at the location 
of the lead itself. The surgeon assessed the patient 
and attributed that there is excessive traction on 
the nerve with turning of her head and most of not 
all of her other symptoms are likely related to 
intermittent traction on the vagus nerve. Surgeon 
offered surgical intervention to possibly increase 
the size of the strain relief loop in an attempt to 
ameliorate the traction that she suspects caused 
these issues. He also offered a more extensive 
option to remove the VNS if she preferred. The 
patient decided to remove the device entirely on 
(b)(6) 2009. The entire system was removed 
including all 3 helical coils. Notes dated (b)(6) 2009 
did state that the patient has had none of the 
symptoms she had previously. No additional or 
relevant information has been received to date.it 
was reported that the patient had too much scar 
tissue in the past from VNS. No additional or 
relevant information has been received to 
date.information was received that the patient did 
have re-implant surgery for VNS therapy. 
Manufacturer narrative: date received by 
manufacturer (mo/day/yr), corrected data. 
Supplemental mdr 31 inadvertently listed incorrect 
aware date, correct aware date is 03/23/2018. 
Manufacturer narrative: (b)(4). 

2017/12/01  Injury CYBERONICS, 
INC. 

2018/01/19  PULSE GEN 
MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A research article comprised of data from a 
hospital's registry of all VNS patients implanted 
between december 2010 and march 2016 reported 
several adverse events. This report captures the 
adverse events attributed to the generator in the 
abstract of the article. The adverse events 
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attributed to the lead in the article abstract are 
captured in mfr. Report # 1644487-2018-00123. 
One patient experienced aspiration pneumonia 
subsequent to recurrent nerve paralysis (captured 
in mfr report 1644487-2018-00123). Another 
patient reportedly rotated the generator beneath 
the skin, resulting in a lead fracture and subsequent 
VNS explant surgery. Three patients experienced 
surgical site infections which resulted in VNS 
explant surgeries. Per the article, the incidence rate 
of infections reported was 2.2%. It was reported 
that an allergic reaction to the VNS device may 
have caused one of the observed infections. No 
additional relevant information has been received 
to date.a company representative received 
identifying patient information from the authoring 
physicians of the article for the patients who 
experienced surgical-site infections and generator 
migration and subsequent lead fracture, originally 
captured in this report, mfr. Report #1644487-
2018-00122. It was determined that the infections 
were previously reported to the manufacturer and 
are captured in mfr. Report # 1644487-2013-
02562, # 1644487-2013-03225, and # 1644487-
2015-06368. The reported patient-influenced 
migration and subsequent lead fracture was 
previously reported to the manufacturer and is 
captured within mfr. Report # 1644487-2018-
00289. No additional relevant information has been 
received to date. Manufacturer narrative: uchida, d 
& yamamoto, t. (2017). Experience and solution of 
complications of vagus nerve stimulation therapy in 
139 implant patients. No shinkei geka, 
45(12):1051-1057. Doi: 
10.11477/mf.1436203646. 
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2017/12/01  Injury CYBERONICS, 
INC. 

2018/01/19  LEAD MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A research article comprised of data from a 
hospital's registry of all VNS patients implanted 
between december 2010 and march 2016 reported 
several adverse events. This report captures the 
adverse events attributed to the lead in the 
abstract of the article. The adverse events 
attributed to the generator in the article abstract 
are captured in mfr. Report # 1644487-2018-
00122. Four patients experienced recurrent vocal 
cord paralysis with hoarseness or cough that did 
not require device explant. The paralyses 
reportedly occurred shortly VNS was implanted in 
the patients. Per the article, the vocal cord paralysis 
was attributed to retraction around the vagus 
nerve. No additional relevant information has been 
received to date.a company representative received 
identifying patient information from the authoring 
physicians of the article for the patients who 
experienced surgical-site infections and generator 
migration and subsequent lead fracture, originally 
captured in mfr. Report #1644487-2018-00122. It 
was determined that the infections were previously 
reported to the manufacturer and are captured in 
mfr. Report # 1644487-2013-02562, # 1644487-
2013-03225, and # 1644487-2015-06368. The 
reported patient-influenced migration and 
subsequent lead fracture was previously reported 
to the manufacturer and is captured within mfr. 
Report # 1644487-2018-00289. No additional 
relevant information has been received to date. 
Manufacturer narrative: uchida, d & yamamoto, t. 
(2017). Experience and solution of complications of 
vagus nerve stimulation therapy in 139 implant 
patients. No shinkei geka, 45(12):1051-1057. Doi: 
10.11477/mf.1436203646. 
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2017/12/01  Injury LIVANOVA 
USA, INC. 

2018/01/19  VNS 
THERAPY® 
SENTIVA 
MODEL 1000 
GENERATOR 

 
The patient had a vagal nerve stimulator battery 
replaced in surgery. After the patient was taken to 
her room for post-care, the nurse noted that the 
newly replaced battery showed message which 
stated: "eos- end of service". The neurosurgeon 
was notified and the patient was scheduled to 
replace the battery once again. The manufacturer's 
representative was in surgery during the battery 
placement. 

2017/02/27  Malfunction CYBERONICS, 
INC. 

2018/01/15  LEAD MODEL 
304 

High 
impedance; 
Fracture; 
Appropriate 
Term/Code 
Not 
Available 

It was reported that the patient underwent full 
revision surgery due to high impedance. The 
explanted devices have not been received to 
date.the surgeon stated that the pin insertion was 
not found to be loose or incomplete during the 
surgery prior to removal of the generator. The lead 
was assessed and the high impedance was due to 
vagal nerve stimulation lead fracture per the 
surgeon. The surgeon clarified that condensation 
inside lead was observed, which suggested fracture. 
The generator was replaced due to the VNS 
impedance failure. 

2017/10/01  Malfunction CYBERONICS 2017/12/29  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported via article received by the 
manufacturer that the patient experience vocal 
cord paralysis due to the VNS surgery. It was also 
stated that the patient experienced recurrent 
episodes of syncope and dizziness as well as an 
aberrant activation of the cardiac parasympathetic 
system contributing to bradycardia and subclinical 
seizures. No additional relevant information has 
been received to date. Manufacturer narrative: 
balasubramanian k, harikumar k, nagaraj n, sandipan 
p. 2017. Vagus nerve stimulation modulates 
complexity of heart rate variability differently 
during sleep and wakefulness. Annals of indian 
academy of neurology. 20:403-407. (b)(4). 
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2017/10/24  Malfunction CYBERONICS, 
INC. 

2017/12/21  LEAD MODEL 
304 

Low 
impedance 

Report received that low impedance was observed 
on a patient's VNS. A manufacturer representative 
followed up with the patient about a month later 
and ran system diagnostic tests. Low impedance 
was still seen. The patient reportedly denied having 
any recent injuries or trauma that could have 
damaged the lead. The physician increased the 
patient's settings where she reportedly felt a 
noticeable difference. She also had voice alteration 
at the higher settings. This indicated some 
stimulation was still being delivered to the vagus 
nerve despite the low impedance. A review of the 
device history record indicated the lead had passed 
all quality inspections prior to being release for 
distribution. No surgical intervention has occurred 
and no further relevant information has been 
received to date.further information was received 
from the patient's physician that there was no 
indication of any trauma or manipulation that might 
have occurred which could have led to low 
impedance. When the patient was seen on the day 
low impedance was first seen, the patient 
reportedly had discomfort in her throat with 
stimulation. The patient was reportedly seen at a 
later date. The system diagnostic test run on this 
day showed an impedance value within normal 
limits. There was no data available in the 
programming history for review and no additional 
data has been reviewed to date. No further 
relevant information has been received to date and 
no surgical intervention has occurred. 
Manufacturer narrative: adverse event or product 
problem, corrected data: initial report inadvertently 
did not check adverse event. (b)(4). 
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2017/11/29  Malfunction CYBERONICS, 
INC 

2017/12/19  VNS 
THERAPY 
SYSTEM 

 
Per report, the vagal nerve stimulator was not 
functioning properly. A prior evaluation by a 
cyberonics representative showed impedance 
values in his system greater than 10,000 ohms-
indicating a break in his electrode. So the patient 
was taken to the or for removal and replacement of 
the nerve stimulator and lead. The device will be 
returned to the cyberonics representative. 
Manufacturer response for cyberonics vagal nerve 
stimulator, cyberonics vagal nerve stimulator (per 
site reporter). 

2016/08/13  Injury CYBERONICS 2017/12/12  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported via an article received that the 
patient was diagnosed with a urinary tract infection 
and sepsis the day following the VNS implantation 
surgery. The patient had a temperature of 101.4 ºf 
and low blood pressure requiring boluses of iv fluid. 
The patient was placed on antibiotics and the fever 
and blood pressure issues resolved after 4 days. It 
was stated that the patient's VNS was programmed 
on in the operating room. No additional relevant 
information has been received to date.follow up 
with the surgeon revealed that the cause of the 
reported urinary tract infection, sepsis, fever and 
low blood pressure was due to a long term foley 
catheter in a traumatized and immunocompromised 
patient and were unrelated to the VNS. 
Manufacturer narrative: yazdi n, schumaker j. 
Treatment of refractory status epilepticus with 
vagus nerve stimulator in an elderly patient. World 
neurosurgery. November 2016. 95:620.e1-620.e7. 
Manufacturer narrative: date received by 
manufacturer, corrected data: initial report 
inadvertently listed the aware date as '11/17/2017' 
instead of '11/16/2017'. 

2017/09/15  Injury MPRI 2017/12/07  ATTAIN 
PERFORMA 

Appropriate 
Term/Code 

It was reported that the patient was experiencing 
diaphragmatic stimulation from the left ventricular 
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Not 
Available 

(lv) lead and the lead was stimulating their vagus 
nerve. The lv lead was reprogrammed and the 
stimulation was resolved. The lv lead remains in 
use. No further patient complications have been 
reported as a result of this event. Manufacturer 
narrative: if information is provided in the future, a 
supplemental report will be issued.  

Injury CYBERONICS 
- HOUSTON 

2017/12/05  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Report received that a patient had a hemorrhage at 
the vagal nerve stimulator site. This was noted in 
the "past medical history" section within clinic 
notes. Attempts have been made to contact the 
physician who made this note, but attempts have 
been unsuccessful to date. No further relevant 
information has been obtained. 

2016/01/01  Injury CYBERONICS 
- HOUSTON 

2017/11/10  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An article was reviewed which studied sustained 
remission in VNS patients with treatment resistant 
depression. The article described a patient who was 
in remission after 6 months of implant but relapsed 
3 years later due to VNS battery expiration. The 
battery was replaced at month 44 and the patient 
returned to remission. Further follow-up with the 
studys author found that the battery failure was 
expected battery depletion and it appeared that the 
patients replacement occurred sometime in 2016. 
However the exact date of replacement has not 
been obtained to date. No additional relevant 
information has been received to date. The article 
also references a patient experience from a 
previous studied entitled "vagus nerve stimulation 
for depression: a case of a broken lead, depression 
relapse, revision surgery, and restoration of patient 
response." this event was previously captured in 
mfg. Report #1644487-2009-00203. Manufacturer 
narrative: salloum, naji c., et al. sustained remission 
in patients with treatment-resistant depression 
receiving vagal nerve stimulation: a case series. 
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brain stimulation, vol. 10, no. 5, 2017, pp. 
9971000., doi:10.1016/j.brs.2017.06.001. 

2017/10/19  Malfunction MEDTRONIC 
PUERTO RICO 
OPERATIONS 
CO. 

2017/10/31  SYNCHROME
D II 

Electromagn
etic 
Interference; 
Intermittent 
Infusion 

Information was received from a healthcare 
professional (hcp) via a manufacturer's 
representative (rep) regarding a patient receiving 
unknown baclofen of an unknown concentration 
and dose via an implantable infusion pump for an 
unknown indication for use. It was reported that a 
motor stall was seen at initial interrogation. The 
patient had not recently had an MRI. The event log 
report showed that motor stall occurred. Multiple 
motor stalls and recoveries. Multiple motor stalls 
and recoveries had been seen but now the pump 
was recovered. No symptoms were reported. 
Additional information was received from a 
healthcare professional (hcp) via a manufacturer's 
representative (rep). The pump indication for use 
was intractable spasticity and cerebral palsy. The 
date of the event was (b)(6) 2017. It was reported 
there were nine stalls and recoveries in between 
the times of 2:51 on (b)(6) 2017 to 7:30 on (b)(6) 
2017. The reporter did not believe the pump had 
any stalls since then. The patient was in the hospital 
for a respiratory infection during that time; was 
home for some of that time and traveling in the car 
for some of that time. The patient used a magnetic 
bracelet for their vagus nerve stimulation (VNS) 
device and it was possible that could be the cause 
of the stalls. The hcp planned to test this out. No 
further complications were reported. Additional 
information was received from a healthcare 
professional (hcp) via a manufacturer's 
representative (rep). It was reported that the 
patient first started experiencing the motor stall 
event on (b)(6) 2017. It was unknown what 
actions/interventions were taken to resolved the 
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motor stalls. It was determined that the magnet the 
patient wore on his right wrist for VNS system was 
the cause of the motor stalls/restarts. The motor 
stall had been resolved, the device was functioning 
properly. Manufacturer narrative: if information is 
provided in the future, a supplemental report will 
be issued. 

2017/01/01  Injury CYBERONICS 2017/10/25  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A case study was received which detailed the 
experience of a VNS patient. A year after implant 
the patients mother noticed that the patient had an 
altered breathing pattern. The patient did not have 
any sleep complaints. A sleep study was ordered 
which showed intermittent activation of the VNS 
during sleep was seen to trigger episodes of 
tachypnea with consequent post-hyperventilation 
central apnea. No additional relevant information 
has been received to date. Manufacturer narrative: 
forde, inga c, et al. a potential novel mechanism for 
vagus nerve stimulator-related central sleep apnea. 
children, vol. 4, no. 10, ser. 86, 29 sept. 2017. 86. 

2017/09/28  Malfunction LIVANOVA 
USA, INC. 

2017/10/17  VNS 
THERAPY 

 
Vagus nerve stimulator generator live life, the 
generator battery changed today. 

2017/07/16  Malfunction CYBERONICS 2017/10/05  PULSE GEN 
MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A research article comprised of data from a national 
registry of all VNS patients implanted between july 
2010 and december 2012 reported several deaths, 
adverse events, and device malfunctions. Mfr 
report #1644487-2017-04547 captures the deaths 
reported in the article. The infections and 
intraoperative and postoperative cardiac 
complications observed during the study are 
captured in mfr report #1644487-2017-04548, the 
high impedance observed during the study is 
captured in mfr report #1644487-2017-04549, and 
the seizure increases observed during the study are 
captured in this report. Approximately 20% of the 
362 patients involved in the study experienced no 
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change in seizure frequency or an increase in 
seizures during the study. No additional relevant 
information has been received to date. 
Manufacturer narrative: kawai, k. &#38; tanaka, t. 
(2017). Outcome of vagus nerve stimulation for 
drug-resistance epilepsy: the first three years of a 
prospective japanese registry. Epileptic discord, 
19(3), 1-12. Doi:10.1684/epd.2017.0929 

2017/07/16  Injury CYBERONICS 2017/10/05  PULSE 
GENERATOR 
MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A research article comprised of data from a national 
registry of all VNS patients implanted between july 
2010 and december 2012 reported several deaths, 
adverse events, and device malfunctions. Mfr 
report #1644487-2017-04547 captures the deaths 
reported in the article. The infections and 
intraoperative and postoperative cardiac 
complications observed during the study are 
captured in this report, the high impedance 
observed during the study is captured in mfr report 
#1644487-2017-04549, and the seizure increases 
observed during the study are captured in mfr. 
Report #1644487-2017-04550. Seven patients 
experienced intraoperative arrhythmias at implant, 
and 2 of these patients required their implant 
surgeries to be ended without device implant due 
to arrhythmias caused by the stimulation provided 
during a system diagnostic test. One patient 
experienced postoperative arrhythmia 12 months 
after implant surgery. Six patients experienced local 
infections at the start of stimulation, 3 months after 
implant, 12 months after implant, or 36 months 
after implant. Six patients' devices were explanted 
due to infection. No additional relevant information 
has been received to date. Manufacturer narrative: 
kawai, k. & tanaka, t. (2017). Outcome of vagus 
nerve stimulation for drug-resistance epilepsy: the 
first three years of a prospective japanese registry. 
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Epileptic discord, 19(3), 1-12. 
Doi:10.1684/epd.2017.0929 

2017/07/16  Death CYBERONICS, 
INC. 

2017/10/05  PULSE GEN 
MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A research article comprised of data from a national 
registry of all VNS patients implanted between july 
2010 and december 2012 reported several deaths, 
adverse events, and device malfunctions. This 
report captures the deaths reported in the article. 
The infections and intraoperative and 
postoperative cardiac complications observed 
during the study are captured in mfr report 
#1644487-2017-04548, the high impedance 
observed during the study is captured in mfr report 
#1644487-2017-04549, and the seizure increases 
observed during the study are captured in mfr. 
Report #1644487-2017-04550. Fourteen patients 
passed away during the study: 6 were sudden 
unexplained deaths in epileptic patients, 1 died due 
to rectal cancer, 1 died due to primary brain tumor, 
1 died due to lung cancer, 1 died due to 
pneumonia, 1 died due to a subarachnoid 
hemorrhage, 1 died after drowning during bathing, 
1 died due to suffocating after a seizure, and 1 died 
due to unknown causes. No additional relevant 
information has been received to date. 
Manufacturer narrative: device evaluated by mfr?: 
the deaths are not suspected to be caused by VNS, 
so no analysis is necessary. Device evaluated by 
mfr?, corrected data: initial report inadvertently 
indicated incorrect evaluation status for deaths not 
suspected to be related to VNS. Manufacturer 
narrative: kawai, k. & tanaka, t. (2017). Outcome of 
vagus nerve stimulation for drug-resistance 
epilepsy: the first three years of a prospective 
japanese registry. Epileptic discord, 19(3), 1-12. 
Doi:10.1684/epd.2017.0929. 
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2017/07/16  Malfunction CYBERONICS 
- HOUSTON 

2017/10/05  LEAD MODEL 
UNKNOWN 

Fracture; 
High 
impedance 

A research article comprised of data from a national 
registry of all VNS patients implanted between 
(b)(6) 2010 and (b)(6) 2012 reported several deaths, 
adverse events, and device malfunctions. Mfr 
report #1644487-2017-04547 captures the deaths 
reported in the article. The infections and 
intraoperative and postoperative cardiac 
complications observed during the study are 
captured in mfr report #1644487-2017-04548, the 
high impedance observed during the study is 
captured in this report, and the seizure increases 
observed during the study are captured in mfr. 
Report #1644487-2017-04550. Twenty patients' 
devices showed high lead impedance: 1 high 
impedance event was observed at the start of 
stimulation, another one 3 months after implant, 2 
high impedance cases were seen 6 months after 
implant, 3 were observed 12 months after implant, 
another 3 were observed 24 months after implant, 
and 10 cases were observed 36 months after 
implant. No additional relevant information has 
been received to date. Manufacturer narrative: 
kawai, k. & tanaka, t. (2017). Outcome of vagus 
nerve stimulation for drug-resistance epilepsy: the 
first three years of a prospective japanese registry. 
Epileptic discord, 19(3), 1-12. 
Doi:10.1684/epd.2017.0929. 

2017/09/15  Injury MDT PUERTO 
RICO 
OPERATIONS 
CO 

2017/09/25  SYNCHROME
D II 

No Audible 
Alarm; 
Intermittent 
Infusion 

Information was received from a healthcare 
provider via a manufacture representative on (b)(6) 
2017 regarding a patient receiving lioresal 
(2000mcg/ml at 749.2mcg/day) via an implanted 
infusion pump. The indications for use included 
intractable spasticity and cerebral palsy. It was 
noted that about a year ago, the patient had a 
vagus nerve stimulator with a magnet implanted 
under the collar bone to stop seizures from 
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occurring as the patient was on so many 
medications with none of them working, and was 
sedated a lot. It was reported that about a week 
ago (relative to the date of report), the patient 
started experiencing intrathecal baclofen (itb) 
withdrawal. Multiple motor stalls and recoveries 
were found to have occurred beginning on (b)(6) 
2017 at 05:12. Per the patient's mother, no alarm 
was heard at all.additional information was received 
from a manufacturer representative on (b)(6) 2017. 
It was reported that the patient's pump was 
replaced last week (relative to (b)(6) 2017), and the 
patient was doing fine.additional information was 
received from a healthcare provider on 2017-oct-
12. It was reported that the cause of the alarm not 
being heard was unknown as the pump just quit. 
The withdrawal and motor stalls were considered 
resolved, and the patient received a new 
pump.additional information was received from a 
business partner on 2017-oct-05. It was further 
reported and confirmed that the pump contained 
2000mcg/ml gablofen (note: this conflicts with the 
previous report that the pump contained lioresal). It 
was noted that only gablofen was used in the clinic. 
The indication for intrathecal baclofen use was 
further noted to be spastic quadriparesis after 
traumatic brain injury (tbi). It was specified that the 
patient was in a car accident around 10-17 years 
ago (later clarified to have occurred on (b)(6)2004. 
Prior to the motor vehicle accident, the patient 
already had a seizure disorder (since childhood) and 
it was suspected that the patient had a seizure 
while driving, leading to the injury. The patient's 
dose was confirmed to have been 750mcg/day 
prior to the motor stall, and was 350mcg/day at the 
time of report. It was noted that the withdrawal 
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symptoms included spasticity/spasms, and the 
patient had not experienced seizures or sedation. 
When the patient was evaluated on (b)(6)2017, it 
was noted that she had fallen out of bed on 
(b)(6)2017 due to a severe spasm. The patient's 
mother contacted the healthcare provider from the 
emergency room on (b)(6)2017 reporting strong 
muscular contractions and some agitation, and the 
hcp instructed her to bring the patient to the clinic 
for a pump interrogation. The patient had no fever 
and no seizures that her mother had observed, but 
was having severe full body spastic spasms all day. 
The patient had been losing weight chronically 
despite what seemed to be a good appetite, and it 
was noted that this had been worked up with 
nutrition and gastroenterology (gi). It was 
confirmed that there was a complete pump failure 
and the patient was in baclofen withdrawal, and 
they were instructed to bring the patient back to 
the emergency room for admission to the hospital 
where intravenous diazepam and oral baclofen c 
ould be given. The patient was reportedly 
hospitalized on (b)(6)2017 and did very well with 
oral baclofen (20mg) three times per day (tid). 5mg 
of ativan and 20mg of baclofen were administered 
in the ER. Given the patient's low weight and her 
response, the hcp's instinct to repeat another 2 
doses every 4 hours of valium had been tempered, 
and the hcp thought he would give the patient one 
more dose of 5mg diazepam 4 hours after the first 
to allow the oral baclofen to kind of catch up. It was 
recommended that the patient then resume 5mg 
intravenous every 8 hours as needed, continue 
baclofen 20mg tid, and continue home doses of 
aptiom, phenytoin, and lamotrigine. During the 
evaluation, it was noted that the patient's spasticity 
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was significant throughout with extension of the 
legs, right more than left. An x-ray including 3 
views of the lumbar spine found that alignment of 
the lumbar spine was within normal limits. There 
was a mild scoliosis, with no fractures evident. An 
x-ray including 2 views of the pelvis found a 
foreshortening of the femoral neck, which may 
have been projectional. The hcp could not totally 
exclude a fracture. The rectum appeared distended 
with fecal matter, and it was noted that there was 
generalized osteopenia, perhaps indicative of 
osteoporosis. The patient's white blood cell (wbc) 
count was 11.7, red blood cell distribution width 
(rdw) was 47.7, neutrophil absolute was 8.2, 
monocyte absolute was 1.50, eosinophil absolute 
was 0.04, immature neutrophil absolute was 0.02, 
lymphocyte percent was 16.7, monocyte percent 
was 12.8, immature granulocyte percent was 0.20, 
sodium was 134, urinalysis (ua) clarity was turbid 
rather than clear, and ua bacteria was few. The 
patient's active problem list included acute 
hypernatremia, dehydration, right spastic 
hemiparesis, seizure disorder, acute urinary 
retention, hypoxemia, apnea, urinary tract infection, 
status apil epticus, cough, and baclofen pump 
failure. The patient reportedly did well until the 
pump was replaced on (b)(6)2017. The patient was 
discharged on (b)(6)2017, was seen again on 
(b)(6)2017, and was still doing well. Additional 
medical history included diagnoses of acute urinary 
retention, apnea (possibly central), hypoxemia, and 
difficulty walking on (b)(6)2015. The patient had a 
history of generalized muscle weakness, and a 
surgical history of brain surgery on an unspecified 
date, colonoscopy on (b)(6)2016, a craniotomy on 
an unspecified date, an 
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esophagogastroduodenoscopy on (b)(6)2015, a 
lithotripsy on an unspecified date, a right clavicle 
repair on an unspecified date, tendon release 
procedures of the right shoulder, elbow, and wrist 
in 2012, and feet in 2004, a tonsillectomy in 1986, 
a tracheostomy closure on an unspecified date, and 
a ventriculoperitoneal shunt on an unspecified date. 
The patient's family history included hypertension 
and sleep apnea (mother), heart disease (father and 
paternal grandfather), and stroke, high blood 
pressure and prostate cancer (maternal 
grandmother). Concomitant medications included 
baclofen (20mg orally tid), dilantin (75mg and 
100mg by mouth daily), pristiq (50mg by mouth 
daily), aptiom (1200mg by mouth nightly), 
hydrocodone-acetaminophen (5-325mg every 4 
hours as needed for pain), lamictal (300mg by 
mouth daily), linzess (290mcg by mouth daily), and 
enoxaparin (30mg subcutaneous daily). The 
patient's allergies included amantadine analogues, 
codeine, keppra, and tegretol. Manufacturer 
narrative: a good faith effort will be made to obtain 
the applicable information relevant to the report. If 
information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: if information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: if information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: if information is provided in the future, a 
supplemental report will be issued. 

2017/08/21  Malfunction CYBERONICS, 
INC. 

2017/09/23  LEAD MODEL 
304 

Fracture It was reported that a VNS patients leads were 
fractured. The patient is not sure how it happened, 
but she was playing softball and think it might have 
happened then. The patient was referred for 
surgery. Follow-up from the provider indicated that 
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high impedance was found during diagnostics and a 
lead fracture was confirmed via x-rays. Clinic notes 
provided from a visit on (b)(6) 2017 shows apparent 
disconnection between two electrodes in the left 
side of the neck and a vagal nerve stimulator 
showing disconnected lead. The patient had one 
programming session where lead impedance was 
normal, but when she most recently saw the 
physician and elevated lead impedance was found. 
X-ray did reveal a wire fracture with the wire coiled 
up next to the portion in the chest. The patient 
leads wire was noted to be fractured and pulled 
down into the chest. The patient worries some of 
her movements during playing softball may have 
led to the problem. Additional relevant information 
has not been received to-date. No known surgery 
has occurred to-date.lead replacement surgery 
occurred. The lead was reported to be completely 
broken. The explanted devices were reported to 
have been discarded.  

Injury MEDTRONIC 2017/09/06  RECLAIM 
DEEP BRAIN 
STIMULATOR 
FOR OCD. 

 
Dear sir or madam, listen to the attached videos of 
dr. (b)(6). In his own voice he admits committing 
(b)(4) fraud, fabricating a diagnosis that did not exist 
so he could commit the (b)(4) fraud and also violate 
the false claims act. He and the (b)(6) did this and 
many, many more criminal and unethical violations 
against me over many years. I have dedicated a 
(b)(4) page to the crimes committed against me and 
now my life is in danger and i can find no justice. I 
have not received my requested medical records 
from the (b)(6) that i have been trying to obtain 
since 2011. I have contacted (b)(4), senators, 
congressmen and many other government agencies 
and gotten no help. I also requested that my 
medical records be forwarded to a doctor for 
additional medical attention. I was told by dr. (b)(6) 
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my records had been sent. I emailed the doctor i 
was requesting to be seen by and he said he had 
received nothing. I then contacted dr. (b)(6) of the 
(b)(6). He told me earlier he was sending my records 
to the doctor i had requested medication attention. 
Dr. (b)(6) told me he would not release my records 
without a court order. Dr. (b)(6) and the (b)(6) 
prevented me from receiving medical help that they 
refused to render. On (b)(6)2013 the (b)(6) sent me 
a letter saying they would remove, for free, a 
fraudulently implanted medical device called the 
reclaim deep brain stimulator for obsessive 
compulsive disorder (implanted in (b)(6) 2010) and 
remove a coil of a vagus nerve stimulator 
(implanted in 1998 which cause me to pass out). I 
had surgery in 1999 to remove the entire vagus 
nerve stimulator and was told about a year later 
that a coil was left of the left vagus nerve of my 
neck. I was angry that i had been lied to and it took 
till (b)(6)2013 for (b)(6) to remove the coil. Five 
minutes before being prepared for surgery the 
surgeon, dr. (b)(6), came to me in the waiting room 
and told me the removal of the coil was dangerous. 
I told him at least 3 times that if there was any 
chance i could be harmed to leave the coil alone 
and only remove the reclaim deep brain stimulator 
for ocd. Dr. (b)(6) decided to remove the vagus 
nerve stimulator coil and cut the left vagus nerve. 
The effects have altered my life by making all of my 
organs function improperly. My heart stops several 
times daily, my lungs have never worked properly 
since the surgery, i choke on water and food every 
day and my g.i. System has not functioned properly 
since the surgery. I have to have ivs many times 
due to dehydration and malnutrition. The reclaim 
deep brain stimulator for ocd and the opioids 
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(90mg oxycodone per day) and many other drugs 
that dr. (b)(6) had me addicted to make dr. (b)(6) 
orchestrate a fraudulent emergency involuntary 
commitment to the (b)(6)'s psychiatric ward where i 
was horribly mistreated, denied an attorney, 
guardian ad litem, rendered unconscious for 3 days 
by the use of drugs to sedate me, denied clothing, 
visitors and no consent was given. Dr. (b)(6) did the 
commitment to cover the illegal implantation of the 
reclaim deep brain stimulator (because of the mania 
and suicidal side effects of the medical device). He 
also used the 3 days to try to receive my addiction 
to the oxycodone. During and after the emergency 
involuntary commitment dr. (b)(6) threatened to 
have me put in a mental institution for an indefinite 
period of time and the (b)(4) were ordered to 
invade my home at 2:00 am. All of this is on my 
(b)(6) using (b)(6)'s documents and recordings of dr. 
(b)(6). Dr. (b)(6)and the (b)(6) conspired with judge 
(b)(4). 

2017/08/09  Injury CYBERONICS 
- HOUSTON 

2017/09/06  LEAD MODEL 
303 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Report was received that a patient started 
experiencing arrhythmia while under anesthesia. 
The patient was receiving a full revision surgery. 
After the new generator and lead were implanted, 
system diagnostics were run and showed high 
impedance (reported in mfr. Report #1644487-
2017-04401). A second lead was tried but the 
surgeon had difficulty wrapping the electrodes 
around the nerve. The surgeon reported this was 
related to the vagus nerve being too big for the 2 
mm lead used. This led to extended time under 
anesthesia. Due to this duration of surgery and the 
manipulation of the vagus nerve, the patient 
experienced arrhythmia. The anesthesiologist 
reportedly recommended that the surgery be 
terminated as a result. The generator was 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G73 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

reportedly left implanted without any lead 
attached. Further information was received that the 
arrhythmia was not occurring with stimulation as it 
appeared about an hour after the last system 
diagnostic had been performed. It was also 
reported that the arrhythmia was benign. The lead 
passed all quality inspections prior to release for 
distribution. Device evaluation is not necessary due 
to the arrhythmia not being related to delivery of 
therapy. No further information has been received 
to date. Manufacturer narrative: device evaluation 
not necessary due to the event not being related to 
delivery of therapy at all. 

2017/07/27  Malfunction CYBERONICS, 
INC. 

2017/08/25  LEAD MODEL 
UNK 

High 
impedance 

It was reported by the patient's mother that the 
patient had a generator replacement surgery that 
was occurring due to battery depletion of the 
generator. During the surgery, it was stated that 
the surgeon felt he might have broken the lead. The 
patient's mother then stated that the lead issue 
could have started before the replacement surgery 
since the patient had not been able to feel magnet 
stimulation in a while. The lead was replaced due to 
the possible high impedance issue. The explanting 
facility historically does not return explanted 
devices, so product return is not expected. No 
additional relevant information has been received 
to date.further information was received from the 
physician that there was no trauma that had 
occurred for the patient before hand that could 
have led to the lead break. The surgeon also stated 
that he was not aware of any high impedance being 
observed during pre-op diagnostics. The cause of 
the lead break was stated to be that it "was kinked 
and cracked when we exposed/explanted it." it is 
unclear if the damage was observed upon exposing 
the lead or caused by the exposing of the lead. 
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Further inquiry was done with the neurologist who 
stated that he had not heard about a report of the 
magnet not working for the patient from the 
patient or the mother.it was reported by the 
physician that he believed that the patient's leads 
were out of position and that the patient was not 
actually receiving stimulation. It was determined 
that this was a reference to the VNS electrodes. 
Follow up with the surgeon revealed that the 
electrodes were found to be attached to the 
patient's vagus nerve in the expected manner at the 
replacement surgery. The surgeon stated that the 
cause of the lead failure was the crack in the lead 
near the generator. 

2002/01/01  Malfunction MEDTRONIC 
NEUROMOD
ULATION 

2017/08/16  UNKNOWN 
IMPLANTABL
E 
NEUROSTIM
ULATORS 

Device 
Operates 
Differently 
Than 
Expected 

A healthcare provider reported that many "moons" 
ago, the clinic would not turn the patient's device 
off and the patient would have issues with the 
device. This was related to dbs and vagal nerve 
stimulators. Back then, the patient did not have a 
patient programmer. No further clarifications were 
made. No further complications were 
reported.additional information received from the 
healthcare provider clarified the issue. It was stated 
that what was occurring is that the patient walked 
into the MRI room and complained of a cough that 
they had never had before with the device 
subsequently shutting off. It was then found that 
the device was not put into safe mode, which was 
causing the issue. The implant was then put into 
safe mode and the MRI was completed with no 
further issues and the event resolved. No further 
complications are anticipated. Manufacturer 
narrative: estimated event date. A good faith effort 
will be made to obtain the applicable information 
relevant to the report. If information is provided in 
the future, a supplemental report will be issued. 
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Manufacturer narrative: if information is provided 
in the future, a supplemental report will be issued. 

2017/03/30  Malfunction CYBERONICS 
- HOUSTON 

2017/08/15  LEAD MODEL 
302 

Corroded ; 
Fracture 

It was reported that the patient's VNS had shown 
high impedance. The VNS was disabled following 
the observation of high impedance. X-rays were 
order by the medical professional and sent to the 
manufacturer for review. The x-rays were received 
by the manufacturer and reviewed. The lead 
visibility was diminished in the neck area due to the 
quality of the x-rays images. No apparent sharp 
angles or gross fractures were identified in the 
visible portions of the lead. However, a segment of 
the lead is behind the generator and the visibility of 
the lead is lost at the neck and these could not be 
fully assessed. Based on the x-rays received, the 
cause for the high impedance could not be 
determined. Additionally, the presence of a fracture 
or micro-fracture in the lead cannot be ruled out. 
Follow up with the medical professional revealed 
that patient was being referred for full VNS 
replacement surgery. No known surgical 
interventions are known to have occurred to date. 
No additional relevant information has been 
received to date.it was reported that the patient 
underwent full VNS replacement surgery. The 
company representative noted that the lead was 
broken at the vagus nerve and the lead was knotted 
above the generator. The explanted generator and 
lead were received by the manufacturer and are 
pending product analysis.product analysis of the 
generator was completed. The generator 
performed according to functional specifications. 
With the battery still attached to the printed circuit 
board assembly, or pcba, that battery measured 
2.595 v, which confirmed the ifi, or intensified 
follow-up condition, = yes condition. The electrical 
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performance of the generator in the product 
analysis, or pa, lab was used to conclude that the ifi 
condition was expected.product analysis on the 
VNS lead was completed. The reported fracture of 
the lead was confirmed in the product analysis, or 
pa, lab. During visual analysis of the returned 32 
mm portion, the (-) green electrode quadfilar coil 
appeared to be melted approximately 7 mm from 
the bifurcation. Scanning electron microscopy, or 
sem, was performed and identified the melted area 
as having being melted with re-solidified material 
with pitting and residual materials. Pitting and what 
appeared to be spatter was found on the surface of 
the coil strands. During analysis of the returned 31 
mm portion, the (-) green electrode quadfilar coil 
appeared to the melted with the appearance of 
being pitted with melted spatter approximately 21 
mm from the proximal end of the anchor tether. It 
is likely that stimulation was present for a certain 
period of time as indicated by the presence of 
metal pitting. With low magnification sem analysis, 
characteristics typical of a lead discontinuity were 
observed. The signs of melting indicated that the 
coils were exposed to a high temperature, such as 
electrocautery during explant. 

2017/02/25  Death MEDTRONIC 
NAVIGATION, 
INC. 
(LOUISVILLE) 

2017/08/11  SYSTEM 002-
1100 15W 
THERMAL 
THERAPY 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

The attached journal article was forwarded by a 
medtronic representative and reports the use of the 
thermal therapy system. This is report one of two. 
See 1723170-2017-03303. Per the article, mr-
guided laser interstitial thermal therapy (mrglitt) is 
an increasingly popular neuroablative method for 
the surgical treatment of epilepsy patients. All 
patients presented with refractory epilepsy and, 
despite their different etiologies and variable 
location of the epileptogenic zones (ezs), all of them 
demonstrated some benefit from this neuroablative 
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procedure, as described. (see table 1 for 
demographics, outcome, and follow-up.) A (b)(6)-
year-old female with seizures since 17 years of age, 
with a right occipital open lip schizencephaly and 
multiple periventricular heterotopic nodules (figs 
7a, b). Prior phase ii evaluation was performed 
years earlier; however, open resection was not 
pursued due to the risk of visual loss. Persistent 
seizures and progressive memory loss despite anti-
epileptic drug (aed) and vagal nerve stimulator 
(VNS) interfered with work and education and 
prompted the patient to seek laser ablation. 
Procedural sequela were limited to a left superior 
quadrant visual defect. Patient was seizure free, 
resumed school, and had the VNS removed, as it 
was turned off as a precaution before invasive 
monitoring and never reactivated. Her medications 
were never changed postoperatively. 
Unfortunately, the patient was found dead 10 
months after the procedure, the cause of death 
remaining unknown. Risk factors for recurrent 
seizures in her case were independent interictal 
epileptiform discharges recorded from both 
hippocampal formations and the fact that not all of 
the sizable cortical dysplasia was ablated. Laser 
ablation damaged parts of the posterior right 
heteroptopia, but remnants of it, and left and right 
hippocampus remained. This implies that she had 
bilateral hippocampal hyperexcitability and portions 
of the cortical dysplasia still in place to promote or 
generate another seizure. Subsequent discussions 
about how her death could have been prevented 
centered around trying to take as much lesional 
tissue as possible and to be vigilant about any 
seizure symptoms or signs. However, in her case, 
the resection was balanced against keeping as 
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much of her visual cortex and optic radiation intact 
as possible to minimize a visual field defect her 
expressed wish. Unfortunately, without 
experienced or observed clinical seizures, 
medications would not have been preemptively 
increased. Possibly, in the future, long-term 
monitoring for seizuresand treatmentwith a 
responsive neurostimulation device could alert 
physicians earlier and provide treatment, if no 
further resection is possible or desired. Assessment 
of eloquent brain regions must be performed in all 
presurgical cases including prior to mrglitt, to 
evaluate the risk of post-procedure deficits (eg, 
visual field defects) (fig 7d). Coregistration software 
enabling the superimposition of functional MRI 
(fmri) and tractography to the ablation system may 
be useful to assist with function preservation. 
Edema onset was seen 13 days after the procedure, 
peaking after 427 days (mean 6 days), and lasting 
for 1545 days (mean 23 days) in this study. The 
patient is monitored overnight in the hospital, not 
necessarily in the intensive care unit (ICU), and 
placed on steroids for 12 weeks, aiming to reduce 
inflammatory process and subsequent edema. 
Radiologic pathologic correlation previously made 
in cases of tumor laser ablation demonstrated that 
at 24 hours after the procedure, five distinct 
histologic concentric zones can be identified. The 
outermost layer is the marginal zone (zone 5), 
where the reversible postsurgical perifocal edema 
takes place (inherent risk of procedure). In 
conclusion, compared with open surgery, mrglitt is 
a relatively safe procedure, with decreased hospital 
stay, cost, pain, and decreased patient discomfort 
and quicker recovery. Mrglitt may allow better 
neuropsychological outcomes in some cases and 
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maybe used as a definitive or palliative treatment 
procedure. Procedural complications do occur and 
include hemorrhage, infection, neurological deficits 
(transient or permanent), and death. Medtronic 
navigation is filing this mdr to ensure visibility to a 
patient event as a result of a procedure that utilized 
medtronic thermal therapy system. There is no 
allegation to suggest that medtronic device caused 
or contributed to the reported event. Manufacturer 
narrative: patient identifier and weight not available 
from the journal article author upon request as the 
patient event was not related to any medtronic 
device. The identifier used as the article notes this 
patient as case 6. Date of death was not provided 
upon request from the author as the patient death 
was not related to any medtronic device. Journal 
article accepted date used: 2/25/2017. Event date 
is approximated. Date provided used is when the 
journal article was accepted. Citation: nagae, lm, 
honce, jm, nyberg, e, ojemann, s, et al. Imaging of 
laser therapy in epilepsy. J neuroimaging 
2017;27:292-299. Doi: 10.1111/jon.12438. Per 
the journal article: the patients death 10 months 
after the laser ablation was considered to be due to 
a seizure in her sleepthough, a coroners report was 
not available. In the context of having been seizure 
free and without an observed clinical event, it 
would fit sudden unexpected- death-in-epilepsy. 
Her VNS was turned off before she underwent 
invasive monitoring andas a precautionher 
medications were never changed postoperatively. 
She had not reported any auras and no seizures 
were witnessed after her laser procedure. 
However, she was single and there could have been 
many occasions in which she was unobserved. 
Nevertheless, she was doing cognitively well, had 
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enrolled in a nursing refresher class, and was 
driving again. Death is a known inherent risk of the 
procedure. Upon further follow up with the journal 
article author, it was reported that there has not 
been any new information from the coroner in 
regards to the cause of the patients death. She also 
reported that the patient death was unrelated to 
any medtronic device malfunction. Additional 
patient demographics were not provided as the 
patient death was not related to any medtronic 
device. No request for service have been received 
from the customer regarding these events. No parts 
have been replaced or returned to the 
manufacturer for evaluation. Medtronic navigation 
is filing this mdr to ensure visibility to a patient 
event as a result of a procedure that utilized 
medtronic thermal therapy system. There is no 
allegation to suggest that medtronic device caused 
or contributed to the reported event. 

2017/05/01  Malfunction CYBERONICS, 
INC. 

2017/08/11  PULSE GEN 
MODEL 106 

Premature 
End-of-Life 
Indicator 

Per a nurse practitioner, the patient's device 
battery depleted from 50% to 25% in the last 3 
months, and this device was on the list of potential 
premature battery depletion. The device history 
record of the generator was reviewed, and it was 
confirmed that the device was laser-routed during 
the manufacturing process. Internal investigation 
showed that the observed premature battery life 
indicators were predominately caused by 
conductive debris from the laser-routing process 
resulting in leakage paths. Data from the patient's 
device was reviewed and it confirms that the 
battery depleted more quickly than expected. No 
surgical intervention has occurred to date.clinic 
notes were received for patient's generator 
replacement referral. The physician notes that he is 
planning to proactively replace the VNS as 
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historically patient has increased seizures upon 
depletion of the generator. Per notes, the vagus 
nerve stimulator is functioning properly, but the 
battery is depleting more rapidly than expected. 
The battery life depleted from 100% at her office 
visit 10 months ago to 50% 3 month ago to 25% 
today; reason unknown. There has not been a large 
increase in magnet activations and the %/day of 
auto stimulations is essentially the same. No known 
surgical interventions have occurred to date.patient 
underwent generator replacement surgery. The 
explanted generator has not been received to 
date.the explanted generator was received. 
Analysis is underway but has not been completed 
to date.the reported allegation of premature end of 
life was duplicated in the lab. The pulse generator 
diagnostics were as expected for the programmed 
parameters. A comprehensive automated electrical 
evaluation showed that the pulse generator 
performed according to functional specifications. 
That 41.633% of the battery had been consumed. 
Due to the disparity between the battery voltage 
and battery consumption value obtained from the 
field decoder or alternatively from the as-received 
decoder download, this generator appears to 
exhibit the failure mechanism of having 
contaminants on the edge of the printed circuit 
board assembly (pcba). Manufacturer narrative: 
date of this report, corrected data: 12/22/2017. 
Supplemental mdr #3 inadvertently listed date of 
this report as 11/22/2017 instead of 12/22/2017. 
Manufacturer narrative: device available for 
evaluation?, corrected data: yes. If yes, returned to 
manufacturer on (mo/day/yr) , corrected date: 
11/30/2017. Supplemental mdr #2 inadvertently 
did not report the product being received on 
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11/30/2017. Device evaluated by mfr? Corrected 
data: no. Provide code, corrected date: 02. 
Supplemental mdr #2 inadvertently did not report 
the product being received and device underway 
analysis. 

2010/08/17  Injury MEDTRONIC 
NEUROMOD
ULATION 

2017/08/10  SOLETRA Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Information was received from a consumer 
regarding a patient with an implantable 
neurostimulator (ins) for depression. It was 
reported the patient had been implanted with an 
ins and told by their healthcare provider the device 
was being implanted to improve their depression. 
Much paperwork had been withheld from the 
patient before implant. They had horrible problems 
with their device including severe mania and severe 
suicidal ideation. No further patient complications 
were reported as a result of this event. Current 
concomitant medication includes 2 mg clonazepam 
q.d. Past medical history includes 90 mg oxycodone 
along with unspecified me dication.additional 
information was received from the patient. The 
patient stated their life is in danger. It was reported 
that the patient received a letter from the 
healthcare provider (hcp) stating they would 
remove the device for them, including a vagus 
nerve stimulator which caused them to pass out. 
The patient stated they had surgery to remove the 
entire vagus nerve stimulator in 1999 but a coil was 
left in the patient's neck. Before getting the device 
removed the hcp informed the patient that it may 
be dangerous to remove the coil, so the patient told 
the hcp to not remove the coil and just remove the 
ins. The hcp removed the coil and cut the left vagus 
nerve. The patient stated the event has altered 
their life by making all of their organs function 
improperly. Their heart stops several times daily, 
their lungs have never worked properly since, they 
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choke on water and food every day and their g.i. 
System has not functioned properly since. They 
stated they have ivs many times due to dehydration 
and malnutrition. Manufacturer narrative: if 
information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: the main component of the system and 
other applicable components are: product id: 
neu_unknown_lead, serial # unknown, product 
type: lead. If information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: device used for off-label indication. The 
indication the device was used for was depression. 
Please reference attached medwatch report. A 
good faith effort will be made to obtain the 
applicable information relevant to the report. If 
information is provided in the future, a 
supplemental report will be issued. 

2017/01/01  Injury LIVANOVA 
USA, INC. 

2017/08/04  LEAD MODEL 
304 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that a patient was experiencing 
pain in her chest and neck stiffness. The patient 
attributed her pain to VNS. According to the 
patient, her pain had been occurring for a long time. 
The patient's generator was explanted due to the 
chest tightness. The explanting surgeon also 
reported that the lead had been placed on the 
phrenic nerve instead of the vagus nerve. The 
explanted generator was discarded and is 
unavailable for analysis. Follow-up with the 
explanting physician indicated that the patient's 
normal mode output current had been programmed 
off sometime prior to the surgery, indicating that 
the pain was not stimulation related. The patient 
had been seen by a cardiologist because she had 
experienced the chest pain, and the cardiologist 
said that the patient's heart was ok. The patient had 
experienced inflammation around the electrode site 
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and laryngeal nerve irritation, but it did not appear 
that the lead had been explanted. No additional 
relevant information has been received to 
date.additional follow-up with the nurse at the 
explanting facility indicated that the surgeon was 
unable to locate the patient's VNS electrodes 
during surgery, even after dissecting 8 centimeters 
into the nerve. This led the physician to believe that 
the patient's lead had been implanted somewhere 
behind the sternocleidomastoid muscle, causing the 
tugging sensation and pain in the neck and chest. 
The lead was confirmed to have also been 
explanted. The surgeon's office could not 
determine whether the pain was chronic or related 
to the VNS. Follow-up with the patient's following 
neurologist indicated that the patient had 
previously complained that she did not like the 
VNS, stating that it caused her a lot pain. No 
additional relevant information has been received 
to date.a return authorization number was 
requested by the explanting facility indicating that 
the generator will be returned; however, the 
product has not been received by the manufacturer 
to date. No additional or relevant information has 
been received to date.  

Malfunction MEDTRONIC 
NEUROMOD
ULATION 

2017/08/03  ACTIVA Improper or 
Incorrect 
Procedure or 
Method; 
Low Battery; 
Failure to 
Interrogate ; 
Communicat
ion or 
Transmission 
Problem 

Information was received from a manufacturing 
representative regarding a patient with an 
implanted neurostimulator (ins). It was reported 
that a clinician supporting the (b)(6) clinical study 
attempted to communicate with an ins and was 
unable to establish communication. No telemetry 
was reported. This was a suspected overdischarge. 
The patient received an ins from a vagus nerve 
stimulator from cyberonics, and the caller 
requested information about charging with other 
stimulator. It was unknown if the patient was 
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instructed by their physician to stop using 
medtronic therapy after the vagus nerve stimulator 
was implanted. No patient symptoms or further 
complications were reported as a result of this 
event.additional information received from the 
manufacturer representative via the healthcare 
professional (hcp) reported that it is unknown when 
the over discharge/telemetry failure occurred. It 
was stated that the patient had not been recharging 
for several months, but could not provide an exact 
date. The patient indicated to the physician it may 
have been anywhere between 3-5 months since 
the last recharge, with the last successful 
interrogation on (b)(6). The cause of the issue was 
confirmed to be due to patient non-compliance, 
with the patient confirmed to be able to leave the 
clinic with the battery recharged. However, the 
implant remained off as they were advised to 
schedule an appointment with the neurosurgeon to 
determine next steps with the deep brain 
stimulation therapy. The possible next steps were 
listed as a possible system explant, or to leave 
stimulation off for a period of time and assess 
seizures with the vagus nerve stimulator therapy. 
The patient was reminded to continue to recharge 
the implant even though stimulation was 
programmed to off, with the system remaining 
implanted. No further complications are 
anticipated. Manufacturer narrative: a good faith 
effort will be made to obtain the applicable 
information relevant to the report. If information is 
provided in the future, a supplemental report will 
be issued. Manufacturer narrative: if information is 
provided in the future, a supplemental report will 
be issued. 
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2006/02/27  Injury CYBERONICS, 
INC. 

2017/07/24  BIPOL LEAD 
MODEL 300 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

While investigating a high impedance event found 
during a generator replacement, reported in mfr. 
Report #1644487-2017-04198, it was discovered 
that the patient also had protrusion in the neck that 
was corrected in this same replacement surgery. 
Further information was received through the 
operative notes that the patient had reportedly 
complained of "protuberance from her beck and the 
site of her lead securement". The notes also 
reported that the neck incision was opened and 
dissected down to the plastic securing tab. The tab 
was the reportedly removed. This tab referred to 
the manufacturer tie-down used to secure the lead. 
No other relevant information has been received to 
date.further information was received from clinic 
notes. On (b)(6) 2006, the patient's mother 
indicated there was a lump in the patient's neck 
along the path of the wire from the stimulator to 
the nerve. The physician reported feeling a firm 
lump in between the stimulator and the vagus 
nerve. He said it felt bigger than a wire but was not 
eroding the skin. The physician discussed the issue 
with the surgeon and referred the patient for x-
rays. No further relevant information has been 
received to date. 

2017/04/04  Malfunction CYBERONICS 2017/07/16  CYBERONICS, 
VAGAL 
NERVE 
STIMULATOR 

 
Patient with epilepsy and a cyberonics model 101 
vagal nerve stimulator had a seizure going through 
an airport scanner. 

2017/07/05  Malfunction LIVANOVA 
USA, INC. 

2017/07/12  ASPIRESR 
 

The patient was in o.r. For replacement of entire 
vagus nerve stimulation (VNS) system. During an 
appointment for MRI, device interrogation 
determined abnormal lead impedance. After battery 
replacement intraoperatively, interrogation 
determined proper function. 
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2017/05/11  Malfunction CYBERONICS, 
INC. 

2017/07/07  LEAD MODEL 
302 

Fracture A lead fracture was visualized via x-ray on a 
patient's VNS during a clinic visit prior to the 
report. The x-rays were not reviewed by the 
manufacturer. The patient experienced an increase 
in seizures a few weeks after the lead break was 
identified. Clinic notes from that same visit 
indicated that the patient's seizures were controlled 
until the previous week, when he had several 
seizures that sent him to the hospital. The patient's 
mother noted that the patient no longer was 
coughing with or responding to magnet stimulation, 
and the patient also recently began experiencing 
cognitive changes. The patient's mother believed 
that the x-rays showed that the patient's lead was 
no longer on the vagus nerve; a company 
representative, who did not review the x-rays, 
believed the leads were not detached at the nerve, 
per the report he received from the patient's nurse. 
No additional relevant information has been 
received to date. No known surgical intervention 
has occurred to date.the patient underwent lead 
and generator replacement surgery due to a lead 
discontinuity and battery depletion. The explanted 
devices were discarded by the facility and were not 
returned to the manufacturer for analysis. No 
additional relevant information has been received 
to date. 

2017/02/07  Injury CYBERONICS, 
INC. 

2017/06/29  PULSE GEN 
MODEL 106 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

A patient reported that while getting a head MRI, 
the battery had not been turned off and she stated 
it got hot at the battery and at the attachment to 
the vagus nerve. The department was aware that 
she has a VNS and was given her id (implant) card. 
The patient reported having passed out from pain. 
Follow-up by the company representative provided 
that the patient was last seen on (b)(6) 2017 and 
systems diagnostics were normal. The patient's 
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generator was turned off. Additional relevant 
information has not been received to-date.x-ray 
images were received and reviewed. Based on the 
x-rays received, the cause for the painful 
stimulation could not be determined. There was no 
visual indication of damage to the generator or 
lead. However, the presence of an abrasion or a 
micro-fracture in the lead could not be ruled 
out.follow-up from the physician has provided that 
the patient may have psych issues involved as well.  

Malfunction CYBERONICS 
- HOUSTON 

2017/06/28  NI Insufficient 
Information 

An abstract was received which reported that the 
patient had a VNS lead and generator replacement 
due to a malfunction. No additional relevant 
information has been received to date. 
Manufacturer narrative: z. Alalawi, a. Shah, s. Mittal, 
e. George. Unusual complications of vagal nerve 
stimulator therapy. American epilepsy society 
annual meeting 2016. 

2017/06/01  Malfunction CYBERONICS, 
INC. 

2017/06/26  LEAD MODEL 
304 

High 
impedance 

It was reported that high impedance was detected 
on this patient's device less than three months after 
being implanted. System diagnostics were within 
normal limits on date of implant surgery. The 
company representative indicated that the patient 
was highly functional and that she didn't believe 
that he would manipulate the device. The 
manufacturer's device history records of the lead 
were reviewed. The device passed all functional 
and quality tests prior to release. No further 
relevant information has been received to date. No 
known relevant surgical intervention has occurred 
to date.it was reported that the physician did not 
know what had caused the high impedance but did 
not suspect patient manipulation. The patient 
underwent x-rays but the radiologist did not 
identify any lead discontinuities. The review 
indicated that there was no evidence of 
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complication of the left chest vagal nerve 
stimulator. No further relevant information has 
been received to date. No known surgical 
intervention has occurred to date. 

2017/05/18  Injury CYBERONICS, 
INC. 

2017/06/16  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Clinic notes received for a generator replacement 
referral provided that the vagal nerve stimulator 
has been required for breakthrough seizures about 
three to four times a month. The patient can cluster 
muscle tightness and it was stated to be clear that 
the battery is losing power. The physician stated 
this is the sign they should replace the battery, and 
that use of the VNS has avoided hospitalization and 
emergency room visits. An estimate of battery life 
calculation using the manufacturers in-house 
programming history database predicted the device 
was not at end-of-service. Additional relevant 
information has not been received to-date. No 
known surgery has occurred to-date.generator 
replacement surgery occurred and the explanted 
device was received by the manufacturer. Analysis 
is underway, but has not been completed to-
date.analysis was completed for the returned 
generator. An end-of-service warning message was 
verified and was associated with the output being 
disabled by the pulse generator. The measured 
battery voltage confirmed the end-of-service 
condition. Electrical test results show that the 
device performed according to functional 
specifications. The electrical performance of the 
generator concludes that no anomalies exist and 
the end-of-service condition is an expected event. 
There were no additional performance or any other 
type of adverse conditions found with the pulse 
generator. 

2017/05/18  Injury CYBERONICS, 
INC. 

2017/06/16  PULSE GEN 
MODEL 104 

Adverse 
Event 

It was reported that the patient needs a battery 
change due to a non-functioning vagal nerve 
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Without 
Identified 
Device or 
Use Problem 

stimulator. An increase in seizures was reported as 
the physician noted that the patient was now with 
dead battery in VNS unit and has recurrent 
seizures". Follow-up from the physicians office 
provided that the patients mother called and stated 
that the patient had a very severe seizure that 
caused him to fall down the stairs and injure 
himself. It was stated that the battery is definitely 
"on 0" and the patient was experiencing severe 
seizures. An implant card was received which 
provided the generator had been replace 
prophylactically. Follow-up from the company 
representative provided that the intensified follow-
up indicator was displaying during pre-operative 
interrogation. The explanted generator was 
reported to have been discarded. Additional 
relevant information has not been received to-
date.follow-up from the company representative 
who spoke to the physician provided that the 
increase in seizures was not worse than before VNS 
and was not related to VNS therapy. 

2017/05/16  Malfunction CYBERONICS, 
INC. 

2017/06/10  LEAD MODEL 
302 

Fracture A patient was in referral for a battery replacement. 
Clinic notes were received on (b)(6) 2017 providing 
that the vagal nerve stimulator shows severe lead 
impedance as well as near end of service and 
requires replacement. Systems diagnostics on (b)(6) 
2017 provided the device had high lead impedance. 
The patient was reported to have an increase in 
seizures. Additional relevant information has not 
been received to-date. No known surgery has 
occurred to-date.replacement surgery occurred. 
The explant facility does not return devices to the 
manufacturer. 

2017/04/10  Injury CYBERONICS, 
INC. 

2017/05/19  PULSE GEN 
MODEL 106 

Adverse 
Event 
Without 

It was reported that the patient experienced 
asystole while undergoing a full VNS replacement 
surgery. When the surgeon performed system 
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Identified 
Device or 
Use Problem 

diagnostics on the generator the first time, the 
patient's heart beat decreased to 0 beats per 
minute for a time less than three seconds in 
duration. The patient went back into sinus rhythm 
without intervention. The physician reportedly 
performed diagnostics multiple times after this 
occurrence, and the patient did not exhibit asystole 
again in the surgery. The results of the device 
diagnostic test were within normal limits, and the 
left vagus nerve was utilized for this implant. The 
device history records of the implanted generator 
and lead were reviewed by the manufacturer, and it 
was determined that all quality tests passed prior to 
distribution. No additional pertinent information 
has been received to date.the patients treating 
neurologist reported that the patient has a prior 
history of cardiac events, including cardiac 
arrhythmia and tachycardia. The patient did not 
have known family history of cardiac events. The 
patient was noted to have several pre-existing 
medical conditions. The physician indicated that it 
was possible that the asystole experienced 
intraoperatively could have been from the vagus 
nerve stimulation; however, it also could have been 
due to surgical manipulation. The patients 
generator was programmed on in an office visit 
after the surgery, and the arrhythmia did not recur 
at that time. No additional pertinent information 
has been received to date. 

2017/03/15  Injury MEDTRONIC 
PUERTO RICO 
OPERATIONS 
CO. 

2017/05/18  ENTERRA Device 
Difficult to 
Program or 
Calibrate; 
Adverse 
Event 
Without 

The patient reported that their healthcare provider 
had trouble turning their device on and 
programming their system. The patient was 
scheduled to see their healthcare provider on (b)(6) 
2017. No symptoms were reported. There were no 
further complications 
reported/anticipated.additional information from 
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Identified 
Device or 
Use 
Problem; No 
Device 
Output 

the patient reported that they only checked the 
battery. The patient stated that they saw a 
healthcare provider and they told the patient the 
unit was not doing anything for them as they had a 
vagotomy in 1987. No further complications were 
reported.additional information from the patient 
reported there was a confusion with what they 
originally reported and that the device had always 
been on. They just wanted to find out where they 
could go to get their device adjusted, monitored, 
and battery level checked while in another state. 
The patient clarified that when they were at their 
old hcp's office the device they used to check them 
was from "the stone age". It would only check 
whether the stimulator was good or bad and it was 
unable to check the device settings. When they 
used to see another physician the device could tell 
them the implant date, battery life used and what 
they had left, and if they changed the settings to a 
different higher setting to where he would feel 
better. The patient's current hcp office doesn't do 
that and it sounded like they had nothing to do 
with it or had no clue on what to do. The patient 
further reported they had been super sick for the 
last few weeks and stated they were going to a new 
gi doctor the following week. They had been in the 
hospital twice and the hospital had no idea what to 
do. They put an iv in the patient and gave them 
something for the nausea and vomiting. They were 
not familiar with the device. The patient said he 
asked them "to cut him up and take the device" out, 
but they declined. The patient stated that was their 
health and they were frustrated that things were 
not going right. They would be following up with a 
gi doctor from now on and would no longer see 
their other hcp. They confirmed they had been sick 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G93 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

for 6 weeks. Follow up from the patient on (b)(6) 
2017 reported that the patient talked to their hcp 
about the device not working due to their vagus 
nerve being clipped in a previous surgery and the 
hcp told them that was not correct. No further 
complications were reported/anticipated. 
Manufacturer narrative: if information is provided 
in the future, a supplemental report will be issued. 
Manufacturer narrative: there are no product 
problems related to the event. Adverse events still 
apply. If information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: a good faith effort will be made to obtain 
the applicable information relevant to the report. If 
information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: patient code (b)(4) is no longer applicable 
to this event. If information is provided in the 
future, a supplemental report will be issued. 

2017/04/08  Death CYBERONICS, 
INC. 

2017/05/12  PULSE GEN 
MODEL 106 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported by the medical examiner's office 
that this patient had passed away. The cause of 
death was unknown. The suspect product was 
received. No further relevant information has been 
received to date. Product analysis has not been 
completed on the suspect device, to date.product 
analysis was completed on the generator. The 
generator was monitored in simulated body 
temperature for 24 hours and provided the 
intended output current for the majority of this 
time. The device performed according to functional 
specifications with no anomalies found. Product 
analysis was completed on the lead. The majority of 
the lead was returned. The electrode assembly and 
a portion of the lead was not received. Setscrew 
marks were visible on the lead pin, indicating that, 
at one point in time, there was good mechanical 
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and electrical connection between the lead and 
generator. The condition of the returned lead 
portion was consistent with typical explant 
conditions. No anomalies or discontinuities were 
noted. It was reported by the medical examiner's 
office that per the physician, the most likely cause 
of death was sudden death due to epilepsy. The 
physician also indicated that the vagal nerve 
stimulator was working fine. No further relevant 
information has been received to date. 

2017/04/02  Malfunction CYBERONICS, 
INC. 

2017/05/10  PULSE GEN 
MODEL 103 

High 
impedance 

It was reported that high impedance was observed 
for the patient's generator. Per chest x-ray report 
for patient, the vagal nerve stimulator is overlying 
the left chest. No other relevant information was 
provided. No known surgical interventions have 
occurred to date to replace the lead.patient 
underwent generator replacement and the high 
impedance resolved. The lead was not replaced. 
The explanted generator has not been received to 
date. The surgeon reported that the lead pin 
insertion was not loose or incomplete. The lead was 
assessed partially during surgery and no fractures 
were visualized. 

2016/03/28  Injury CYBERONICS, 
INC. 

2017/05/04  PULSE GEN 
MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An article titled "use of social media to assess the 
effectiveness of vagal nerve stimulation in Dravet 
syndrome: a caregiver's perspective" was received 
regarding patients with Dravet syndrome that had 
VNS devices implanted. The researcher used social 
media to distribute a survey to parents and 
caregivers of patient's with Dravet syndrome. The 
average age of the patients was 12.1 years old. The 
article stated that 2 of the 49 patients experienced 
infections associated with their VNS device. No 
further information regarding the , and the author 
refused to provide anything further information as 
well. There was also a report of increased seizures 
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in the article, which is reported in mfr. Report 
#1644487-2017-03717. 

2016/03/28  Malfunction CYBERONICS, 
INC. 

2017/05/04  PULSE GEN 
MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An article titled "use of social media to assess the 
effectiveness of vagal nerve stimulation in Dravet 
syndrome: a caregiver's perspective"was received 
regarding patients with Dravet syndrome that had 
VNS devices implanted. The researcher used social 
media to distribute a survey to parents and 
caregivers of patient's with Dravet syndrome. The 
average age of the patients was 12.1 years old. The 
article stated that 12 of the 49 patients had either 
no change in seizures or an increase in seizure 
frequency with VNS. However, many of the 
patient's anti-epileptic medications were decreased 
while they were on VNS therapy. The author 
refused to provide any further information 
regarding the increased seizures. There was also a 
report of infections in the article, which is reported 
in mfr. Report # 1644487-2017-03718. 

2016/01/26  Malfunction CYBERONICS 
- HOUSTON 

2017/04/15  LEAD MODEL 
302 

Mechanical 
Problem 

It was reported that during generator replacement 
surgery in (b)(6) 2016, the surgeon observed an 
abraded opening on the outer silicone tubing. The 
inner tubing was noted to be still intact initially and 
pre-operative system diagnostic results showed 
lead impedance within normal limits . It was noted 
that the patients lead had been placed on the right 
vagus nerve at the previous lead replacement 
surgery due to scarring on the left vagus nerve. The 
physician elected to replace the lead 
prophylactically during the procedure and 
implanted the replacement lead on the right vagus 
nerve. The explanting facility discarded the 
explanted device; therefore, no analysis can be 
performed. Additional information was received 
from the caregiver that during the past lead 
revision surgery in (b)(6) 2016, the lining around the 
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wire came off, frayed and was stuck in patient's 
chest, which required a 6 hour surgery. Per mother, 
the surgeon stated that he had never seen this 
happen before with VNS. Upon investigation, the 
operative time was 3.77 hours with the incision 
starting on 11:47 and closing 15:33. Operative 
notes were provided, which indicated that the 
surgeon found the lead to be degraded. Per notes, 
finding of degraded leads required replacement of 
the entire device rather than simple replacement of 
the left-sided battery. The leads coming from the 
right side, traversing the clavicle, were found and 
these plunged through the muscle where they 
traveled to the implantable pulse generator which 
was under the muscle in the axilla. When these 
were found, the exposed leads appeared to be 
intact. The generator was disconnected from the 
leads. Surgeon then pulled the disconnected lead 
toward the medial incision and, at this point, saw 
that the portion of the lead that had been under 
the muscle was frayed and bare wires were 
exposed. Surgeon cut the excess lead out, irrigated 
the wounds copiously with bacitracin-containing 
solution, and closed the subcutaneous tissue with. 
The surgeon was able to see the vagal nerve 
stimulator leads around the vagal nerve which was 
encased in abundant scar tissue. A new lead was 
then implanted. 

2017/03/23  Malfunction CYBERONICS, 
INC. 

2017/04/13  PULSE GEN 
MODEL 106 

High 
impedance 

It was reported that high impedance was observed 
at the first dosing appointment after VNS implant. 
Due to the proximity of the event to the date of 
initial implant it was unclear if there was a lead 
fracture or if the lead pin had slipped out of the 
generator cavity. Operative notes were later 
received which stated that during the surgery the 
impedance was initially found to be high however 
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the electrodes were repositioned after the vagus 
nerve and the device was interrogated again 
showing good impedance. No surgical interventions 
are known to have occurred to date.it was reported 
that the patient had undergone surgery where the 
connection between the lead and generator was 
tightened. The high impedance then resolved and 
the existing lead and generator remained 
implanted.it was reported that when the high 
impedance was first observed the patient coughed 
when the VNS was programmed and then cleared 
his throat with stimulation. 

2017/03/15  Injury CYBERONICS, 
INC. 

2017/04/07  PULSE GEN 
MODEL 106 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that a patient experienced two 
episodes of asystole during implant surgery. The 
patient first experienced asystole when her VNS 
was programmed to the settings of her previous 
device with additional autostimulation settings. The 
physician removed the wand from the device and 
waited to see if that would resolve the patient's 
asystole. The patient experienced a second 
asystolic event when normal mode stimulation 
occurred after one cycle of her programmed off 
time had elapsed. To stop the asystole from 
reoccurring, the physician removed the lead pin 
from the generator. The generator was removed 
from the generator pocket and all of the output 
currents were programmed off. The patient's 
normal mode output current was then titrated up in 
increments of 0.50ma until the device was 
programmed to 1.25ma. Autostimulation was left 
programmed off. All of the patient's output 
currents were programmed off after surgery. No 
additional relevant information has been provided 
to date.programming history was reviewed from 
the date that the asystole occurred and revealed 
that diagnostics were within the normal limits 
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during surgery. The surgeon reported that the 
patient did not have a prior or family history of 
cardiac events. The surgeon's office reported that 
the asystole event occurred while performing 
system diagnostics. The patient was reportedly 
under deep anesthesia via endotracheal tube. The 
surgery, which took approximately 2 hours, was 
reported to continue after the asystole occurred. 
The patient reportedly had an abnormal vagal 
anatomy, which was identified during surgery. 
Implant of the lead required an extensive dissection 
of the vagus nerve by an ENT. The VNS was 
functioning correctly during surgery, according to 
the surgeon's office. The device was programmed 
off after the asystole occurred, and the patient was 
admitted to the hospital for 1 day after surgery. 
The surgeon did not believe that asystole was 
caused by VNS therapy stimulation; however, the 
arrhythmia has not recurred since the device was 
programmed off during surgery. No additional 
relevant information has been provided to date. 

2017/02/25  Death CYBERONICS, 
INC. 

2017/03/24  PULSE GEN 
MODEL 102 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Information was received from a medical examiner 
indicating that the patient had passed away. The 
medical examiner stated that the cause of the 
patient's death was still pending as testing was still 
being performed. The medical examiner explained 
that she did not have any reason to think the 
patient's death was related to VNS but the results 
were still pending. She clarified that the patient was 
found on deceased on the bathroom floor with no 
previous indication that the patient was not feeling 
well the evening prior. The patient's obituary was 
found and indicated that the patient passed away 
due to natural caused. An internal SUDEP 
evaluation was performed by the manufacturer 
which determined the death to be probable SUDEP. 
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No additional relevant information has been 
received to date. The patient's explanted generator 
has been received and is undergoing product 
analysis.analysis on the generator was approved. 
Analysis found that the eri flag was set. The low 
battery condition (partially depleted) was the result 
of normal, expected battery depletion based on the 
battery life calculation, the electrical test results 
and the bench evaluation. The device output signal 
was monitored for more than 24-hrs, while the 
generator was placed in a simulated body 
temperature environment. Results showed no signs 
of variation in the pulse generators output signal 
and demonstrated that the device provided the 
expected level of output current for the entire 
monitoring period. The pulse generator diagnostics 
were as expected for the programmed parameters. 
The device performed according to functional 
specifications. Analysis concluded proper 
functionality of the pulse generator and that no 
abnormal performance or any other type of adverse 
condition was found. Analysis on the lead was also 
approved. Note that the majority of the lead 
assembly (body) including the electrodes was not 
returned for analysis; therefore a complete 
evaluation could not be performed on the entire 
lead product. The condition of the returned lead 
portion was consistent with conditions that 
typically exist following an explant procedure. No 
obvious anomalies were noted. The setscrew marks 
found on the lead connector pin provided evidence 
that, at one point in time, a good mechanical and 
electrical connection was present. Continuity 
checks of the returned lead portion were 
performed, and no discontinuities were identified. 
There was no evidence to suggest an anomaly with 
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the returned portion of the device. The autopsy 
report was requested but has not been received to 
date.the autopsy report stated that the cause of 
death was sudden unexpected death in epilepsy 
(SUDEP), and the manner of death was natural. The 
patient was found in her home in the bathroom by 
a family member. The patient's last recorded 
seizure was in (b)(6) 2016, and she was on 
lamotrigine and depakote. There were no other 
medical problems and no recent complaints. The 
autopsy found the following relevant items: long 
clinical history of epilepsy, status post right 
temporal lobectomy, left vagus nerve stimulator, 
found down in the bathroom, acute hemorrhage in 
right sternocleidomastoid muscle, deep scalp 
contusion on the left temporoparietal scalp, 
contusions in bilateral anterior tibia, left thing, and 
left knee, and perimortem focal aspiration 
pneumonitis; hyperostosis frontalis, caffeine 
present in postmortem blood; lamotrigine in 
postmortem blood. 

2014/10/15  Death CYBERONICS 
- HOUSTON 

2017/03/21  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that a patient had passed away due 
to vomiting and suffering from aspiration. The 
patient suffered a severe drug-resistant epileptic 
encephalopathy. Additional information was 
received from the patient's physician indicating that 
the death was not related to VNS, that the patient 
had responded to VNS therapy and experienced a 
reduction in seizures as a result, and the patient 
was receiving VNS therapy at the time of the death. 
The patient's device was not explanted and no 
autopsy was performed. The patient did not have a 
history of drug or alcohol abuse and had no history 
of cardiac or respiratory problems. Information was 
later received via an article entitled "adverse effects 
and surgical complications in pediatric patients 
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undergoing vagal nerve stimulation for drug-
resistant epilepsy" where the physician indicated 
that the patient had passed away due to SUDEP. 
Manufacturer narrative: device evaluated by 
manufacturer, additional information: device 
evaluation is not required because there is no 
suspected relationship of the death to the VNS 
device. 

2017/01/01  Death CYBERONICS, 
INC. 

2017/03/10  PULSE GEN 
MODEL 103 

Insufficient 
Information 

An article entitled "adverse effects and surgical 
complications in pediatric patients undergoing vagal 
nerve stimulation for drug-resistant epilepsy" was 
provided and reviewed for potential adverse events 
and product malfunctions. The article stated that 
three patients died of different causes during the 
study. One patient passed away due to sudden 
unexpected death in epileptic patients (SUDEP), 
one patient passed due to a prolonged and 
intractable status epilepticus, and 1 patient died of 
systemic complications due to an underlying 
syndrome. Attempts to obtain additional relevant 
information and to determine the applicable 
patients and products have been unsuccessful to 
date. The article also noted multiple events of lead 
fractures and respective increases in seizures, 
captured in mfr. Report # 1644487-2017-03357 as 
well as an event of tissue damage captured in mfr. 
Report # 1644487-2017-03358.the physician who 
contributed to the article indicated that he did not 
believe any of the deaths reported in the article 
were related to VNS therapy. During investigation, 
clarifying patient and product information was 
provided for the reported deaths in the article. The 
patient who had passed away due to SUDEP was 
reported in mfr. Report #1644487-2017-03437. 
The patient who passed away due to status 
epilipticus will not be reported because the VNS 
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device was confirmed by the medical professional 
to not be a contributory cause to the patient's 
death. This report will now capture the patient who 
passed away due to the underlying comorbidity 
that was confirmed to be not related to VNS. A 
review of the device history record for the patient's 
implanted generator confirmed it had passed all 
quality inspections prior to release for distribution. 

2017/01/01  Malfunction CYBERONICS, 
INC. 

2017/03/10  LEAD MODEL 
UNKNOWN 

Fracture An article entitled "adverse effects and surgical 
complications in pediatric patients undergoing vagal 
nerve stimulation for drug-resistant epilepsy" was 
provided and reviewed for potential adverse events 
and product malfunctions. The article stated that 4 
patients had had their VNS leads rupture (lead 
fractures) due to either falls or direct hits. The 4 
patients who experienced the lead fractures also 
experienced increases in their seizure rate. The high 
impedance had occurred for each patient after over 
5 years of having the device implanted. Attempts to 
obtain additional relevant information and to 
determine the applicable patients and products 
have been unsuccessful to date. The article also 
mentioned three patients passing away which is 
captured in mfr. Report # 1644487-2017-03356 
and one patient experiencing tissue damage 
associated with surgery in mfr. Report # 1644487-
2017-03358.additional information was received 
from the physician indicating that all of the lead 
fractures were caused by either patient trauma (i.e. 
The patient falling) or by a direct hit. Additional 
information was later received providing product 
and patient clarifying information for three of the 
four lead fractures reported in the article. One of 
the lead fractures was reported in mfr. Report# 
1644487-2011-02843 and one was reported in 
mfr. Report# 1644487-2014-01754. The third lead 
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failure was not reported as clarifying information 
was provided indicating that it had been caused by 
the physician striking the lead with a scalpel. This 
report will now provide information for the fourth 
lead failure that was reportedly due to patient 
trauma. No known product clarifying information 
has been provided to date. 

2017/01/01  Injury CYBERONICS, 
INC. 

2017/03/10  LEAD MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An article entitled "adverse effects and surgical 
complications in pediatric patients undergoing vagal 
nerve stimulation for drug-resistant epilepsy" was 
provided and reviewed for potential adverse events 
and product malfunctions. The article indicated that 
one patient experienced a thoracic duct lesion 
during VNS implant surgery. The patient's lesion 
required surgical closure of the duct to resolve the 
issue. Attempts to obtain additional relevant 
information and to determine the applicable 
patients and products have been unsuccessful to 
date. The article also mentioned three patients 
passing away which is captured in mfr. Report # 
1644487-2017-03356 as well as 4 events of lead 
fractures caused by falling or direct hits captured in 
mfr. Report # 1644487-2017-03357.through 
follow-up with the physician who published the 
article, additional information was provided for the 
related lesions and scarring. Per the physician, the 
events were not related to VNS, but were just 
known complications potentially related to any 
surgery. No further relevant information has been 
provided to date. 

2006/01/01  Injury CYBERONICS, 
INC. 

2017/03/07  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An article entitled "vagal nerve stimulation for 
drug-resistant epilepsy: adverse events and 
outcomes in a series of patients" was provided to 
the manufacturer and reviewed for adverse events. 
A report of a patient experiencing sleep-snoring 
was reported in the article and the patient 
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reportedly had the VNS device removed as a result. 
Follow-up was performed with one of the 
contributing authors to identify the suspect device. 
A review of the manufacturing records for the 
patient's implanted generator confirmed that it was 
manufactured to all specifications and had passed 
all quality inspections prior to release for 
distribution.additional information was provided 
indicating that the patient's sleep snoring issues 
were believed to be related to stimulation by the 
neurologist. The neurologist switched off the 
patient's device and then removed it due to the 
reported sleep snoring issues.additional information 
was received that indicates that the patient details 
reported were incorrect and that the patient is 
unknown. 

2016/12/27  Injury CYBERONICS 
- HOUSTON 

2017/03/03  PULSE GEN 
MODEL 103 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported to a company representative that a 
VNS patient was experiencing painful stimulation 
with the device. Clinic notes were received from a 
visit on (b)(6) 2017. The notes described that the 
patient was experiencing irritation with vagus nerve 
stimulation cycles. The battery was reported to be 
at full capacity and there was no weak impedance. 
During the clinic visit on (b)(6) 2017, it was decided 
to tape the magnet in place to stop stimulation and 
assess if the painful stimulation resolves. The 
patient also wanted to continue referral for surgery 
in the meantime. The provider stated that they had 
wrapped the magnet in place themselves during the 
visit. Follow-up from the physician provided that 
the painful stimulation did not resolve after the 
magnet had been taped in place. The patient was 
scheduled for surgical consult, but no known 
surgery has occurred to-date. Additional relevant 
information has not been received to-date. 
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2017/02/08  Malfunction CYBERONICS, 
INC. 

2017/02/24  LEAD MODEL 
304 

Corroded ; 
Fracture; 
Fluid Leak 

A call was received from a physician indicating that 
high impedance was seen with the patient's device. 
The patient's device was then programmed off. 
There was no reported trauma or manipulation that 
is believed to have caused the high impedance. No 
x-rays were taken at this time and no surgical 
intervention has occurred to date. A decoder 
revealed that no high impedance had been seen as 
of (b)(6) 2016. No other relevant information has 
been received to date.it was reported that the 
patient was underwent lead and generator 
replacement surgery. The surgeon found that the 
lead appeared intact and the old electrodes 
appeared to be in full contact with the nerve 
however it was the surgeon's opinion that the 
strain relief of the previous lead was not adequate. 
However the placement of the previous lead has 
not been evaluated by the manufacturer therefore 
its unclear if the strain relief was placed per 
labeling. The surgeon also noted that there was 
fibrosis adhering the lead electrodes to the vagus 
nerve and the jugular vein. The surgeon did not 
want to disturb the scar tissue so the lead was 
clipped at the electrodes and the new electrodes 
were implanted above the old electrodes. The 
explanted lead and generator have not been 
received to date.the explanted lead and generator 
were received. Analysis was completed for the 
generator and found that the device met functional 
specification. During test various electrical loads 
were attached to the generator and the results of 
subsequent diagnostic tests were as 
expected.analysis was completed on the lead. It 
was noted that the lead was received in one 
portion however the segment containing the 
electrodes and tie downs was not returned. 
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Setscrew marks were observed on the leads 
connector pin; indicating that there was proper 
contact between the lead and generator at one 
point in time. Fractures were identified in the 
quadfilar coil in two parts of the lead. Scanning 
electron microscopy was used to evaluate the lead 
fracture and observed signs of pitting which 
indicates that stimulation was being provided after 
the fracture occurred. Abrading openings were also 
identified in the outer tubing and bodily fluid was 
found inside the outer tubing in various locations. 
Manufacturer narrative: "the explanted lead and 
generator were received." this information was 
inadvertently left off on mfg. Report #1. Corrected 
data: device available for evaluation; this 
information was inadvertently left off on mfg. 
Report #2. Corrected data. Device evaluated by 
mfr; this information was inadvertently left off on 
mfg. Report #1. Corrected data: (b)(4). 

2016/11/18  Death CYBERONICS 2017/02/07  GENERATOR 
MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An article entitled "vagus nerve stimulation removal 
or replacement involving the lead and the 
electrode: surgical technique, institutional 
experience and outcome" was sent to the 
manufacturer and reviewed. During review of the 
article, multiple reportable events were identified. 
One patient had reportedly passed away due to 
probable SUDEP. No further relevant information 
has been received to date. The article also contains 
references to reportable malfunctions and serious 
adverse events captured in the following mfr. 
Report numbers: 1644487-2017-03152 (lead 
failures) and 1644487-2017-03153 (generator 
malfunction). 

2016/11/18  Malfunction CYBERONICS 
- HOUSTON 

2017/02/07  GENERATOR 
MODEL 
UNKNOWN 

Insufficient 
Information 

An article entitled "vagus nerve stimulation removal 
or replacement involving the lead and the 
electrode: surgical technique, institutional 
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experience and outcome" was sent to the 
manufacturer and reviewed. During review of the 
article, multiple reportable events were identified. 
The article stated that 1 patient had an unspecified 
generator malfunction which caused the patient to 
have a full replacement. No additional information 
was provided. The article also contained reports of 
lead malfunctions and a patient death due to 
SUDEP that had not previously been captured. The 
lead failures were reported under mfr. Report 
1644487-2017-03152 and the patient's death due 
to SUDEP was captured in mfr. Report 1644487-
2017-03151. 

2016/11/18  Malfunction CYBERONICS 
- HOUSTON 

2017/02/07  LEAD MODEL 
UNKNOWN 

Fluid Leak; 
High 
impedance; 
Fracture 

An article entitled "vagus nerve stimulation removal 
or replacement involving the lead and the 
electrode: surgical technique, institutional 
experience and outcome" was sent to the 
manufacturer and reviewed. During review of the 
article, multiple reportable events were identified. 
The article stated that 6 patients had replacement 
surgeries due to broken wires (lead fractures), and 5 
patients had lead surgery due to degradation of the 
silicone tubing causing high impedance. Of these 
events, 3 lead fractures and 2 cases of tubing 
degradation were unable to be identified as 
previously reported. The patients who had high 
impedance and lead fractures also reportedly had 
an increase in seizures due to the device issue. One 
of the patients who had a lead replacement surgery 
due to a lead fracture had the replacement lead 
implanted on the right vagus nerve. This, caused 
the patient pain and the device had to be removed 
as a result. The article also contains references to 
other reportable events for generators which is 
captured in mfr report number . Additionally, the 
article stated that a patient had passed away due to 
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SUDEP which is captured in mfr. Report 1644487-
2017-03151. One unknown generator malfunction 
is reported in mfr. Report 1644487-2017-03153. 

2016/12/28  Malfunction CYBERONICS, 
INC. 

2017/01/27  LEAD MODEL 
302 

Fracture It was reported by the physician's assistant that the 
patient was seen for a visit, the VNS was tested, 
and high impedance was observed. The patient was 
referred for x-rays and for replacement and also 
had her device programmed off due to the high 
impedance observed. The x-ray assessment from 
the physician's office stated findings suspicious for 
disruption of the medial vagal nerve stimulator lead 
at the level of the posterior first rib. The x-rays 
were later received by the manufacturer where it 
was also believed that a fracture in the lead had 
occurred at the location of the patient's 1st rib. No 
known surgical interventions have occurred to 
date.it was later reported the patient underwent 
lead revision surgery. It was noted the explanted 
lead was discarded and would not be returned to 
the manufacturer for analysis. 

2016/12/14  Malfunction CYBERONICS, 
INC. 

2017/01/10  LEAD MODEL 
304 

Fracture It was reported that high lead impedance was 
registered on the patients VNS system. Information 
from the treating physician showed that the VNS 
system was assessed to not be functioning, and 
that he suspected a possible lead break when the 
system was interrogated. Surgery to address the 
high impedance has not occurred to date. No 
additional pertinent information has been received 
to date.it was reported that the patients mother 
voiced concern that the patients neck 
hyperextends during seizures, and that more 
tension relief was desired for the next implanted 
lead. The full VNS replacement surgery was 
completed. The explanted devices were stated to 
be in the hospitals risk management department. 
They have not been returned to the manufacturer 
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to date. A user facility medwatch report was 
received by the manufacturer. The report indicated 
that the patient came to outpatient surgery for a 
vagal nerve stimulator removal and replacement. 
[the] family stated [the] battery was not working 
and [the] leads were coming out. attempts to clarify 
the information received have been unsuccessful to 
date. No additional pertinent information has been 
received to date.follow up with the office of the 
treating neurologist showed that in the (b)(6) 2016 
appointment, the patients VNS system wouldnt 
interrogate. this was clarified to mean that 
personnel could not retrieve the patients VNS 
settings after a displayed warning message. 
Although the specific message was not recollected, 
personnel concluded that it represented an issue 
with the VNS lead. The message was also 
duplicated on a company representatives system, 
which was the same occurrence that stemmed the 
initial report. Communications with the user facility 
showed that the information they knew about the 
event was limited to that already known by the 
manufacturer. An associated patient adverse event 
was explicitly denied. No additional pertinent 
information has been received to date. 
Manufacturer narrative: (b)(4). 

2016/09/25  Injury CYBERONICS 2016/12/22  PULSE GEN 
MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An article entitled "an interictal EEG can predict the 
outcome of vagus nerve stimulation therapy for 
children with intractable epilepsy" was received and 
reported that two patients experienced wound 
infections after implant surgery and had their 
devices removed early as a result. The article also 
mentioned that 6 patients had voice hoarseness 
and one patient had a cough, but there was no 
indication of these events being related to serious 
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injuries. No further information was provided for 
the reported infections. 

2016/07/26  Injury CYBERONICS 2016/12/21  PULSE GEN 
MODEL 
UNKNOWN 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An article titled "resultados de la estimulación del 
nervio vago en pacientes con epilepsia 
farmacorresistente en un centro de referencia 
nacional de epilepsia" (results of vagal nerve 
stimulation in patients with drug-resistant epilepsy 
at a national referral center for epilepsy) was 
provided and had adverse events reported. One 
event of intra-operative asystole was reported and 
3 patients reportedly experienced vocal cord 
paresis due to VNS stimulation. The article also 
noted that one patient had high impedance and 
fibrosis at the lead site, which has previously been 
reported under mfr report # 1644487-2013-
03119. Attempts to obtain additional information 
have been made with no additional information 
received to date. 

2015/01/01  Injury CYBERONICS, 
INC. 

2016/12/16  PULSE GEN 
MODEL 103 

 
An article titled the role of laryngeal 
electromyography in vagus nerve stimulation-
related vocal fold dysmotility" was published in 
2016. All participants in the study had been 
implanted with a VNS device for 2-5 years and 
reported experiencing mild to severe hoarseness. 
During the study the patient's throat muscles were 
evaluated during stimulation off times and on times 
using electromyography and endoscopy. The article 
reported that during the study it was determined 
that 2 of the patients were suffering from vocal 
cord palsy. No additional relevant information has 
been received to date. This report captures patient 
#1 who had experienced vocal cord paresis with 
and without VNS stimulation. It was noted that 
during VNS stimulation off times the patient's 
muscles exhibited tonic spastic activity during 
breathing with reduced phasic modulation during 
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phonation. These symptoms were not modified 
during VNS stimulation on times. Manufacturer 
report # 1644487-2016-02881 captures patient #2 
who had experienced vocal cord paresis without 
VNS stimulation however experienced forced 
adduction during VNS stimulation. 

2015/01/01  Injury CYBERONICS, 
INC. 

2016/12/16  PULSE GEN 
MODEL 103 

 
An article titled the role of laryngeal 
electromyography in vagus nerve stimulation-
related vocal fold dysmotility" was published in 
2016. All participants in the study had been 
implanted with a VNS device for 2-5 years and 
reported experiencing mild to severe hoarseness. 
During the study the patient's throat muscles were 
evaluated during stimulation off times and on times 
using electromyography and endoscopy. The article 
reported that during the study it was determined 
that 2 of the patients were suffering from vocal 
cord palsy. No additional relevant information has 
been received to date. Manufacturer report # 
1644487-2016-02880 captures patient #1 who 
had experienced vocal cord paresis with and 
without VNS stimulation. This report captures 
patient #2 who had experienced vocal cord paresis 
without VNS stimulation however experienced 
forced adduction during VNS stimulation. It was 
noted that during VNS stimulation off times the 
patient's muscles exhibited tonic spastic activity 
during breathing with reduced phasic modulation 
during phonation. These symptoms were not 
modified during VNS stimulation on times. When 
VNS stimulation was occurring the patient was 
experiencing forced adduction. Following the 
forced adduction the patient experienced muscle 
spasms in the thyroarytenoid and cricothyroid 
muscles for about 5 seconds following VNS 
stimulation. 
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2015/12/07  Injury CYBERONICS, 
INC. 

2016/12/15  PULSE GEN 
MODEL 103 

 
Clinic notes were received for patients VNS 
removal surgery referral. Per notes dated (b)(6) 
2016, patient has had some side effects of the 
vagal nerve stimulator such as vocal cord paralysis 
with stimulation and some gi distress since the 
implant. The family just feels that it is not working 
well and also that patient still has significant 
discomfort from the stimulator due to presence of 
device even when the device is disabled. Patient 
saw a external provider for the vocal cord paralysis 
and so the neurologist has no information on that 
other than what was reported in the notes. Patient 
was last seen on (b)(6) 2016. The VNS device was 
not disabled at that time and will be disabled on the 
date of surgery. Device diagnostics were okay. No 
known surgical interventions have occurred to 
date.patient underwent explant surgery. The 
devices were discarded. Manufacturer narrative: 
(b)(4). 

2016/09/19  Injury CYBERONICS, 
INC. 

2016/11/25  LEAD MODEL 
303 

 
It was reported that VNS patient implanted with 
VNS system and still having dysphagia and 
dysphonia after 6 weeks from the implant. The 
physician knows that these adverse events are 
expected in the first weeks. The reported issues 
occurred with the stimulation on and also when the 
stimulation is off. The therapy was switched off on 
(b)(6) 2016. Follow up indicated that the dysphonia 
and dysphagia were observed since the VNS 
implantation. It is likely that manipulation of the 
vagal nerve occurred during the surgery. No history 
of the reported dysphonia and dysphagia prior the 
implant of the VNS system. It was also confirmed 
through the implant card that the VNS system 
works fine after the implant (1242 ohms).it was 
reported that VNS patient implanted with VNS 
system and still having dysphagia and dysphonia 
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after 6 weeks from the implant. The physician 
knows that these adverse events are expected in 
the first weeks. The reported issues occurred with 
the stimulation on and also when the stimulation is 
off. The therapy was switched off on (b)(6) 2016 
due to the reported issues. Follow up indicated that 
the dysphonia and dysphagia were observed since 
the VNS implantation. It is likely that manipulation 
of the vagal nerve occurred during the surgery. No 
history of the reported dysphonia and dysphagia 
prior the implant of the VNS system. It was also 
confirmed through the implant card that the VNS 
system works fine after the implant (1242 ohms). 
No additional relevant information has been 
received to date. Manufacturer narrative: (b)(4). 
Manufacturer narrative: (b)(4). Outcomes attributed 
to adverse event ; corrected data: the previously 
submitted mdr inadvertently provided an incorrect 
event outcome. Description of event; corrected 
data: the previously submitted mdr inadvertently 
provided an incorrect event description. Brand 
name; corrected data: the previously submitted mdr 
inadvertently provided the wrong suspect device 
for the event. Type of device, name; corrected data: 
the previously submitted mdr inadvertently 
provided the wrong suspect device for the event. 
Model #, serial #, lot#, expiration date; corrected 
data: the previously submitted mdr inadvertently 
provided the wrong suspect device for the event. 
Device manufacture date; corrected data: the 
previously submitted mdr inadvertently provided 
the wrong suspect device for the event. 

2016/10/19  Injury CYBERONICS, 
INC. 

2016/11/11  PULSE GEN 
MODEL 103 

 
A call was received from a physician stating that a 
patient was reporting that their lead neck site was 
"heating up" and the VNS was causing pain at the 
chest wall. The patient was also experiencing jaw 
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pain which stimulation, and her heart slowed down 
when the VNS was stimulating. The patient stated 
that she was supposed to receive stimulation every 
5 minutes but she was feeling the device go off 
every 30 seconds. A review of the available 
programming history showed that the patient's 
settings from (b)(6) 2012 had a 5 minute off time. 
The physician was told to use a magnet to inhibit 
stimulation for the patient. No further relevant 
information has been received to date.a patient 
alleged that VNS almost killed her, stating that it 
electrocuted her vagus nerve and the connected 
organs. The patient believed that her VNS 
malfunctioned and contributed to years of pain and 
damage, leading her to have the device explanted 1 
month prior to her report; however, no device 
malfunction has been identified to date. A review 
of programming history for the patient's device 
available from the date of implant through the next 
2.5 years indicated that the device functioned 
properly throughout the available history. The 
programming history indicated that the device was 
programmed off in march 2015. A physician who 
followed the patient in 2016 indicated that the 
device was programmed on in february, and 
programmed off again in october. The physician 
could not assess the cause of the patient's reported 
adverse events since the physician had only seen 
her twice in his clinic. No additional relevant 
information has been received to date. 
Manufacturer narrative: (b)(4).  

Malfunction MEDTRONIC 
MED REL 
MEDTRONIC 
PUERTO RICO 

2016/11/07  ENTERRA Inappropriat
e Shock; 
Device 
Operates 
Differently 

Information received from the healthcare 
professional (hcp) via a representative reported the 
patient had experienced a return of symptoms and 
had lost approximately 30 pounds. The settings 
were increased a couple of weeks ago and the 
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Than 
Expected; 
Therapy 
Delivered to 
Incorrect 
Body Area 

patient was seen on the day of report, but had lost 
4 pounds since the last visit. The patient was 
experiencing a shocking/pain sensation in certain 
positions (twisting or turning). The hcp was going to 
bring the patient back in the next week or two. 
There were no known 
environmental/external/patient factors that may 
have led or contributed to the issue. It was 
unknown if any diagnostics or troubleshooting had 
been performed. No surgical intervention had been 
done or planned but an endoscopy was recently 
performed. It was indicated the issue was not 
resolved at the time of report but the patient status 
was alive, no injury. Information received four days 
later via the hcp reported the patient began 
experiencing the previously reported symptoms the 
last few months. Diagnostics and troubleshooting 
involved interrogating the stimulation [illegible], 
which revealed an impedance of 511. The settings 
were reported to be set as: current at 5.0, voltage 
at 4.5, pulse width at 330, rate at 16, and on every 
1 second while being off every 2 seconds. It was 
indicated the stimulator was increased to a current 
of 10, voltage of 5.1, rate of 28 while being on 
every 2 seconds and off every 3 seconds. The 
patient was better but there was a new complaint 
of pain over the stimulator. It was noted the 
patient's return of symptoms, weight loss and 
shocking/pain sensation was not completely 
resolved. The patient's indication for use was bowel 
dysfunction/sacral nerve stimulation.additional 
information reported that patient was felt 
stimulation in their arm and the physician believed 
there was a mental component to that. The 
physician was going to refer patient to another 
doctor. The patient also stated that she had a 
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hernia at one point and they damaged her vague 
nerve. Manufacturer narrative: corrected 
information: sex, date of birth. If information is 
provided in the future, a supplemental report will 
be issued. Manufacturer narrative: a good faith 
effort will be made to obtain the applicable 
information relevant to the report. If information is 
provided in the future, a supplemental report will 
be issued. Manufacturer narrative: information 
references the main component of the system and 
other applicable components are: product id: 
435135, serial# (b)(4), implanted: (b)(6) 2011, 
product type: lead. Product id: 435135, serial# 
(b)(4), implanted: (b)(6) 2011, product type: lead. A 
good faith effort will be made to obtain the 
applicable information relevant to the report. If 
information is provided in the future, a 
supplemental report will be issued. 

2016/08/16  Malfunction CYBERONICS, 
INC. 

2016/11/04  LEAD MODEL 
302 

High 
impedance; 
Fluid Leak 

It was reported that the patient had a lead 
replacement surgery for high impedance. Additional 
information from a company representative was 
received. A lead fracture was not visualized during 
the surgery and incomplete pin insertion was ruled 
out as the cause of the high impedance. Attempts 
to retrieve the lead have been made, but the lead 
has not been received to date. Additional relevant 
information has not been received to date.the 
physician stated the date the high impedance was 
first discovered through interrogation of the device 
on (b)(4) 2016. The physician stated that falls due 
to seizures could have possibly contributed to the 
high impedance. The physician stated the 
impedance was ok when the current generator was 
placed. The physician did an assessment on patient 
x-rays. The assessment indicated a new 
configuration of the device in the upper left chest 
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since prior radiographs. Ap lateral, repeat lateral, 
and oblique view of the vagus nerve stimulator 
device was performed showing nothing definitive 
for a lead disruption. There was a questionable gap 
upper limb vagus nerve stimulator lead on the 
oblique view, but when viewed in multiple other 
projections, no lead disruption can be confirmed, 
particularly the lateral view. The leads that extend 
downward in the chest to the generator appear 
intact. There appears to be a portion of the lead 
behind the generator that could not be assessed. 
The chest radiograph is normal otherwise. No 
definite lead disruption was indicated to have been 
seen when considering findings on four radiographs 
the explanted generator was received on 
11/21/2016. Analysis is underway, but hasn't been 
completed to date. No additional relevant 
information has been received to date.a return 
product form was received for the lead. The lead 
was not returned, however in the form it listed the 
reason for the lead return as "leads had fluid in 
them". Additional information from a nurse 
practitioner with the physician's operative notes 
was received. She stated that the surgeon did see 
fluid in the old lead from the lead replacement. 
Information from a livanova therapeutic consultant 
indicated that the reason for the fluid leak was that 
during the explant procedure, the surgeon cut the 
lead. He stated this was a normal part of the 
procedure and the cut was not pre-existing. He said 
this was the reason for the earlier report from the 
nurse practitioner. While the company 
representative believed that the fluid in the lead 
came from the surgeon cutting the lead as part of 
the explant process, this could not be confirmed to 
be the only source of fluid entering the lead. A 
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device history review was performed and no 
unresolved non conformances were found. Analysis 
was performed on the returned generator. Review 
of the data downloaded shows an indication of 
increased impedance. On the implant date, the 
impedance was within normal limits at 2275 ohms. 
In (b)(6) 2016, the impedance was noted to be high 
at 11,405 ohms. On the date of explant, the 
impedance was noted twice; once at 4000 ohms, 
and another time at 17,985 ohms. The 4000 ohms 
was likely from a test with a test resistor, which 
indicates the generator was functioning properly. 
The 17,985 ohms was likely after the lead pin was 
re-inserted, which provides evidence that the lead 
is the cause of the high impedance. During analysis, 
interrogations and system diagnostics were 
performed and the device performed according to 
specification during testing with multiple 
resistances. The lead has not been received to date. 
The generator replacement, return, and analysis is 
captured in mfr. Report # 1644487-2016-02567 no 
additional relevant information has been received 
to date.additional information indicates the hospital 
does not know what happened to the lead as they 
could not find it. It is possible that the lead was 
returned but it has not been received to date. No 
additional relevant information has been received 
to date. Manufacturer narrative: describe event or 
problem, corrected data: the generator replacement 
and return is reported in mfr. Report # 1644487-
2016-02567. Previous supplemental mdr #1 
inadvertently did not add this information. Previous 
supplemental mdr #1 inadvertently stated that the 
lead was returned, however the generator was 
returned, not the lead. The generator return is 
captured in mfr. Report # 1644487-2016-02567. 
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Previous supplemental mdr #1 inadvertently stated 
that the lead was returned to the mfr, however the 
generator was returned, not the lead. The 
generator return is captured in mfr. Report # 
1644487-2016-02567. Previous supplemental mdr 
#1 inadvertently stated that the lead was returned 
to the mfr and was awaiting analysis, however the 
generator was returned, not the lead. The 
generator return is captured in mfr. Report # 
1644487-2016-02567. 

2012/10/12  Injury CYBERONICS, 
INC. 

2016/10/28  LEAD MODEL 
304 

 
It was initially reported that the patient had severe 
hoarseness since date of implant, and there was 
consideration at that time to refer the patient to 
ENT for botox injection in the vocal cord area due 
to possible laryngeal nerve damage. Upon follow-
up, it was reported that the patient saw the ENT on 
(b)(6) 2016. The ENT noted that the patient had an 
underlying sleep breathing disorder. The ENT 
discussed that the patient had left vocal paresis 
that was likely due to the vagal nerve stimulator 
implant. The ENT assessed that given that he is not 
having significant problems with his voice or 
airway, the ENT recommended observation. Per the 
reported diagnostics, the device is functioning 
properly. It was also noted that the patient recently 
had a tonsillectomy and adenoidectomy, in which 
the left vocal cord paralysis was initially noted. No 
additional relevant information has been received 
to date.it was reported that the patient's treating 
medical professional did not think the vocal cord 
paralysis was related to the VNS as the VNS 
surgery had occurred some time ago. No additional 
relevant information has been received, to date. No 
known surgical intervention has occurred to date. 
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2016/10/06  Injury CYBERONICS 2016/10/19  CYBERONICS 
 

Vagus nerve stimulator caused hoarseness of voice, 
bradycardia, hypotension, and vocal cord paralysis. 
(b)(6).  

Malfunction CYBERONICS, 
INC. 

2016/10/14  PULSE GEN 
MODEL 
UNKNOWN 

 
It was reported by a patient that he had 
experienced "irregular stimulation" and painful 
stimulation with his VNS device. The patient 
reported that the generator (unknown when 
implanted and reportedly explanted in (b)(6) 2016) 
caused him to have painful stimulation in the left 
neck and armpit, and the "irregular stimulation" to 
his vagus nerve caused his body to "forget how to 
breathe" while sleeping. The patient also reported 
that he had to then start using oxygen at night to 
make sure his body continues to breathe while he 
sleeps. Reportedly, the neurologist informed the 
patient that the irregular stimulation from the 
generator caused his nerve to become dependent 
on the stimulation to remember to breathe, so the 
neurologist continues to suggest that the patient be 
re-implanted with VNS. However, the patient 
refused to be re-implanted after the third generator 
was explanted. The patient kept the third generator 
after explant, and the lead was left implanted. The 
patient also reported that VNS did help reduce his 
seizures, but he has stress-induced grand mal 
seizures which were exacerbated by the painful 
stimulation and distress over having "defective VNS 
devices." he tried to hurt himself as well because of 
the painful stimulation and distress. No further 
relevant information has been received to date.the 
patient reported that his third generator 
malfunctioned and shocked his jaw and teeth to the 
point where he had to get dentures. He reported 
that he could not get the lead removed where he 
lived due to the damage on his nerve from 
stimulation. Neither of the patient's previous 
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surgeons were aware of a third generator being 
implanted. Attempts for further information were 
unsuccessful to date. 

2016/03/01  Malfunction LIVANOVA 
USA, INC. 

2016/10/14  LEAD MODEL 
302 

Fracture It was reported that a patient has high impedance 
on the VNS system. The output current was set to 
0ma. Information was received that following the 
generator disablement, the patient had increased 
seizures. Because the stimulation is good for this 
patient, the output current is set above 2 ma from 
(b)(6) 2016. In (b)(6) 2016 a surgery was performed 
to replace the lead. The explanting facility will not 
return explanted devices to the manufacturer for 
analysis, therefore, no analysis can be performed. 
The old lead was cut in order to be explanted from 
the vagus nerve. It was reported that blood was 
present on the lead surface and that the silica gel 
may be broken. Information was received indicating 
that the system diagnostic test results after the 
lead was replaced were ok . Review of 
manufacturing records confirmed all tests passed 
for the concerned lead prior to distribution.it was 
reported that along with the increase in seizure 
rate, the patient also experienced an increase in 
seizure severity.an article was received indicating 
that 10 patient's were found to have high 
impedance due to intrinsic lead damage. Two of 
these patients were able to be identified. Patient 10 
was identified as being captured in this report. 
Patient 8 was previously reported under mfr report 
#1644487-2016-02306 . Mfr report # 1644487-
2019-00466 captures the remaining unknown 
patients. It was reported that this report's patient 
experienced an increase in seizures after high 
impedance was found on her device. Pin reinsertion 
and generator diagnostics were performed during 
revision surgery to confirm complete pin insertion 
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and generator function. The high impedance was 
attributed to intrinsic lead damage. No further 
relevant information has been received to date. 
Manufacturer narrative: describe event or problem, 
corrected data: the fact that the patient 
experienced an increase in seizure severity along 
with an increase in seizure frequency was 
inadvertently not reported in supplemental report 
1. 

2016/09/12  Injury CYBERONICS, 
INC. 

2016/10/13  LEAD MODEL 
303 

 
It was reported on 09/20/2016 that the patient is 
experiencing a sore throat and has been choking on 
his food. Other side effects since his implantation 
surgery include his voice altering. When he drinks 
he feels like it is going down his left lung. On 
09/14/2016 he stated he got a fever of 103.9. He 
went to hospital, and found he had aspiration 
pneumonia and was dehydrated. No fever now. 
Was taught how to swallow to prevent aspiration 
but still doesn't help him. He states voice is still 
scratchy and vibrating. No redness or heat. Full 
neck swelling is better but incision swallow and 
lump is still there. He feels like someone is 
squeezing his esophagus. When trying to speak, he 
has to push really hard and use a lot of effort to get 
sound out. He feels like the lead is super tight. It 
was reported on 10/04/2016 that the patient 
cannot talk due to his VNS surgery. He said his 
voice is slightly better, best in morning and gets 
worse throughout the day. Has to push air very 
hard to get sounds out. He states that he feels that 
the wire is too tight. If turns head to right and can 
feel it pulling. Had swallow study - any liquid gets 
stuck in back of throat and has hard time getting 
down to stomach. He states sometimes it goes 
down in lungs and coughs it out. Immediately post 
op he says he was dehydrated because he couldn't 
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swallow. And he had aspiration pneumonia. He did 
state a x-ray was done by neurosurgeon who told 
him it was placed correctly. Patient thinks the 
surgery damaged one of the nerves coming off the 
vagus nerve. That he cut too far toward the front of 
the neck and nicked a nerve. Ent said that he has 
left vocal cord paralyzed and could take 6mo to 3 
years to recover, but may not improve. He also 
recommended that VNS be taken out. The VNS is 
currently not programmed on. No known surgical 
intervention has occurred to date.the patient's 
surgeon has not seen them since surgery therefore 
no further information is known about the adverse 
events. No additional relevant information has been 
obtained to date.it was reported that the patient 
had a few problems since implant. The patient 
reported that his leads were hurting and causing a 
shocking pain in the neck area. As a result of the 
shocking pain, he experienced headaches. He also 
described a soreness in the neck area that he 
believed to be due to the shocking VNS stimulation 
and the lead wire being too tight. No further 
relevant information has been received to date. No 
known relevant intervention has occurred to date. 
Manufacturer narrative: (b)(4)  

Injury CYBERONICS 2016/10/10  PULSE GEN 
MODEL UNK 

 
An article titled how does vagal nerve stimulation 
(VNS) change EEG brain functional connectivity? 
was published in 2016, which included adverse 
events involving 1 VNS patient. One patient was 
non responder to VNS and had an increased in 
seizures (50% above), and the VNS therapy then 
was stopped. Further information from the 
physician indicated that the device was switched 
off because of increased seizure frequency and 
severity after switching on the VNS. The device 
was later explanted. It was reported that the 
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increase in seizures was probably related to VNS. 
The last device parameters / settings and 
impedance value, before the device was switched 
off, were normal. No further information was 
provided to date. 

2016/09/13  Death CYBERONICS, 
INC. 

2016/10/08  PULSE GEN 
MODEL 103 

 
It was reported that a patient passed away on (b)(6) 
2016 due to "the worst seizure of her life." the 
patient's mother questioned how the patient could 
have died due to a seizure while being treated with 
VNS therapy and medication. The patient's device 
was not explanted prior to burial. An autopsy was 
performed, but the results have not been received 
to date. The patient's treating physician refused to 
comment on the relationship of the death and VNS. 
No further relevant information has been received 
to date.the autopsy report was received. The 
external examination identified that the palpebral 
conjunctivae of the right eye are congested with 
three foci of hemorrhage at the medial aspect of 
the bulbar conjunctivae. Brown purge emanated 
from the mouth, and there were tardieu spots on 
the left side of the face and neck. There was a 3/8 
inch oval, dry, red abrasion on the bridge of the 
nose. The anterior dorsal lingual mucosa had 
multiple rectangular, patterned lacerations 
consistent with the shape of teeth. The underlying 
musculature was free of hemorrhage. The brain was 
evaluated, and the results were as follows: the 
leptomeninges over the convexities and at the base 
of the brain were transparent. The vessels at the 
base were unremarkable and the cranial nerves 
were intact. There were normal gray/white matter 
junctions. The centrum semiovale was 
unremarkable and the basal ganglia, thalami and 
hippocampi were normal. The ventricles were 
neither slit-like nor dilated, the brain stem and the 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G125 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

cerebellum showed no significant abnormality. The 
upper airway was unobstructed. Sectioning of the 
lungs disclosed a dark red, moderately edematous 
and markedly congested parenchyma. The bladder 
had no urine, however was surfaced by a tan-
yellow, opaque mucoid material. The mucosa was 
gray, congested and smooth...the left ovary 
contained a 4cm cyst, filled with clear fluid. The 
right ovary contained a 1.5cm cyst, filled with clear 
fluid. There was a 1.0cm paraovarian cyst, filled 
with clear fluid. The thymus was covered by a 
smooth capsule and the parenchyma was pink, 
lobulated and congested. The thymus had cystic 
dilation of hassall's corpuscles with accumulation of 
cellular debris and occasional calcifications. The 
spleen was covered by a smooth, blue-gray, intact 
capsule. The kidneys, pineal gland, and pancreas 
showed autolysis with no histopathologic diagnosis. 
The liver showed centrilobular congestion and 
scattered minute foci of lobular lymphocytic 
infiltrates. The lungs showed marked vascular 
congestion, mild pulmonary edema, scattered 
collections of pigmented intra-alveolar and 
peribronchiolar macrophages with patchy intra-
alveolar red blood cells. The final findings of the 
autopsy were as follows: seizure disorder: no 
seizure focus identified grossly or microscopically; 
vagus nerve stimulator in place; pulmonary 
congestion and edema; no evidence of injury; 
clinical history of seizure disorder. By history, the 
decedent was found prone on the bathroom floor 
in her residence. The conclusion of the autopsy was 
that the patient died as a result of a seizure 
disorder. No focal structure or abnormality was 
identified to explain the patient's history of 
seizures. The manner of death was natural. There 
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were no other remarkable findings. An internal 
SUDEP assessment was performed, and the death 
was classified as probable SUDEP. Manufacturer 
narrative: (b)(4). 

2016/05/01  Injury CYBERONICS 
- HOUSTON 

2016/09/21  PULSE GEN 
MODEL 103 

 
It was reported that the patient was in a car 
accident and following the accident she began 
experiencing painful stimulation in her ear. A 
diagnostic test at a follow-up visit resulted within 
normal limits which indicates that the device was 
not malfunctioning. The neurologist then disabled 
the device and referred the patient to a lead and 
generator replacement. The explanted lead and 
generator were discarded following the surgery. 
Therefore product analysis cannot be completed. 
Further follow-up with the neurologist found that 
he had referred the patient for a lead and generator 
replacement both for the patient's comfort and to 
preclude a serious injury. Additionally, it was 
reported that the physician's assessment of the 
painful stimulation was related to vagus to auricular 
nerve/facial nerve aberrant transmission. No 
additional relevant information has been received 
to date. 

2016/04/14  Injury MEDTRONIC 
NEUROMOD
ULATION 

2016/09/16  STIMULATOR, 
ELECTRICAL, 
IMPLANTED, 
FOR 
PARKINSONI
AN TREMOR 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Rektor, i., dolezalova, i., chrastina, j., jurk, p., halmek, 
j., bal}, m., brzdil, m. High-frequency oscillations in 
the human anterior nucleus of the thalamus. Brain 
stimulation. 2016. 9(4):629-631. Doi: 
10.1016/j.brs.2016.04.010 summary: deep brain 
stimulation of the anterior nucleus of the thalamus 
(antdbs) has recently been introduced in therapy 
for refractory epilepsy and is approved for clinical 
use in europe. Here we report the first description 
of interictal and ictal EEG recording in the human 
ant. Reported events: patient 5: a (b)(6) male 
patient who received vagus nerve stimulation (VNS) 
therapy to treat bilateral temporal lobe epilepsy 
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"did not respond" to the therapy, and ultimately 
had the device explanted prior to implantation of a 
deep brain stimulation (dbs) system. It was not 
possible to ascertain specific device information 
from the article or to match the reported event 
with any previously reported event. Manufacturer 
narrative: a good faith effort will be made to obtain 
the applicable information relevant to the report. If 
information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: date of event. Please note that this date 
is based off of the date of publication of the article 
as the event dates were not provided in the 
published literature. A good faith effort will be 
made to obtain the applicable information relevant 
to the report. If information is provided in the 
future, a supplemental report will be issued. 

2016/04/14  Injury MEDTRONIC 
NEUROMOD
ULATION 

2016/09/16  STIMULATOR, 
ELECTRICAL, 
IMPLANTED, 
FOR 
PARKINSONI
AN TREMOR 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Rektor, i., dolezalova, i., chrastina, j., jurák, p., 
halámek, j., balá, m., brázdil, m. High-frequency 
oscillations in the human anterior nucleus of the 
thalamus. Brain stimulation. 2016. 9(4):629-631. 
Doi: 10.1016/j.brs.2016.04.010. Summary: deep 
brain stimulation of the anterior nucleus of the 
thalamus (antdbs) has recently been introduced in 
therapy for refractory epilepsy and is approved for 
clinical use in europe. Here we report the first 
description of interictal and ictal EEG recording in 
the human ant. Reported events: patient 6: a (b)(6) 
female patient who received vagus nerve 
stimulation (VNS) therapy to treat bilateral 
temporal lobe epilepsy did not respond to the 
therapy, and ultimately had the device explanted 
prior to implantation of a deep brain stimulation 
(dbs) system. It was not possible to ascertain 
specific device information from the article or to 
match the reported event with any previously 
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reported event. Manufacturer narrative: if 
information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: date of event: please note that this date 
is based off of the date of publication of the article 
as the event dates were not provided in the 
published literature. A good faith effort will be 
made to obtain the applicable information relevant 
to the report. If information is provided in the 
future, a supplemental report will be issued. 

2016/04/14  Injury MEDTRONIC 
NEUROMOD
ULATION 

2016/09/16  STIMULATOR, 
ELECTRICAL, 
IMPLANTED, 
FOR 
PARKINSONI
AN TREMOR 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Rektor, i., dolezalova, i., chrastina, j., jurák, p., 
halámek, j., balá, m., brázdil, m. High-frequency 
oscillations in the human anterior nucleus of the 
thalamus. Brain stimulation. 2016. 9(4):629-631. 
Doi: 10.1016/j.brs.2016.04.010. Summary: deep 
brain stimulation of the anterior nucleus of the 
thalamus (antdbs) has recently been introduced in 
therapy for refractory epilepsy and is approved for 
clinical use in europe. Here we report the first 
description of interictal and ictal EEG recording in 
the human ant. Reported events: patient 3: a (b)(6) 
male patient who received vagus nerve stimulation 
(VNS) therapy to treat bilateral temporal lobe 
epilepsy secondary to focal cortical dysplasia did 
not respond to the therapy, and ultimately had the 
device explanted prior to implantation of a deep 
brain stimulation (dbs) system. It was not possible 
to ascertain specific device information from the 
article or to match the reported event with any 
previously reported event. Manufacturer narrative: 
a good faith effort will be made to obtain the 
applicable information relevant to the report. If 
information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: date of event: please note that this date 
is based off of the date of publication of the article 
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as the event dates were not provided in the 
published literature. A good faith effort will be 
made to obtain the applicable information relevant 
to the report. If information is provided in the 
future, a supplemental report will be issued. 

2016/04/14  Injury MEDTRONIC 
NEUROMOD
ULATION 

2016/09/16  STIMULATOR, 
ELECTRICAL, 
IMPLANTED, 
FOR 
PARKINSONI
AN TREMOR 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Rektor, i., dolezalova, i., chrastina, j., jurák, p., 
halámek, j., balá, m., brázdil, m. High-frequency 
oscillations in the human anterior nucleus of the 
thalamus. Brain stimulation. 2016. 9(4):629-631. 
Doi: 10.1016/j.brs.2016.04.010. Summary: deep 
brain stimulation of the anterior nucleus of the 
thalamus (antdbs) has recently been introduced in 
therapy for refractory epilepsy and is approved for 
clinical use in europe. Here we report the first 
description of interictal and ictal EEG recording in 
the human ant. Reported events: patient 4: a (b)(6) 
male patient who received vagus nerve stimulation 
(VNS) therapy to treat bilateral frontal lobe epilepsy 
secondary to laminar heterotopia did not respond 
to the therapy, and ultimately had the device 
explanted prior to implantation of a deep brain 
stimulation (dbs) system. It was not possible to 
ascertain specific device information from the 
article or to match the reported event with any 
previously reported event. Manufacturer narrative: 
if information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: date of event: please note that this date 
is based off of the date of publication of the article 
as the event dates were not provided in the 
published literature. A good faith effort will be 
made to obtain the applicable information relevant 
to the report. If information is provided in the 
future, a supplemental report will be issued. 
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2016/04/14  Injury MEDTRONIC 
NEUROMOD
ULATION 

2016/09/16  STIMULATOR, 
ELECTRICAL, 
IMPLANTED, 
FOR 
PARKINSONI
AN TREMOR 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

Rektor, i., dolezalova, i., chrastina, j., jurk, p., halmek, 
j., bal}, m., brzdil, m. High-frequency oscillations in 
the human anterior nucleus of the thalamus. Brain 
stimulation. 2016. 9(4):629-631. Doi: 
10.1016/j.brs.2016.04.010 summary: deep brain 
stimulation of the anterior nucleus of the thalamus 
(antdbs) has recently been introduced in therapy 
for refractory epilepsy and is approved for clinical 
use in europe. Here we report the first description 
of interictal and ictal EEG recording in the human 
ant. Reported events: patient 2: a (b)(6) female 
patient who received vagus nerve stimulation (VNS) 
therapy to treat bilateral temporal lobe epilepsy 
secondary to hippocampal sclerosis "did not 
respond" to the therapy, and ultimately had the 
device explanted prior to implantation of a deep 
brain stimulation (dbs) system. It was not possible 
to ascertain specific device information from the 
article or to match the reported event with any 
previously reported event. Manufacturer narrative: 
a good faith effort will be made to obtain the 
applicable information relevant to the report. If 
information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: date of event. Please note that this date 
is based off of the date of publication of the article 
as the event dates were not provided in the 
published literature. A good faith effort will be 
made to obtain the applicable information relevant 
to the report. If information is provided in the 
future, a supplemental report will be issued. 

2016/04/14  Injury MEDTRONIC 
NEUROMOD
ULATION 

2016/09/16  STIMULATOR, 
ELECTRICAL, 
IMPLANTED, 
FOR 

Adverse 
Event 
Without 
Identified 

Rektor, i., dolezalova, i., chrastina, j., jurák, p., 
halámek, j., balá, m., brázdil, m. High-frequency 
oscillations in the human anterior nucleus of the 
thalamus. Brain stimulation. 2016. 9(4):629-631. 
Doi: 10.1016/j.brs.2016.04.010 summary: deep 
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PARKINSONI
AN TREMOR 

Device or 
Use Problem 

brain stimulation of the anterior nucleus of the 
thalamus (antdbs) has recently been introduced in 
therapy for refractory epilepsy and is approved for 
clinical use in europe. Here we report the first 
description of interictal and ictal EEG recording in 
the human ant. Reported events: patient 1: a (b)(6) 
female patient who received vagus nerve 
stimulation (VNS) therapy to treat bilateral frontal 
lobe epilepsy did not respond to the therapy, and 
ultimately had the device explanted prior to 
implantation of a deep brain stimulation (dbs) 
system. It was not possible to ascertain specific 
device information from the article or to match the 
reported event with any previously reported event. 
Manufacturer narrative: a good faith effort will be 
made to obtain the applicable information relevant 
to the report. If information is provided in the 
future, a supplemental report will be issued. 
Manufacturer narrative: please note that this date 
is based off of the date of publication of the article 
as the event dates were not provided in the 
published literature.  

Injury CYBERONICS, 
INC. 

2016/09/12  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation in drug-
resistant epilepsy: the efficacy and adverse effects 
in a 5-year follow-up study in iran was published on 
07/11/2016. This article was reviewed which 
included adverse events involving 3 VNS patients 
who presented infection. Manufacturer report # 
1644487-2016-02042 involves the patient 1 who 
presented infection. Manufacturer report # 
1644487-2016-02043 involves the patient 2 who 
presented infection. This manufacturer report 
captures the patient 3 who presented 
infection.follow up indicated that since it was the 
first experience in (b)(6) it seems such infection was 
due to the operation setting. However this event 
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was not repeated in later cases in this study. No 
implanted product's information is accessible. It 
was also reported that they are planning new 
setting to lunch new series as routine practice after 
years.  

Injury CYBERONICS, 
INC. 

2016/09/12  PULSE GEN 
MODEL UNK 

 
An article titled "vagus nerve stimulation in drug-
resistant epilepsy: the efficacy and adverse effects 
in a 5-year follow-up study in (b)(6)" as published 
on (b)(6) 2016. This article was reviewed which 
included adverse events involving 3 VNS patients 
who presented infection. Manufacturer report # 
1644487-2016-02042 involves the patient 1 who 
presented infection. This manufacturer report 
captures the patient 2 who presented infection. 
Manufacturer report # 1644487-2016-02044 
involves the patient 3 who presented 
infection.follow up indicated that since it was the 
first experience in middle east and also in (b)(6) it 
seems such infection was due to the operation 
setting. However this event was not repeated in 
later cases in this study. No implanted product's 
information is accessible. It was also reported that 
they are planning new setting to lunch new series 
as routine practice after years.  

Injury CYBERONICS, 
INC. 

2016/09/12  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation in drug-
resistant epilepsy: the efficacy and adverse effects 
in a 5-year follow-up study in iran was published on 
07/11/2016. This article was reviewed which 
included adverse events involving 3 VNS patients 
who presented infection. This manufacturer report 
captures the patient 1 who presented infection. 
Manufacturer report # 1644487-2016-02043 
involves the patient 2 who presented infection. 
Manufacturer report # 1644487-2016-02044 
involves the patient 3 who presented 
infection.follow up indicated that since it was the 
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first experience in (b)(6) it seems such infection was 
due to the operation setting. However this event 
was not repeated in later cases in this study. No 
implanted product's information is accessible. It 
was also reported that they are planning new 
setting to launch new series as routine practice 
after years. 

2010/10/15  Injury CYBERONICS 
- HOUSTON 

2016/09/07  PULSE GEN 
MODEL 106 

 
It was reported in clinic notes from a visit on (b)(6) 
2015 that a patient was tolerating VNS well 
without any problems until she had the generator 
changed, and has been noticing an increase in 
seizures. The output settings were increased and 
diagnostics were within normal limits. The patient 
did not want to try any new medication and wanted 
to increase the dose of vagal nerve stimulator 
settings. Additional relevant information has not 
been received to-date. Manufacturer narrative: 
(b)(4). 

2016/07/12  Injury CYBERONICS, 
INC. 

2016/09/06  PULSE GEN 
MODEL 104 

 
Clinic notes dated (b)(6) 2016 were received on 
08/16/2016. The notes state that there is an 
exposed lead from the VNS unit. The patient is 
being referred for this issue. Clinic notes dated 
(b)(6) 2016 state that the patient has a vagal nerve 
stimulator surgical wound infection. This issue was 
stated to have begun on (b)(6) 2016 and the 
location of the infected site is the generator/chest 
site. It is unknown what may have caused the 
infection and no known trauma occurred. 
Interventions will be taken although no surgical 
intervention has occurred to date.it was reported 
on 09/08/2016 that the patient underwent a full 
replacement on (b)(6) 2016 due to the exposed lead 
at the generator site.  

Injury CYBERONICS 2016/08/31  PULSE GEN 
MODEL 
UNKNOWN 

 
An article titled "vagus nerve stimulation inhibits 
cytokine production and attenuates disease 
severity in rheumatoid arthritis" was reviewed 
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which included adverse event involving VNS 
patient. It was reported that the patient presented 
bradycardia during the study. This adverse event 
was related to the implantation procedure.  

Injury CYBERONICS 2016/08/05  PULSE GEN 
MODEL UNK 

 
It was reported from article file titled "revision 
surgeries following vagus nerve stimulator 
implantation" that from the data used there were 5 
reported infections between 2003 and 2009 in the 
USA. In the data set, there were five cases of this 
complication within the first 30 days after VNS 
implantation. In this timeframe, follow-up data 
were obtained for 1234 to 1184 patients, leading 
to an incidence range of 0.41-0.42%. All five of 
these events occurred within the first 15 days after 
surgery. The following manufacturing report 
numbers house the 4 other infection cases: 
1644487-2016-01757, 1644487-2016-01753, 
1644487-2016-01754, 1644487-2016-01755. No 
additional relevant information has been obtained 
to date. Manufacturer narrative: .  

Injury CYBERONICS 2016/08/05  PULSE GEN 
MODEL UNK 

 
It was reported from article file titled "revision 
surgeries following vagus nerve stimulator 
implantation" that from the data used there were 5 
reported infections between 2003 and 2009 in the 
USA. In the data set, there were five cases of this 
complication within the first 30 days after VNS 
implantation. In this timeframe, follow-up data 
were obtained for 1234 to 1184 patients, leading 
to an incidence range of 0.41-0.42%. All five of 
these events occurred within the first 15 days after 
surgery. The following manufacturing report 
numbers house the 4 other infection cases: 
1644487-2016-01757, 1644487-2016-01753, 
1644487-2016-01754, 1644487-2016-01756. No 
additional relevant information has been obtained 
to date. Manufacturer narrative: . 
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Injury CYBERONICS 2016/08/05  PULSE GEN 
MODEL UNK 

 
It was reported from article file titled "revision 
surgeries following vagus nerve stimulator 
implantation" that from the data used there were 5 
reported infections between 2003 and 2009 in the 
USA. In the data set, there were five cases of this 
complication within the first 30 days after VNS 
implantation. In this timeframe, follow-up data 
were obtained for 1234 to 1184 patients, leading 
to an incidence range of 0.41-0.42%. All five of 
these events occurred within the first 15 days after 
surgery. The following manufacturing report 
numbers house the 4 other infection cases: 
1644487-2016-01757, 1644487-2016-01753, 
1644487-2016-01755, 1644487-2016-01756. No 
additional relevant information has been obtained 
to date. Manufacturer narrative: .  

Injury CYBERONICS 2016/08/05  PULSE GEN 
MODEL UNK 

 
It was reported from article file titled "revision 
surgeries following vagus nerve stimulator 
implantation" that from the data used there were 5 
reported infections between 2003 and 2009 in the 
USA. In the data set, there were five cases of this 
complication within the first 30 days after VNS 
implantation. In this timeframe, follow-up data 
were obtained for 1234 to 1184 patients, leading 
to an incidence range of 0.41-0.42%. All five of 
these events occurred within the first 15 days after 
surgery. The following manufacturing report 
numbers house the 4 other infection cases: 
1644487-2016-01757, 1644487-2016-01754, 
1644487-2016-01755, 1644487-2016-01756. No 
additional relevant information has been obtained 
to date. Manufacturer narrative: .  

Injury CYBERONICS 2016/08/05  PULSE GEN 
MODEL UNK 

 
It was reported from article file titled "revision 
surgeries following vagus nerve stimulator 
implantation" that from the data used there were 5 
reported infections between 2003 and 2009 in the 
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USA. In the data set, there were five cases of this 
complication within the first 30 days after VNS 
implantation. In this timeframe, follow-up data 
were obtained for 1234 to 1184 patients, leading 
to an incidence range of 0.41-0.42%. All five of 
these events occurred within the first 15 days after 
surgery. The following manufacturing report 
numbers house the 4 other infection cases: 
1644487-2016-01753, 1644487-2016-01754, 
1644487-2016-01755, 1644487-2016-01756. No 
additional relevant information has been obtained 
to date.  

Malfunction CYBERONICS 2016/08/02  LEAD MODEL 
UNKNOWN 

 
An article in (b)(6) titled "retrospective analysis of 
the effect of a vagus nerve stimulator implanted in 
paediatric patients with refractory epilepsy" was 
published in jul 2016 which included suspected 
device malfunctions involving 3 VNS patients. One 
patient 1 underwent device explant surgery due to 
high impedance. One patient 2 underwent device 
explant surgery due to high impedance. One 
patient 3 underwent device explant surgery due to 
high impedance. This manufacturer report captures 
the patient 2 who underwent device explant 
surgery due to high impedance. Manufacturer 
report # 1644487-2016-01720 involves the 
patient 1 who underwent device explant surgery 
due to high impedance. Manufacturer report # 
1644487-2016-01723 involves the patient 3 who 
underwent device explant surgery due to high 
impedance.  

Malfunction CYBERONICS 2016/08/02  LEAD MODEL 
UNKNOWN 

 
An article in (b)(6) titled "retrospective analysis of 
the effect of a vagus nerve stimulator implanted in 
paediatric patients with refractory epilepsy" was 
published in jul 2016 which included suspected 
device malfunctions involving 3 VNS patients. One 
patient 1 underwent device explant surgery due to 
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high impedance. One patient 2 underwent device 
explant surgery due to high impedance. One 
patient 3 underwent device explant surgery due to 
high impedance. This manufacturer report captures 
the patient 3 who underwent device explant 
surgery due to high impedance. Manufacturer 
report # 1644487-2016-01720 involves the 
patient 1 who underwent device explant surgery 
due to high impedance. Manufacturer report # 
1644487-2016-01722 involves the patient 2 who 
underwent device explant surgery due to high 
impedance.  

Malfunction CYBERONICS 2016/08/02  LEAD MODEL 
UNKNOWN 

 
An article in (b)(4) titled "retrospective analysis of 
the effect of a vagus nerve stimulator implanted in 
paediatric patients with refractory epilepsy" was 
published in jul 2016 which included suspected 
device malfunctions involving 3 VNS patients. One 
patient 1 underwent device explant surgery due to 
high impedance. One patient 2 underwent device 
explant surgery due to high impedance. One 
patient 3 underwent device explant surgery due to 
high impedance. This manufacturer report captures 
the patient 1 who underwent device explant 
surgery due to high impedance. Manufacturer 
report # 1644487-2016-01722 involves the 
patient 2 who underwent device explant surgery 
due to high impedance. Manufacturer report # 
1644487-2016-01723 involves the patient 3 who 
underwent device explant surgery due to high 
impedance.  

Injury CYBERONICS 2016/07/18  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation for 
intractable epilepsy: a retrospective bicentric 
cohort study of 101 patients operated on between 
1999 and 2010 was published on 01/29/2016 
which included adverse events involving 4 VNS 
patients. One patient underwent VNS explant 
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surgery due to intolerance. Two patients presented 
infection. The patients underwent explant of the 
VNS system due to the infection. One patient had 
his/her VNS device disabled due to side effects. No 
known surgical interventions for the treatment of 
the patient have occurred to date. Attempts to 
obtain additional information were unsuccessful to 
date. This manufacturer report captures the patient 
who had his/her VNS device disabled due to side 
effects. Manufacturer report # 1644487-2016-
01614 involves the patient who underwent VNS 
explant surgery due to intolerance. Manufacturer 
report # 1644487-2016-01615 involves the 
patient 1 who presented infection and underwent 
explant surgery. Manufacturer report # 1644487-
2016-01616 involves the patient 2 who presented 
infection and underwent explant surgery.  

Injury CYBERONICS 2016/07/18  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation for 
intractable epilepsy: a retrospective bicentric 
cohort study of 101 patients operated on between 
1999 and 2010 was published on 01/29/2016 
which included adverse events involving 4 VNS 
patients. One patient underwent VNS explant 
surgery due to intolerance. Two patients presented 
infection. The patients underwent explant of the 
VNS system due to the infection. One patient had 
his/her VNS device disabled due to side effects. No 
known surgical interventions for the treatment of 
the patient have occurred to date. Attempts to 
obtain additional information were unsuccessful to 
date. This manufacturer report captures the patient 
2 who presented infection and underwent explant 
surgery. Manufacturer report # 1644487-2016-
01614 involves the patient who underwent VNS 
explant surgery due to intolerance. Manufacturer 
report # 1644487-2016-01615 involves the 
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patient 1 who presented infection and underwent 
explant surgery. Manufacturer report # 1644487-
2016-01617 involves the patient who had his/her 
VNS device disabled due to side effects.  

Injury CYBERONICS 2016/07/18  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation for 
intractable epilepsy: a retrospective bicentric 
cohort study of 101 patients operated on between 
1999 and 2010 was published on 01/29/2016 
which included adverse events involving 4 VNS 
patients. One patient underwent VNS explant 
surgery due to intolerance. Two patients presented 
infection. The patients underwent explant of the 
VNS system due to the infection. One patient had 
his/her VNS device disabled due to side effects. No 
known surgical interventions for the treatment of 
the patient have occurred to date. Attempts to 
obtain additional information were unsuccessful to 
date. This manufacturer report captures the patient 
1 who presented infection and underwent explant 
surgery. Manufacturer report # 1644487-2016-
01614 involves the patient who underwent VNS 
explant surgery due to intolerance. Manufacturer 
report # 1644487-2016-01616 involves the 
patient 2 who presented infection and underwent 
explant surgery. Manufacturer report # 1644487-
2016-01617 involves the patient who had his/her 
VNS device disabled due to side effects.  

Injury CYBERONICS 2016/07/18  PULSE GEN 
MODEL UNK 

 
An article titled "vagus nerve stimulation for 
intractable epilepsy: a retrospective bicentric 
cohort study of 101 patients operated on between 
1999 and 2010" was published on 01/29/2016 
which included adverse events involving 4 VNS 
patients. One patient underwent VNS explant 
surgery due to "intolerance". Two patients 
presented infection. The patients underwent 
explant of the VNS system due to the infection. 
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One patient had his/her VNS device disabled due 
to side effects. No known surgical interventions for 
the treatment of the patient have occurred to date. 
Attempts to obtain additional information were 
unsuccessful to date. This manufacturer report 
captures the patient who underwent VNS explant 
surgery due to "intolerance". Manufacturer report # 
1644487-2016-01615 involves the patient 1 who 
presented infection and underwent explant surgery. 
Manufacturer report # 1644487-2016-01616 
involves the patient 2 who presented infection and 
underwent explant surgery. Manufacturer report # 
1644487-2016-01617 involves the patient who 
had his/her VNS device disabled due to side 
effects.  

Injury CYBERONICS 2016/07/13  PULSE GEN 
MODEL 
UNKNOWN 

 
An article titled "the therapeutic dilemma of vagus 
nerve stimulator-induced sleep disordered 
breathing" was received for review on (b)(6) 2016. 
The author stated that a patient with obstructive 
sleep apnea experienced airflow limitation and mild 
tachypnea correlating with VNS stimulation and 
sao2 desaturation during only some VNS 
stimulation events. The patient's VNS settings at 
that time were output current = 2.25ma /frequency 
= 30hz / pulse width = 250microsec / on time = 
30sec / off time = 3min, and the majority of the 
patient's respiratory events were not associated 
with VNS stimulation. The patient then had a 
tonsillectomy/adenoidectomy and lost weight, 
which improved the patient's obstructive sleep 
apnea to the mild range. However, now the vast 
majority of the patient's obstructive respiratory 
events were associated with VNS stimulation. Most 
of the events were associated with a 3% sao2 
desaturation and occurred during rem sleep, non-
rem sleep, and wakefulness. During non-rem sleep, 
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the patient also had arousals and body movement 
at the termination of stimulation. However, there 
was a much lower degree of airflow reduction and 
no sao2 desaturation during VNS stimulation while 
awake. The patient's VNS output current was then 
serially decreased from 2.25ma to 1.75ma to 
1.25ma, and the degree of flow limitation improved 
with each reduction in output current. The sao2 
desaturation and arousals stopped after the output 
current was below 2.25ma. The patient's output 
current was then programmed to 0ma, and all 
respiratory events resolved. However, it was 
decided to program the patient's device back on to 
1.75ma to prevent breakthrough seizures. The 
output current had to be programmed back on to 
2.25ma because the patient started having 
breakthrough seizures. Since the patient's output 
current could not be reduced due to breakthrough 
seizures, the patient was started on cpap titration. 
The patient exhibited the same sao2 desaturations 
and arousals during supine sleep, but they could 
not be eliminated by cpap pressures. However, the 
patient was not compliant with cpap at home 
because of the inability to tolerate cpap pressure. 
No further relevant information has been received 
to date. 

2016/06/14  Malfunction LIVANOVA 
USA, INC. 

2016/07/05  LEAD MODEL 
302 

 
It was reported on 06/14/2016 that the patient 
reported to have high impedance on his device. The 
patient was not programmed off because he is only 
set to .25 ma currently and the physician didn't feel 
it was necessary. Imaging results for the patient's 
chest x-rays dated (b)(6) 2016 were received. The 
notes state possible malfunction of the vagal nerve 
stimulator. The review states the partially visible 
leads appear intact. Replacement surgery has not 
occurred to date.clinic notes were received 
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08/01/2016 and dated (b)(6) 2016. At time of VNS 
diagnostic run revealed on all 3 attempts: hi-
impedance. Notes state this may represent a 
broken or dislodged lead. The patient, given the 
devices location and his wheelchair tray restraint, 
may need/require alternate VNS placement 
perhaps a intra-scapular location. Surgical 
intervention has not occurred to date.additional 
information was received indicating that the patient 
was found to have high impedance on his m105 
generator in 2016 and again in (b)(6) 2018. The 
recommendation was to turn off the device, but the 
patients mother has wanted to leave the device on 
and has not wanted to change the device since the 
initial high impedance. No additional or relevant 
information has been received. Surgical 
intervention has not occurred to date. 

2016/04/28  Malfunction CYBERONICS, 
INC. 

2016/06/24  VAGUS 
NERVE 
STIMULATOR 
(VNS) 
SYSTEM 

 
When the surgeon was moving the VNS generator, 
the portion of the generator where the leads attach 
broke off. All pieces were accounted for. No patient 
harm. 

2016/06/06  Injury CYBERONICS 2016/06/15  VAGUS 
NERVE 
STIMULATOR 

 
Abrupt onset of excessive stimulation that 
produced shortness of breath "choking sensation". 
When the magnet was permanently placed over the 
device, the stimulation did not stop but became 
intermittent. Dates of use: (b)(6) 2013 - (b)(6) 2016. 
Diagnosis: epilepsy. Event abated after use: yes. 

2016/05/12  Malfunction CYBERONICS, 
INC. 

2016/06/15  PULSE GEN 
MODEL 105 

 
It was reported the patient had complaints of 
redness, swelling, and pain at the VNS generator 
site. The physician programmed the VNS off and 
referred the patient back to the ENT for evaluation 
of the site for infection. Additionally information 
was received which stated the patient also believes 
the generator is heating and not working. The 
patient stated he has had an increase in seizures as 
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well as a change in seizure type. Later it was 
reported the physician does not feel the patient's 
symptoms were related to VNS, but believed it was 
a "nerve issue". It is unknown what the nerve issue 
is, or what may have caused the nerve issue to 
occur. A x-ray assessment was provided by the 
physician which stated "gross satisfactory vagal 
nerve stimulator. No acute finding". Attempts for 
additional relevant information have been 
unsuccessful to date.clinic notes were received due 
to re-implant surgery referral due to a "problem 
with the vagus nerve stimulator". It was mentioned 
in the notes that the patient was still having 
seizures. The patient's replacement occurred on 
(b)(6) 2016 and it was noted he was switched from 
a model 105 generator back to a model 102 
generator. After the generator was replaced with 
the new generator, the system diagnostic results 
confirmed the device was working as intended. It 
was reported by the physician's office that the 
patient was last seen on (b)(6) 2016 and had mild 
pain, redness, and 4 seizures. It was confirmed that 
these seizures have increased from her baseline. It 
was noted that an additional event had occurred 
which lasted for hours and the patient felt heating 
around the VNS device. There was not reason 
specifically given for the increase in seizures. It was 
noted that the VNS settings on (b)(6) 2016 were at 
therapeutic levels and the diagnostics were within 
normal limits. It was noted the device would not be 
returned per hospital regulations. It was further 
reported by the company representative who was 
at the surgery that the m105 was "faulty" and 
needed to be replaced, or per patient request, 
would be removed completely. The patient 
requested to have a 102 as he did not have any 
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issues with the m102. Per the patient and the 
surgeon, the believed cause of the burning 
sensation and irritability was due to the 105 
generator. According to the patient, the burning 
sensation occurred immediately after the 105 
settings were adjusted, but continued even after 
the device was programmed off. Attempts for 
additional information have been unsuccessful to 
date. Manufacturer narrative: (b)(4). 

2016/05/16  Death CYBERONICS, 
INC. 

2016/06/13  PULSE GEN 
MODEL 104 

 
On (b)(4) 2016 it was reported that the patient 
passed away in her sleep of unknown causes either 
(b)(6) 2016 or (b)(6) 2016. The patient's sister later 
reported that the patient passed away on (b)(6) 
2016.the patients devices were explanted after the 
patient's death and was provided to the family. No 
further relevant information has been obtained to 
date.the patient's death certificate was received on 
08/09/2016. The cause of death is stated as 
"pending." manner of death "pending investigation." 
no autopsy was performed. Place of death type: 
decedents residence. No further information has 
been received to date.information regarding the 
patient's death was received on 09/28/2016 from 
the physician. The form states that the patient had 
concurrent illnesses of psychogenic seizures / 
mood issues. The patient did have a positive 
response to VNS in that it reduced seizures. The 
cause was listed as unknown and relationship to 
VNS unknown. The patient was found 
unresponsive on (b)(6) 2016 in bed by pca / not 
witnessed. The patient was seen in the (b)(6) for 
follow-up (b)(6) 2016. She notes no particular 
adverse effects from having the vagus nerve 
stimulator in place. Manufacturer narrative: 
corrected data, initial mdr inadvertently omitted the 
explant date. 
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2015/08/03  Malfunction CYBERONICS, 
INC. 

2016/06/08  LEAD MODEL 
302 

 
A report was received indicating that a patient's 
VNS system had been replaced on (b)(6) 2015. The 
stated reason for generator replacement was 
prophylactic due to ifi (low battery) and the reason 
for lead replacement was high impedance found 
during the generator replacement surgery. Review 
of available programming and diagnostic data 
revealed no anomalies. The lead impedance value 
on the reported date of explant ((b)(6) 2015) was 
normal at 1603 ohms. A battery life calculation 
performed with available data indicated the device 
had 1.5 years remaining until neos = yes as of the 
reported date of explant of (b)(6) 2015. Operative 
notes were obtained and indicated a pre-operative 
and post-operative diagnosis of "vagal nerve 
stimulator malfunction." the notes indicate that the 
patient presented for pulse generator replacement. 
After removal of the prior generator and 
attachment of the new generator high impedance 
was observed. After further inspection the lead was 
noted to be broken necessitating a full system 
revision. The physician felt the root cause was the 
fact that the battery (generator) was right over the 
bone and held down tight with the pectoralis 
muscle. A new lead was implanted and connected 
to the new generator and normal impedance was 
observed. The notes indicate that the procedure 
was complicated due to severe scarring of the 
carotid sheath due to previous revision of the lead 
(see mfg. Rpt. # 1644487-2010-01436). The 
explanted pulse generator and lead were returned 
to the manufacturer and are now undergoing 
product analysis.follow-up revealed that no pre-
explant malfunction was suspected and that only 
the low battery ifi condition led them to indicate 
"vagal nerve stimulator malfunction" in the 
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operative notes. There was no indication of any 
pre-surgical anomaly other than the low battery 
condition. Analysis of the returned lead portions 
confirmed discontinuities of both positive and 
negative quadfilar coils in the body region of the 
returned lead portions. Stress induced fractures 
were noted at some of the fracture points. It is 
believed that stimulation was present for a certain 
period of time as evidenced by the presence of 
metal pitting. Abraded openings found on the outer 
and inner silicone tubes most likely provided the 
leakage path for the dried remnants of what 
appeared to have once been body fluids found 
inside the outer and inner silicone tubes. With the 
exception of the observed discontinuities the 
condition of the returned lead portions is 
consistent with conditions that typically exist 
following an explant procedure. No other obvious 
anomalies were noted. Note that the electrodes 
were not returned for analysis; therefore a 
complete evaluation could not be performed on the 
entire lead product. Analysis of the pulse generator 
revealed an end-of-service warning message which 
was found to be associated with the output being 
disabled by the pulse generator, due to the pulse 
generator remaining on post explant. The 
pulsedisabled byte would not reset. With the pulse 
generator case removed and the battery still 
attached to the printed circuit board, the battery 
measured 1.988 volts, confirming an eos condition. 
Data in device memory revealed that 91.424% of 
the battery had been consumed. The electrical 
performance of the generator as measured in the 
product analysis lab indicates that no anomalies 
exist and the end-of-service (eos) condition is an 
expected event. 
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2010/09/01  Injury CYBERONICS, 
INC. 

2016/06/02  CYBRONICS 
VNS FOR 
EPILEPSY-
VAGUS 
NERVE 
STIMULATOR 
FOR EPILEPSY 

 
Cyberonics VNS - for epilepsy patients. Two 
surgeries. Two separate devices, worsening, 
depression. Device malfunction could be fatal. First 
VNS - implant constantly malfunctioned left scar 
tissue caused death/resuscitation in operating 
room. Caused stroke 2 times, caused permanent 
damage to heart/body, second device caused 
permanent damage and could be end by death to 
my life. Nerve damage, permanent sensitivity to 
touch, damaged nerves/pain, heart problems, scar 
tissue. Neuropathy could result in death. 
Cyberonics recently called, and they stated the 
surgery never should have been done. Pt id: (b)(6). 
Chart # at operating room: (b)(6). Surgeon: (b)(6). 
Surgical operating room/extended adm: (b)(6) 2015. 
Csn: (b)(6). 

2015/10/11  Injury CYBERONICS, 
INC. 

2016/06/02  PULSE GEN 
MODEL 106 

 
An article was received for review titled "automatic 
vagus nerve stimulation triggered by ictal 
tachycardia: clinical outcomes and device 
performance - the u.s. E-37 trial". The article 
mentions that a patient experienced incision would 
cellulitis that investigators believed to be definitely 
related to implantation.this report of cellulitis was 
previously reported in mfg report #: 1644487-
2013-02551. This report was a duplicate. 
Manufacturer narrative: this report is a duplicate of 
a prior mfg report. The initial report inadvertently 
reported this as a separate event.  

Death CYBERONICS 2016/06/02  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years experience at a single 
center" as published, which included adverse 
events involving VNS patients. In many procedures 
performed between 1990 and 2014, patients 
suffered from complications related to VNS 
surgery. The article reports of patient treated with 
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VNS for epilepsy have died over the 25 years of 
implantation experience due to possible SUDEP.  

Death CYBERONICS 2016/06/02  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation -25 years' experience at a single 
center" was published, which included adverse 
events involving VNS patients. In many procedures 
performed between 1990 and 2014, patients 
suffered from complications related to VNS 
surgery. The article reports of 5 patients treated 
with VNS for epilepsy have died over the 25 years 
of implantation experience due to SUDEP.  

Malfunction CYBERONICS 2016/06/02  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
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absence of visible fractures as microlesions within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. We report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. This reports 
of patient, adult, had an immediate postoperative 
lead disconnection suspected, resulting in an early 
surgical reconnection.  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as "microlesions" within 
the lead cable others have presented significant 
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scar tissue around the as a possible cause of high 
impedance. We report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. This 
reported patient ((b)(6) at first implant) had a high 
lead impedance (lead failure or significant scar 
tissue) after generator replacement which was 
detected by diminished function (increased seizure 
frequency/increased impedance measurement). 
The patient had a lead replacement after 291 days.  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as microlesions within 
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the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. We report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. This reports 
patient (b)(6) at first implant) had a high lead 
impedance (lead failure or significant scar tissue) 
after generator replacement which was detected by 
diminished function (increased seizure 
frequency/increased impedance measurement). 
The patient had a lead exploration within a year 
(date of the previous surgery is unknown) and a 
complete system replacement in 1 session after 28 
days.  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
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the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as microlesions within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. We report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. This reports 
of patient ((b)(6) at first implant) who had a high 
lead impedance (lead failure or significant scar 
tissue) after generator replacement which was 
detected by diminished function (increased seizure 
frequency/increased impedance measurement). 
The patient had a lead replacement after 112 days.  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
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measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as microlesions within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. Twenty nine, we report 13 cases (3.0%) 
of lead malfunction, of which no children were 
involved. Previous studies report 0.5% to 20.8%. 
This reports of patient ((b)(6) years old at first 
implant) had a high lead impedance (lead failure or 
significant scar tissue) after generator replacement 
which was detected by diminished function 
(increased seizure frequency/increased impedance 
measurement). The patient had a lead exploration 
after 1.6 years, which was successful. Manufacturer 
narrative: .  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
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radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as microlesions within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. We report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. This reports 
patient ((b)(6) at first implant) had a high lead 
impedance (lead failure or significant scar tissue) 
after generator replacement which was detected by 
diminished function (increased seizure 
frequency/increased impedance measurement). 
The patient had a lead replacement after 13 days.  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation -25 years' experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
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cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as "microlesions" within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance.29 we report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. This reports 
of patient ((b)(6) at first implant) who had a high 
lead impedance (lead failure or significant scar 
tissue) after generator replacement which was 
detected by diminished function (increased seizure 
frequency/increased impedance measurement). 
The patient had a lead replacement after 85 days. 
Reported in mfr. Report # 1644487-2016-01196 
this patient had another lead replacement when 
she was (b)(6), after another generator replacement. 
Reported in the present.  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of (b)(4) lead malfunctions in 12 patients (no 
children). Lead exploration to try to salvage the lead 
was required in 5 cases, 1 was successful and the 
remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
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disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as "microlesions" within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. (b)(4) we report (b)(4) of lead 
malfunction, of which no children were involved. 
Previous studies report (b)(4). This reports of 
patient ((b)(6) years old at first implant) who had a 
high lead impedance (lead failure or significant scar 
tissue) after generator replacement which was 
detected by diminished function (increased seizure 
frequency/increased impedance measurement). 
The patient had a lead replacement after 85 days. 
This patient had another lead replacement when 
she was (b)(6) years old, after another generator 
replacement, reported in mfr. Report # 1644487-
2016-01195. Manufacturer narrative: .  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G157 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as microlesions within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. We report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. This reports 
of patient ((b)(6) at first implant) who had a high 
lead impedance (lead failure or significant scar 
tissue) after generator replacement which was 
detected by diminished function (increased seizure 
frequency/increased impedance measurement). 
The patient had a full revision surgery after 9.6 
years.  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
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between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as microlesions within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance.29 we report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. This reports 
about patient ((b)(6) at first implant) who had a high 
lead impedance (lead failure or significant scar 
tissue) which was detected by diminished function 
(increased seizure frequency/increased impedance 
measurement). The patient had a lead replacement 
after 3.7 years.  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
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VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as microlesions within 
the lead cable, others have presented significant 
scar tissue around as a possible cause of high 
impedance. Twenty nine, we report 13 cases (3.0%) 
of lead malfunction, of which no children were 
involved. Previous studies report 0.5% to 20.8%. 
This reports of patient ((b)(6) years old at first 
implant) had a high lead impedance (lead failure or 
significant scar tissue) which was detected by 
diminished function (increased seizure 
frequency/increased impedance measurement). 
The patient had a first lead replacement after 3.7 
years . Reported in mfr. Report # 1644487-2016-
01192. After 132 days, the patient had another 
lead replacement; event reported in the present. 
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Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' experience at a single 
center"&#63511;was published and the abstract 
was reviewed, which included adverse events 
involving VNS patients. In many procedures 
performed between 1990 and 2014, patients 
suffered from complications related to VNS 
surgery. The article reports of thirteen lead 
malfunctions in 12 patients (no children). Lead 
exploration to try to salvage the lead was required 
in 5 cases, 1 was successful and the remaining 
resulted in replacements. In 2 adult patients, an 
immediate postoperative lead disconnection was 
suspected, resulting in an early surgical 
reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as "microlesions" within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. We report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. This reports 
of patient ((b)(6) at first implant) had a high lead 
impedance (lead failure or significant scar tissue) 
which was detected by diminished function 
(increased seizure frequency/increased impedance 
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measurement). The patient had a first lead 
replacement after 3.7 years . After 132 days, the 
patient had another lead replacement; reported in 
mfr. Report # 1644487-2016-01191.  

Malfunction CYBERONICS 2016/06/02  LEAD MODEL 
304 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as microlesions within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. We report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. The present 
reports of patient ((b)(6) at first implant) had a high 
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lead impedance (lead failure or significant scar 
tissue) which was detected by diminished function 
(increased seizure frequency/increased impedance 
measurement). The patient had a full revision 
surgery in 1 session after 3.4 years.  

Malfunction CYBERONICS 2016/06/02  BIPOL LEAD 
MODEL 300 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The article 
reports of thirteen lead malfunctions in 12 patients 
(no children). Lead exploration to try to salvage the 
lead was required in 5 cases, 1 was successful and 
the remaining resulted in replacements. In 2 adult 
patients, an immediate postoperative lead 
disconnection was suspected, resulting in an early 
surgical reconnection. This was probably due to 
unsuccessful connection between the lead and 
stimulator during primary surgery. It is unclear if the 
surgeon performed a proper lead test in these 
cases. Not all lead fractures were visible on 
radiography, and the lead failures were mainly 
detected by diminished function, e.g., increased 
seizure frequency and increased impedance 
measurement leading to revision or replacement of 
the lead. Only a few were detected on radiography, 
and the etiology of high impedance is not entirely 
clear. Some have described lead failure in the 
absence of visible fractures as microlesions within 
the lead cable others have presented significant 
scar tissue around the as a possible cause of high 
impedance. We report 13 cases (3.0%) of lead 
malfunction, of which no children were involved. 
Previous studies report 0.5% to 20.8%. The present 
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reports of patient male patient ((b)(6) at first 
implant) had a high lead impedance (lead failure or 
significant scar tissue) which was detected by 
diminished function (increased seizure 
frequency/increased impedance measurement). 
The patient had a lead exploration after 1.9 years 
and a lead replacement after 48 years.  

Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. It was 
reported that patient had an aseptic reaction with 
fluid collection around the generator. Although 
cultures were taken, no infectious microorganism 
was found when explanting the device. This 
occurred 6.2 years after primary implant. 

1990/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. It was 
reported that patient underwent reoperation 3 
months after primary implant with lead placement 
correction because of discomfort and tightness on 
the throat. 

1990/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
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complications related to VNS surgery. The patient 
suffered from postoperative pain in the 
implantation area. Patient underwent exploration 
because the stimulator had turned in its 
subcutaneous pocket. 

1990/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The patient 
suffered from postoperative pain in the 
implantation area. Patient underwent surgical 
repositioning of the generator. 

1990/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation '25 years'&#63493;experience at 
a single center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The patient 
suffered from postoperative pain in the 
implantation area. Patient underwent removal of 
the generator. 

1990/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. It was 
reported that patient had an infection needing 
surgical revision following stimulator replacement.. 
The stimulator was removed after 65 days and a 
new generator was reimplanted after 141 days. 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G165 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

1990/06/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. It was 
reported that patient had an infection needing 
surgical revision following primary implantation. 
The patient had generator removal after 181 days, 
and was reimplanted with another generator after 
168 days. After this re-implant, the patient 
underwent another generator and subtotal lead 
removal due to infection 50 days after the re-
implant. 40 days later, the patient underwent a 
wound revision, again 10 days later the patient 
underwent another wound revision. 24 days later, 
the remaining lead was removed. Patient's first 
infection is housed in mfr. Report # 1644487-
2016-01176. 

1990/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years" experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. It was 
reported that patient had an infection needing 
surgical revision following primary implantation. 
The patient had generator removal after 181 days, 
and was reimplanted with another generator after 
168 days. 

1990/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
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14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. It was 
reported that patient had an infection needing 
surgical revision following primary implantation. 
Patient had two wound revisions after 37 and 44 
days, the stimulator was removal after 49 days and 
the lead after 309 days. Manufacturer narrative: . 

1990/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. It was 
reported that patient had an infection needing 
surgical revision following primary implantation. 
The complete system was removed after 155 days. 

2000/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. It was 
reported that adult patient suffered form 
hematoma which occurred after primary 
implantation. Patient needed immediate hematoma 
evacuation due to compression of the trachea and 
risk of desaturation. 

2000/01/01  Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
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complications related to VNS surgery. The present 
report is about a patient who suffered from a 
postoperative hematoma. It was reported that the 
hematoma occurred after stimulator replacement. It 
was reported that the hematoma was followed by a 
postoperative infection, resulting in explantation of 
the stimulator. Patient had first wound revision 
after 186 days and stimulator removal after 145 
days.  

Injury CYBERONICS 2016/06/01  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation -25 years" experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery. The present 
report is about a child who suffered from a 
postoperative hematoma. It was reported that the 
hematoma occurred after primary implantation and 
the patient was treated conservatively. 

2016/01/19  Malfunction CYBERONICS, 
INC. 

2016/05/29  LEAD MODEL 
302 

 
It was reported that a patient was experiencing 
painful stimulation and felt like his VNS wires were 
unconnected. The patient had an appointment on 
(b)(6) 2016, and high impedance was confirmed to 
be present. The patient was referred for x-rays. No 
gross fractures were identified in the visible portion 
of the lead. The electrode portion of the lead could 
not be assessed as they were not included in the 
provided images. The presence of a microfracture 
could not be ruled out. No surgical intervention has 
occurred to date.the patient had full revision 
surgery on (b)(6) 2016 due to high impedance. The 
explanting facility does not return product to the 
manufacturer. Therefore, no analysis could be 
performed.clinic notes were received with further 
information regarding the high impedance of the 
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patient's device. The patient experienced pain in 
the chest and neck and coughing with magnet 
activation. A chest x-ray was performed, and the 
physician stated that he could see the lead wire 
going over the sternum and beyond the left border 
of the sternum. The physician could not feel the 
lead wire beyond the left border of the sternum 
even though the lead wire and generator were very 
superficial, above the pectoralis muscle on the right 
side of the chest. The physician believed that the 
lead wire was disconnected either over the sternum 
or at the are of connection to the "old wire," which 
was most likely referencing the electrodes on the 
vagus nerve. No further relevant information has 
been received to date. Manufacturer narrative: . 

2016/05/01  Injury CYBERONICS, 
INC. 

2016/05/27  BIPOL LEAD 
MODEL 300 

 
It was reported that a patient went to the 
emergency department because she was 
experiencing continuous, painful stimulation in the 
left neck and chest since (b)(6) 2016. However, the 
patient's device had been programmed off 5 years 
prior and was not programmed back on. A magnet 
was placed over the device for 30 seconds but was 
removed again because the patient complained that 
it was painful with the magnet over the device. The 
patient was transferred to a different hospital, and 
the physician noted that the patient's normal and 
magnet mode output currents were programmed to 
0ma and that the device had been disabled for 
quite a while. However, the patient was still in pain. 
The physician asked the patient if anything unusual 
had happened prior to the pain, and the patient said 
that nothing happened. Diagnostics were 
performed, but the results were not provided. The 
patient's devices were explanted on (b)(6) 2016 due 
to the pain. The explanted devices have not been 
received to date. Attempts for additional 
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information have been unsuccessful to date.the 
explanted generator and lead were received on 
(b)(6) 2016. Analysis has not been approved to 
date.the explanted generator and lead both 
underwent product analysis. An end-of-service 
warning message was verified for the pulse 
generator. Burn marks were observed on the pulse 
generator case, which indicated that the pulse 
generator may have been exposed to an electro-
cautery tool during device explant. The device 
output signal was monitored for more than 24-hrs, 
while the pulse generator was placed in a simulated 
body temperature environment. Results showed no 
signs of variation in the pulse generators output 
signal and demonstrated that the device provided 
the expected level of output current for the entire 
monitoring period. An analysis was performed on 
the returned lead portions, but the electrodes were 
not returned for analysis and therefore a complete 
evaluation could not be performed on the entire 
lead product. There was an abraded opening in the 
inner tubing of the lead, but the cause could not be 
determined. Continuity checks of the returned lead 
portions were performed, during the visual analysis, 
with no discontinuities identified. Additional 
information was received from the patient's 
explanting physician stating that the electrodes had 
been connected to the ansa cervialis instead of the 
vagus nerve. He believed this was the reason for 
the patient's reported neck pain. He also stated 
that the device never worked well for the patient, 
most likely because it was implanted on the 
incorrect structure. Manufacturer narrative: 
describe event, corrected data: initial report 
inadvertently reported that the devices had not 
been received to date. Device available for 
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evaluation, corrected data: initial report 
inadvertently reported that the devices had not 
been received to date. 

2013/05/13  Injury CYBERONICS 
- HOUSTON 

2016/05/27  PULSE GEN 
MODEL 102 

 
Medwatch report mw5061274 was received by the 
manufacturer. The patient reported the following: 
"the last surgery i had was to insert a vagus nerve 
stimulator, VNS made by cyberonics, this also 
became infected and i had yet another surgery and 
infection. They had to redo the surgery on my right 
chest instead of my left. The specific company for 
the VNS was made by cyberonics with generator 
(b)(4). After this surgery i had to stay one night in 
the hospital." mfr. Report# 1644487-2013-01470 
reports an infection that occurred for the patient in 
(b)(6) 2012 on her right chest. The patient had 
generator replacement surgery on (b)(6) 2013 and it 
is unclear if she is stating in this report that 
replacement surgery led to infection. Attempts for 
additional information have been made, but no 
additional relevant information has been received 
to date. 

2016/05/14  Injury CYBERONICS 
- HOUSTON 

2016/05/25  PULSE GEN 
MODEL 106 

 
A report was received indicating that a VNS patient 
who underwent a full system revision on (b)(6) 
2016 was in the intensive care unit on (b)(6) 2016 
with bradycardia every five minutes, suspected to 
be related to VNS stimulation. The patient's 
treating neurologist was at the hospital and elected 
to disable the device output. The physician ran 
system diagnostics and found readings within 
normal limits (lead impedance of 1,647 ohms). The 
physician indicated she would leave the device 
outputs off over the weekend and then try titrating 
the patient up from a low starting point on monday 
(b)(6) 2016. Follow up indicated that the device 
output was re-enabled on (b)(6) 2016 at an output 
current of 0.25ma with no bradycardia events 
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observed. It was stated that the patient has never 
experienced bradycardia with VNS therapy over 
the 12 years he has had VNS therapy. The device 
had previously been set to an output current of 
1.75ma in the operating room at the time of 
generator replacement on (b)(6) 2016. This is lower 
than the patient's setting with his prior device 
(2.25ma), however, prior to the replacement 
surgery the patient's device had been turned off 3-
4 weeks due to a low lead impedance condition 
with the prior VNS system (reported in mfg 
rpt#1644487-2016-00958). Normal lead 
impedance values were observed via system 
diagnostics on (b)(6) 2016. The provider states that 
one possible cause of the newly observed 
bradycardia could be the re-instatement of VNS 
therapy after approximately a year of not receiving 
intended stimulation due to the prior lead issue and 
the device disablement. The provider stated the 
other potential causes may be that the new lead 
electrodes may have been placed near the cardiac 
branch of the vagus nerve, or that the vagus nerve 
may have been ""raw"" (irritated) due to the lead 
revision surgery. The patient was discharged on 
(b)(6) 2016. On (b)(6) 2016 the patient was seen 
and device output currents were increased by the 
provider with no patient issues. Diagnostic values 
were within normal limits including lead impedance. 
The physician plans to continue a gradual titration 
of the patient on a bi-weekly basis. Manufacturer 
narrative: (b)(4).  

Injury CYBERONICS 2016/05/25  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation in the 
treatment of drug-resistant epilepsy in 29 children 
was published on 01/11/2016 which included 
adverse events and device malfunctions involving 5 
VNS patients. Three patients presented infections 
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and received intravenous antibiotic therapy, but the 
device had to be removed in 2 patients. Two 
patients devices were disabled due to leads broken. 
One patient underwent lead replacement surgery; 
no replacement was performed in the other case 
with infrequent seizures. Manufacturer report # 
1644487-2016-01111 involves the patient one 
who received intravenous antibiotic therapy due to 
an infection and underwent explant surgery. 
Manufacturer report # 1644487-2016-01110 
involves the patient two who received intravenous 
antibiotic therapy due to an infection and 
underwent explant surgery. The present 
manufacturer report, # 1644487-2016-01109, 
involves the patient three who received 
intravenous antibiotic therapy due to an infection. 
Manufacturer report # 1644487-2010-01513 
involves the patient who had his device disabled 
due to lead break and underwent surgical 
intervention. Manufacturer report # 1644487-
2016-01108 involves the patient who had his/her 
device disabled due to lead break but did not 
undergo surgical intervention, with infrequent 
seizures.  

Injury CYBERONICS 2016/05/25  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation in the 
treatment of drug-resistant epilepsy in 29 children 
was published on 01/11/2016 which included 
adverse events and device malfunctions involving 5 
VNS patients. Three patients presented infections 
and received intravenous antibiotic therapy, but the 
device had to be removed in 2 patients. Two 
patients devices were disabled due to leads broken. 
One patient underwent lead replacement surgery; 
no replacement was performed in the other case 
with infrequent seizures. The present manufacturer 
report, # 1644487-2016-01111, involves the 
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patient one who received intravenous antibiotic 
therapy due to an infection and underwent explant 
surgery. Manufacturer report # 1644487-2016-
01110 involves the patient two who received 
intravenous antibiotic therapy due to an infection 
and underwent explant surgery. Manufacturer 
report # 1644487-2016-01109 involves the 
patient three who received intravenous antibiotic 
therapy due to an infection. Manufacturer report # 
1644487-2010-01513 involves the patient who 
had his device disabled due to lead break and 
underwent surgical intervention. Manufacturer 
report # 1644487-2016-01108 involves the 
patient who had his/her device disabled due to lead 
break but did not undergo surgical intervention, 
with infrequent seizures.  

Injury CYBERONICS 2016/05/25  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation in the 
treatment of drug-resistant epilepsy in 29 children 
was published on 01/11/2016 which included 
adverse events and device malfunctions involving 5 
VNS patients. Three patients presented infections 
and received intravenous antibiotic therapy, but the 
device had to be removed in 2 patients. Two 
patients devices were disabled due to leads broken. 
One patient underwent lead replacement surgery; 
no replacement was performed in the other case 
with infrequent seizures. Manufacturer report # 
1644487-2016-01111 involves the patient one 
who received intravenous antibiotic therapy due to 
an infection and underwent explant surgery. The 
present manufacturer report, # 1644487-2016-
01110, involves the patient two who received 
intravenous antibiotic therapy due to an infection 
and underwent explant surgery. Manufacturer 
report # 1644487-2016-01109 involves the 
patient three who received intravenous antibiotic 
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therapy due to an infection. Manufacturer report # 
1644487-2010-01513 involves the patient who 
had his device disabled due to lead break and 
underwent surgical intervention. Manufacturer 
report # 1644487-2016-01108 involves the 
patient who had his/her device disabled due to lead 
break but did not undergo surgical intervention, 
with infrequent seizures.  

Malfunction CYBERONICS, 
INC. 

2016/05/25  LEAD MODEL 
UNKNOWN 

 
An article titled vagus nerve stimulation in the 
treatment of drug-resistant epilepsy in 29 children 
was published on 01/11/2016 which included 
adverse events and device malfunctions involving 6 
VNS patients. Three patients presented infections 
and received intravenous antibiotic therapy, but the 
device had to be removed in 2 patients. Two 
patients devices were disabled due to leads broken; 
one patient underwent lead replacement surgery; 
no replacement was performed in the other case 
with infrequent seizures. The present manufacturer 
report, # 1644487-2016-01108, involves the 
patient who had his/her device disabled due to lead 
break but did not undergo surgical intervention, 
with infrequent seizures. Manufacturer report # 
1644487-2010-01513 involves the patient who 
had his device disabled due to lead break and 
underwent surgical intervention. Manufacturer 
report # 1644487-2016-01111 involves the 
patient one who received intravenous antibiotic 
therapy due to an infection and underwent explant 
surgery. Manufacturer report # 1644487-2016-
01110 involves the patient two who received 
intravenous antibiotic therapy due to an infection 
and underwent explant surgery. Manufacturer 
report # 1644487-2016-01109 involves the 
patient three who received intravenous antibiotic 
therapy due to an infection.an article titled "vagus 
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nerve stimulation in the treatment of drug-resistant 
epilepsy in 29 children" was published on 
01/11/2016 which included adverse events and 
device malfunctions involving five VNS patients. 
Three patients presented infections and received 
intravenous antibiotic therapy, but the device had 
to be removed in two patients. Two patient's 
devices were disabled due to leads broken; one 
patient underwent lead replacement surgery; no 
replacement was performed in the other case with 
infrequent seizures. The present manufacturer 
report, # 1644487-2016-01108, involves the 
patient who had his/her device disabled due to lead 
break but did not undergo surgical intervention, 
with infrequent seizures. Manufacturer report # 
1644487-2010-01513 involves the patient who 
had his device disabled due to lead break and 
underwent surgical intervention. Manufacturer 
report # 1644487-2016-01111 involves the 
patient one who received intravenous antibiotic 
therapy due to an infection and underwent explant 
surgery. Manufacturer report # 1644487-2016-
01110 involves the patient two who received 
intravenous antibiotic therapy due to an infection 
and underwent explant surgery. Manufacturer 
report # 1644487-2016-01109 involves the 
patient three who received intravenous antibiotic 
therapy due to an infection. Manufacturer 
narrative: the previously submitted mdr 
inadvertently provided the wrong event description 
for the event. 

2015/12/01  Injury CYBERONICS, 
INC. 

2016/05/23  PULSE GEN 
MODEL 103 

 
It was reported that the patient had been recently 
diagnosed with gastroparesis. The 
gastroenterologist felt that there may be some 
damage to patient's vagus nerve which may have 
caused patient's stomach muscles to be paralyzed. 
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Clinic notes were later received for patient's 
generator replacement as the device is nearing end 
of service. The patient's previous issues with device 
migration, scar tissue and erratic stimulation were 
reported in manufacturer report # 1644487-2015-
04744.it was reported that the patient's neurologist 
was unaware of patient's issues and was not able to 
provide any information regarding the patient's 
current problems. Attempts to the ENT physician 
for additional relevant information were 
unsuccessful to date. Manufacturer narrative: . 

2014/07/14  Injury CYBERONICS, 
INC. 

2016/04/25  VNS 
THERAPY 
DEMIPULSE 

 
My client had a vagal nerve stimulator (VNS) 
implanted on (b)(6) 2012 in hopes that it would 
eliminate or reduce the painful and debilitating 
grand mal seizures that she was having on a very 
consistent basis. Following implantation of the 
VNS, her seizures became more frequent and more 
severe, but she held out hope that this would 
eventually turn around. It did not, and in face, 
became more threatening. On (b)(6) 2014, she 
experienced severe internal shocks that were 
painful and strong enough to drop her to the 
ground. She went to the hospital for treatment and 
it was discovered that she could not shut the VNS 
down with the prescribed magnetic method and 
found no answer to why she was shocked. She was 
told by the manufacturer's representative that she 
should leave the VNS in her body and that the 
voltage would be lowered from 2.25 ma to 0.75 ma 
to reduce the severity of the shock, if it were to 
happen again. She was told that if it shocked her 
again at this voltage it would hurt her less. 
Reducing the voltage did not work. She was again 
shocked in (b)(6) 2016 and again went to the 
hospital for treatment. She decided to have the 
VNS shut off at the time and decided to have it 
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surgically removed at the first available 
opportunity. Following the second shock in (b)(6) 
2016, she was informed that "high ohms lead 
impedance" was detected from the VNS but did not 
receive any other diagnosis concerning why she 
was being shocked or what the problem with the 
device might be. She was also not given any 
information on why her seizures had not subsided 
and why she did not feel any better after 
implantation of the VNS. She had the VNS 
surgically removed on (b)(6) 2016 by dr. (b)(6) in 
(b)(6). Due to the proximity of parts of the device to 
nerves in her neck, a portion of the VNS still 
remains inside of her. The manufacturer's 
representative recovered the portion of the VNS 
that was removed and it is believed to be in the 
manufacturer's possession. She believes that tests 
are currently being run on the VNS. Following the 
surgery to remove the VNS, she found out that her 
particular VNS device, model number 103, was on 
an active recall at the time that it was surgically 
implanted in her body. The recall was initiated for 
model number 103 on october 4, 2011 and was not 
terminated until december 4, 2012. Her VNS model 
number 103 was surgically implanted on (b)(6) 
2012. The recall indicates that there was a software 
design issue that caused unexpected intensive 
follow-up indicator messages when trying to 
interrogate a VNS model number 103. The recall 
indicates that implanting facilities were contacted 
on may , 2011 and may 10, 2011 to remove 
product from the field that was not yet implanted. 
However, as of (b)(6) 2012, her device was not 
removed from the field and was implanted while it 
was on recall. Following the removal of the VNS 
she has had no grand mal seizures and has had only 
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three petit mal seizures, which numbers are 
markedly lower than those prior to implantation of 
the device. At the time of the device malfunction 
my client's medications were: citalopram 10mg; 
clobazam 10mg; lamotrigine 200mg; lorazepam 
2mg; norethindrone 0.35mg; toprimate 200mg. 

2016/04/08  Malfunction CYBERONICS, 
INC. 

2016/04/28  LEAD MODEL 
302 

 
It was reported that high impedance was observed 
on VNS patient's system. The patient was due to 
undergo generator replacement surgery, when high 
impedance was identified; the VNS patient's device 
was tested and system mode diagnostic results 
revealed high impedance (dc dc code 7) and near 
end of service = no. It was reported that the device 
replacement surgery was performed. The patient's 
VNS system was tested upon connection of the 
new generator to the existing lead and high 
impedance persisted. It was reported that the 
newly implanted device was disabled. Review of 
the available programming and diagnostic history 
showed normal diagnostic results through (b)(6) 
2012. Additional information was received 
indicating that the generator was replaced due to 
battery depletion. The return of that explanted 
device to the manufacturer is expected but it has 
not been received to date. It was reported that a 
lead revision due to lead discontinuity is planned. 
No known surgical interventions have occurred to 
date.the explanted generator was received to the 
manufacturer on 04/28/2016. Analysis of the 
returned generator was completed. The generator 
performed according to functional specifications. 
During the product analysis there were no 
anomalies found with the pulse generator.further 
information was received indicating that the patient 
underwent lead replacement surgery on (b)(6) 
2016. The lead was replaced due to lead 
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discontinuity. The patient's VNS system was tested 
upon connection of the new lead to the generator 
and system diagnostics returned impedance results 
within normal limits with 1568 ohms. The 
explanted lead was returned to the manufacturer 
on 06/09/2016. Analysis is underway but it has not 
been completed to date.an analysis was performed 
on the returned lead portions and the reported 
allegations of "fracture of leads" were confirmed. 
Note that the (-) green electrode was not returned 
for analysis and therefore a complete evaluation 
could not be performed on the entire lead product. 
During the visual analysis of the returned 40mm 
portion the (+) white electrode quadfilar coil 
appeared to be broken approximately 19mm from 
the electrode bifurcation. Scanning electron 
microscopy was performed and identified the area 
as having extensive pitting which prevented 
identification of the coil fracture type. Pitting was 
observed on the coil surface. During the visual 
analysis of the returned 9mm portion the end of 
the (+) white electrode quadfilar coil appeared to be 
broken approximately 18mm past the end of the 
cut inner silicone tubing. Scanning electron 
microscopy was performed and identified the area 
on two of the broken coil strands as having 
evidence of a stress induced fracture (fatigue 
appearance) with mechanical damage and pitting. 
The area on the remaining broken coil strands was 
identified as being mechanically damaged which 
prevented identification of the coil fracture with 
pitting. Flat spots and pitting were observed on the 
coil surface. It is believed that stimulation was 
present for a certain period of time as evidenced by 
the presence of metal pitting. Low magnification 
sem analysis of the quadfilar coil shows 
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characteristics typical of a lead discontinuity which 
may include: material fracture, rough or pitted 
surface, thinned material thickness, electro-etching 
or material dissolution. What appeared to be white 
deposits were observed in various locations. Eds 
(energy dispersion spectroscopy provides chemical 
or element identity/composition analysis) was 
performed on the deposit observed on the outer 
silicone tubing and identified the deposit as 
containing silicon, phosphorus, sodium, magnesium 
and calcium. During the visual analysis the (+) white 
electrode ribbon appeared to be embedded in what 
appeared to be remnants of dried body tissue. This 
condition may have prevented the (+) white 
electrode ribbon from coming in contact with the 
vagus nerve. With the exception of the observed 
discontinuity and the tissue-covered (+) white 
electrode ribbon the condition of the returned lead 
portions is consistent with conditions that typically 
exist following an explant procedure. No other 
obvious anomalies were noted. The setscrew marks 
found on the lead connector pins provide evidence 
that, at one point in time, a good mechanical and 
electrical connection was present. Continuity 
checks of the returned lead portions were 
performed, during the visual analysis, and no other 
discontinuities were identified. Based on the 
findings in the product analysis lab, there is 
evidence to suggest a discontinuity in the returned 
portions of the device which may have contributed 
to the stated allegations of high impedance. Note 
that since the (-) green electrode was not returned 
for analysis, an evaluation and resulting 
commentary cannot be made on that portion of the 
lead. However, the positive electrode condition 
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may have contributed to the reported high 
impedance. 

2015/01/01  Injury LIVANOVA 
USA, INC. 

2016/04/26  PULSE GEN 
MODEL 103 

 
It was reported that the patient has been doing 
extremely well on her VNS, but has had a total of 5 
spontaneous abortions while trying to get pregnant. 
The physician noted that the first two occurred at 4 
weeks and the 3rd occurred at 2 weeks. He 
believes these are potentially related to the VNS 
therapy because the vagus nerve innervates the 
uterus. Per the physician, repeated stimulation of 
the nerve could affect the window in which the 
uterus is able to successfully allow for fetus 
implantation. The physician had spoken to multiple 
fertility experts, and they agreed that the VNS 
could potentially be the cause of this. He and the 
fertility experts closely monitored this patient and 
her medications and they confirmed that no 
medications are potentially causing the 
miscarriages. Patient is not on any medications due 
to attempting to get pregnant. The patient's 
generator was temporarily disabled on 04/01/2016 
to see if the patient can successfully have a child 
with the VNS programmed off.it was reported that 
the patient's device was turned back on few 
months ago. The neurologist mentioned that the 
device was turned off previously so the patient 
could have a baby. He reported that the patient had 
several spontaneous abortions in the past that he 
attributed to VNS.physician stated that patient that 
had previously tried to get pregnant and kept 
having spontaneous abortions, which were clarified 
to mean miscarriages. He reported that she 
experienced three miscarriages (previously 
reported to be 5). Physician believed that the 
miscarriages were related to the VNS. He had 
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disabled the VNS previously and the patient had 
conceived and delivered at that time. 

2016/03/29  Injury CYBERONICS, 
INC. 

2016/04/22  PULSE GEN 
MODEL 103 

 
It was reported that a patient had laparoscopic 
nissun fundoplication surgery on (b)(6) 2016. 
Postoperatively, the patient was complicated by a 
seizure and then had cardioversion at 125j for 
arrhythmia. A ct scan was obtained, which showed 
a pericardial effusion. The patient was then 
emergency transported to another hospital for 
exploration surgery. During the surgery, it was 
determined that there was a hole in the 
pericardium and a tear in an arterial branch of the 
circumflex coronary artery. The VNS magnet was 
placed over the device during this surgery. After 
the reparative surgery, the patient experienced 
recurrent episodes of painful stimulation, 
bradycardia, drop in blood pressure, and asystole 
during VNS stimulation. The patient's magnet was 
placed over the generator, but, due to the patient 
being morbidly obese, the skin where the magnet 
was taped would move and allow stimulation to 
occur. The patient then had a temporary pacemaker 
implanted, and the VNS was programmed to 0ma 
on (b)(6) 2016. Diagnostics were performed, and 
the results were all within normal limits. The 
arrhythmias and painful stimulation no longer 
occurred after the device was programmed off. The 
physician planned to leave the device programmed 
off for a while and slowly reintroduce therapy after 
the patient stabilized. It was also reported that the 
patient had a history of mild bradycardia prior to 
this event. No further relevant information has 
been received to date.data was received from 
03/29/2016 and 03/30/2016. No anomalies were 
noted - the data indicated that the device was 
functioning within normal limits. It was observed 
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that the impedance had dropped from 2674 ohms 
to 1419 ohms (-47.0% change) on (b)(6) 2016, 
5:57:24 (estimated). The sudden temporary drop in 
impedance could be attributed to the nerves 
response to injury (i.e. Expel of ionic endoneurial 
fluids from damaged nerve cells; an observed 
increase in this fluid via MRI is often used as an 
indicator of nerve injury). It was found that 
electrical current from the external defibrillator 
(cardioversion equipment) can transfer through the 
generator and leads to the vagus nerve, where the 
resulting charge density and energy delivered to 
the nerve from the defibrillation is at levels 
considerably higher than what the nerve 
experiences with VNS therapy, even at maximal 
settings. 

2016/03/12  Death CYBERONICS, 
INC. 

2016/04/06  PULSE GEN 
MODEL 102 

 
It was reported that the patient was admitted to 
the ICU due to seizures. The nurse at the ICU 
reported that the patient grabs at the area of VNS 
but is unable to communicate the issue due to pre-
existing conditions. Due to this, a device issue is 
suspected and the nurse was informed about the 
use of magnet in disabling the stimulation and 
referred to patient's neurologist who can disable 
the device. Additional information was received 
from the nurse at the ICU about patient's admission 
on (b)(6) 2016 due to nausea and vomiting. On 
(b)(6) 2016, patient experienced seizures. At night 
around 1 pm on (b)(6) 2016, patient grabbed the 
left chest at the generator site and reported pain. 
Patient was given pain medication and the magnet 
was not used to disable the device. On (b)(6) 2016, 
patient reported pain again around 4 pm. Patient 
was reported to have been discharged after 
(b)(6).additional information was received that the 
patient had passed away on (b)(6) 2016. The 
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patient's devices were explanted on (b)(6) 2016 by 
the medical examiner's office but have not been 
received to date. Patient was re-admitted in to 
(b)(6) hospital around (b)(6) 2016 due to 
experiencing seizures. After seizures, patient 
clutches the generator site and complained of pain. 
According to the treating physician, this has 
occurred several times. The hospital requested the 
device be checked and a field representative 
performed interrogation and diagnostics. The 
physician was informed about using the magnet to 
disable the patient's device and was asked to 
contact the patient's neurologist for further 
instruction. An internal SUDEP evaluation was 
performed by the manufacturer which determined 
the death to be possible SUDEP. The autopsy 
results were requested from the medical examiner's 
office but were not received to date as the autopsy 
is not yet completed.the explanted devices were 
received for analysis on 05/02/2016. Since a 
significant portion of the lead (including the 
electrode array) was not returned for analysis, an 
evaluation and resulting commentary cannot be 
made on that portion of the lead. Other than typical 
wear and explant related observations, no 
anomalies were identified in the returned lead 
portion. Analysis of the generator is underway and 
has not been completed to date.in the (b)(4) lab, the 
device output signal was monitored for more than 
24-hrs, while the generator was placed in a 
simulated body temperature environment. Results 
showed no signs of variation in the pulse 
generator&#62688;output signal and demonstrated 
that the device provided the expected level of 
output current for the entire monitoring period. 
The pulse generator diagnostics were as expected 
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for the programmed parameters. Analysis in the 
(b)(4) lab concluded proper functionality of the 
pulse generator and that no abnormal performance 
or any other type of adverse condition was 
found.death certificate and the autopsy results 
were received indicating that the patient's 
immediate cause of death was hypertensive 
cardiovascular disease. The manner of death is 
natural. The patient died while in hospice care. 
Patient's medical history is significant for 
congestive heart failure, liver and kidney failure, 
(b)(6), mental retardation and dementia. Patient also 
has a clinical history of seizure disorder. Per the 
autopsy results, the heart is markedly enlarged and 
globular with four-chamber dilatation and diffuse 
endocardial fibrosis of the left ventricle. The lungs 
are edematous, and the right lower lung lobe is 
collapsed, the liver is mottled. The right kidney has 
marked cortical pitted scars consistent with remote 
infarction or possible chronic pyelonephritis. A 
vagus nerve stimulator is in place. As such, the 
cause of death is hypertensive cardiovascular 
disease. Hepatitis c is a contributory cause. 
Manufacturer narrative: additional manufacturer 
narrative and/or corrected data: supplemental 
report #1 inadvertently omitted the identifiers of 
the corrected data fields, which were (describe 
event or problem) and (relevant tests/laboratory 
data, including dates) regarding details of the 
patients hospital admission and device diagnostics 
respectively. 

2011/02/15  Injury CYBERONICS 2016/03/23  VNS-
CYBERONICS, 
GENERATOR 
#67644 

 
I developed brain cancer in my right frontal lobe, 
found in (b)(6) 2011. The doctor was inserting 
screws to my skull bone. He tightened one of the 
screw and it broke so the surgery went longer. I 
developed an infection with radiation on the area 
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of my previous surgery and the dehisced extending 
my radiation treatments, these 36 radiation 
treatments made me very sick. I had to have an 
emergency surgery to see what was going on in my 
brain. This surgery revealed that my skull bone was 
infected and they removed 1/4 or more of my skull 
and used more screws than they anticipated. I had 
some kind of infection prior to this and had drains 
in my head to get excess fluid out of my swollen 
brain. After this surgery i developed another 
infection and another hospital stay. Throughout the 
whole ordeal of dealing with this situation i had six 
to eight infections, and at least three to four stays 
in the hospital, some up to 2 weeks. I am not sure 
what the name of the plates were or what the 
company was called for these (i have all my notes 
from this time, i could look through notebooks and 
files for a day, to find this out). The last surgery i 
had was to insert a vagus nerve stimulator, VNS 
made by cyberonics, this also became infected and i 
had yet another surgery and infection. They had to 
redo the surgery on my right chest instead of my 
left. The specific company for the VNS was made 
by cyberonics with generator (b)(4). After this 
surgery i had to stay one night in the hospital. I 
moved to (b)(6) to be near my sister who helped me 
out. The trip from (b)(6) is 45 minutes as opposed 
to 3 hours. On one trip from (b)(6) i totalled my 
(b)(6), i don't remember why. Some of the leftover 
symptoms are: i have not worked since 2011 in a 
job i loved as (b)(6); i have really bad balance and 
numbness on my left side, i go to the hospital at 
(b)(6) every 4 months to get a contrast MRI with 
the neurosurgeon and with a neurologist to check 
and adjust my medication if needed. I cannot use a 
ladder, cannot swim alone, cannot kayak or canoe 
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with my family, i cannot snowboard with my girls 
anymore, occasionally i lose my driver's license for 
medical reasons. So that is my story. One thing to 
add is that along the way someone snagged and 
paralyzed one of my vocal cords, it will remain that 
way for the rest of my life. After all this happened, 
my eyesight changed, i never had to use eyewear 
until after all this. Thank you, and if you need 
anything further, please feel free to call me (b)(6). I 
am not sure my cognitive abilities will ever be the 
same. 

2016/03/15  Malfunction CYBERONICS, 
INC. 

2016/03/23  LEAD MODEL 
304 

 
It was reported that VNS patient feels that the 
generator is no longer working. Patient does not 
feel the auto stimulation anymore. Information 
received from patient neurologist visiting the 
patient that the battery seemed to be ok, and it 
looked like fibrosis. Additional information was 
received that VNS system was interrogated on 
(b)(6) 2016 and high lead impedance found. 
Physician suspects' fibrosis. Further clarification 
was received from patient that they cannot feel the 
auto simulation which was every 5 minutes 
anymore but that could have been also because of 
body getting used to it. It was reported that patient 
got worried when they needed to use the magnet 
and haven't sensed anything after using it. Patient 
does not have increase in seizures. Additional 
information was received that when patient used 
the magnet during the aura they didn't need that 
longer period to recover and did not need to lie 
down to stop the seizure. During the last visit when 
high impedance found, device settings were change 
to see if patient could feel stimulation which was 
not the case and patient saw then programmed 
back to the previous settings. Patient trauma is not 
believed to have caused or contributed to the high 
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impedance. No known surgical interventions have 
occurred to date.additional information was 
received from patient that on (b)(6) 2016 patient 
had quite a complex seizure in sleep. Type of 
seizure that patient didn't had for some period in 
which patient woke up from the bed, pushed 
himself back in bed with the hands and then started 
trembling (a normal part of the seizure). Patient 
reported they don't guarantee that the VNS would 
have stopped the seizure if it would have worked 
but the chances would have been to be lighter. 
Patient reported that during the week before had 
almost daily problems which seems more like 
vertigos not epileptic seizures in which he doesn't 
loose conscience or tremble but needs to close the 
eyes because everything moves and also needs to 
lay down because of the feeling of loosing all the 
strength in the muscles. Patient had to call the 
ambulance and had blood test in the hospital but 
the VNS system wasn't checked.additional 
information was received that patient had a follow 
up visit with their neurologist who found out that 
the connection between the vagus nerve and the 
VNS isn't working. Patient was referred for surgery 
as it was concluded that there is no power in the 
battery. Patient underwent surgery on (b)(6) 2016. 
It was reported that during the surgery a lead break 
was observed and full VNS system replaced. 
Manufacturer narrative: . Manufacturer narrative: 
the previously submitted mdr inadvertently 
provided the wrong suspect device for the event. 
Device manufacture date; corrected data: the 
previously submitted mdr inadvertently provided 
the wrong suspect device manufacture date for the 
event. 
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2014/09/24  Injury CYBERONICS, 
INC. 

2016/03/14  LEAD MODEL 
304 

 
On (b)(6) 2016 the physician indicated that the 
patient's chocking sensation is from misfiring of the 
VNS. He said that the memory issues are not 
applicable. All diagnostics were reported to be 
within normal limits with the last one performed on 
(b)(6) 2016. The physician turned off the patient's 
VNS and the patient is considering having it 
removed and probably not replaced. The patient 
does not have a medical history of these events 
prior to VNS. The only event preceding the onset of 
the chocking/painful stimulation is replacement of 
the VNS. It was previously reported that the patient 
underwent a full revision on (b)(6) 2014 due to 
issue following a mammogram. The patient is still 
having discomfort in the neck with stimulation, so 
the physician indicated that he would like contact 
information for a VNS surgeon for another opinion 
as the previous surgeon stated he would not do 
another revision for the patient. It was reported 
that a system diagnostics test had not been 
performed after the recent complaint of painful 
stimulation. Additional information was requested 
from the physician but no further information was 
received regarding whether diagnostics were 
performed since the replacement. On (b)(6) 2016 
the patient's mother reported that the patient has 
been experiencing painful stimulation as well as 
profound breathing issues since the generator 
revision. The breathing issues are described as a 
strong choking sensation leading to gasping and can 
last up to 30 seconds at a time. The patient then 
reported that this issue typically presents when she 
turns her head to the left or the right and that it has 
happened "thousands of times" so she is used to 
the effects. She also is experiencing memory issues. 
The patient stated that she is now having an 
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increase in seizures since her device was turned off 
on (b)(6) 2016. She said that at this time, she wants 
her system replaced because of the shocking and 
not wanting to have the stimulation turned back on. 
The patient noted that the magnet is still 
programmed on. She then indicated that she never 
had a problem with the previous system and when 
it was turned on following replacement, she started 
to feel shocking that was more over the generator 
site in the shoulder. The issues were also indicated 
as not occurring with stimulation on-times but 
always happened and resolved when the generator 
was programmed off. The patient said that her 
phrenic nerve is being stimulated per her 
neurologist, but it wasn't clear how he determined 
this. She indicated that when the magnet was 
swiped the day after it was painful, which is why 
she doesn't want to turn it back on. The patient 
stated that there is no room on the nerve because 
the surgeon removed part of her vagus nerve and 
stitched it back together, which she was insistent 
that this occurred as the surgeon told her this. The 
patient said that the old system was completely 
removed according to the x-rays. On (b)(6) 2016, a 
physician reported that the patient was hospitalized 
due to the increased in seizures. He said the 
primary reason for disablement was painful 
stimulation, shocking in her neck that occurred 
when she turned her head.on 5/17/16 the 
physician reported that the patient did have a 
portion of their vagus nerve removed and then 
stitched back together again on (b)(6) 2014 during 
the full revision surgery that day. Manufacturer 
narrative: inadvertently reported incorrect age on 
initial report. 
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2015/11/23  Injury MEDTRONIC 
NEUROMOD
ULATION 

2016/03/09  IMPLANTABL
E 
NEUROSTIM
ULATOR 

 
Cukiert, a., rydenhag, b., harkness, w., cross, j.h., 
gaillard, w.d. Technical aspects of pediatric epilepsy 
surgery: report of a multicenter, multinational web-
based survey by the ilae task force on pediatric 
epilepsy surgery. Epilepsia. 2016. 1-7. Doi: 
10.1111/epi.13292. Summary: we report on a web-
based survey aimed at evaluating the current 
technical approaches in different centers around 
the world performing epilepsy surgery in children. 
The intention of the survey was to establish 
technical standards. Reported events: 1. It was 
reported that 0.5% of pediatric epilepsy patients 
who underwent surgery for deep brain stimulation 
(dbs) experienced complications that extended their 
hospital stay. It was noted these complications 
included both infection and hematoma. The results 
were taken from a survey of 52 centers world-wide 
that performed pediatric epilepsy surgeries. 2. It 
was reported that 0.9% of pediatric epilepsy 
patients who underwent surgery for vagus nerve 
stimulation (VNS) experienced comp lications that 
extended their hospital stay. It was noted these 
complications included both infection and 
hoarseness. The results were taken from a survey 
of 52 centers world-wide that performed pediatric 
epilepsy surgeries. Additional information has been 
requested regarding patient/device info, event 
dates, clarification on the information provided, and 
for additional missing required fields; a 
supplemental report will be filed if additional 
information is received. See attached literature 
article. Manufacturer narrative: please note this 
date is based off of the articles publication date as 
the specific event date was not provided in the 
published literature. It was not possible to ascertain 
specific device information from the article or to 
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match the reported events with previously reported 
events. Correspondence has been sent to the 
author of the article inquiring about individual 
patient information and additional information 
regarding the reported events. Device used for off 
label indication. The indication the device was used 
for was pediatric epilepsy. (b)(4). 

2011/10/05  Injury CYBERONICS 
- HOUSTON 

2016/03/07  PULSE GEN 
MODEL 103 

 
Clinic notes were received for review. Clinic notes 
dated (b)(6) 2013 indicate that the patient has 
obstructive sleep apnea and the frequency on the 
VNS was changed from 25hz to 20hz "since the 
patient has osa and higher frequencies may at times 
worsen the apnea episodes and therefore increase 
the frequency of seizures." the notes also mention 
that the patient's mother does not feel that the 
VNS has been helpful at all. Clinic notes dated (b)(6) 
2012 state that the patient's output and magnet 
current were increased to 
1.25/30/500/30/5/.758/60/500 and the patient 
showed some signs of throat discomfort. Due to 
the discomfort, the patient's signal frequency and 
pulse width were decreased to 25hz/250usec and 
the patient was observed to tolerate this settings. 
The patient noted some vocal hoarseness with this 
but did not appear to have any throat discomfort. 
Clinic notes dated (b)(6) 2011 indicate that the 
patient was last seen on (b)(6) 2011 and the VNS 
settings were increased at that visit and the patient 
had success with abortion of seizures or shortening 
of seizure by swiping the VNS magnet. However, at 
this visit, the patient's seizures have become harder 
and longer, however, the frequency of his seizures 
have decreased slightly. The patient however has 
had his keppra xr changed to a generic form. This 
occurred on saturday, and on sunday, he had a 2-
minute seizure, and on monday, he also had a 2 
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minute seizure. The patient was continued on the 
same vagus nerve stimulator settings. It was noted 
that the patient is tolerating these settings; 
however, his seizures have gotten somewhat 
harder and longer although their frequency has 
slightly improved. On (b)(6) 2016 the physician's 
office reported that the patient's cpap was reported 
to have been used prior to the placement of the 
VNS. It was reported that keppra was also 
increased after the increase in seizures. The 
seizures were not indicated in the notes to have 
been related to the VNS. The lack of efficacy was 
also stated to likely be due to the patient's history 
and disease state and that he was not a responder 
to the therapy. The physician later reported that 
diagnostics were normal at 2713ohms and that the 
patient's change in seizure pattern was an 
increased in intensity and length but an 
improvement in frequency. The patient was 
changed from a cpap to autopap on (b)(6) 2011. 
The physician believes the obstructive sleep apnea 
is unrelated to VNS. The change in seizure pattern 
is partially related to VNS as the patient also had 
been changed to generic form of keppra xr during 
this time. There was no contributory programming 
changes. The physician believes that the VNS 
improved the frequency of the patient's seizures. 

2016/02/02  Malfunction CYBERONICS, 
INC. 

2016/02/26  PULSE GEN 
MODEL 106 

 
It was reported that VNS patient had high lead 
impedance found during a follow up visit on (b)(6) 
2015; the impedance value was 5590 ohms. It was 
reported that the last good lead impedance result 
was obtained on (b)(6) 2016 and the impedance 
value was 3196 ohms. It was reported that the VNS 
system was switched off due to high impedance. It 
was reported that patient felt during a seizure two 
weeks prior to the visit. No patient discomfort upon 
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stimulation is reported. X-rays dated (b)(6) 2014 
were provided to the manufacturer for further 
review. The generator appears in the left chest in a 
normal placement. The filter feed-through wires 
appear to be intact. The lead connector pin appears 
fully inserted into the generator connector block. 
Part of the lead was behind the generator and 
could not be assessed. No clear lead breaks or 
sharp angles were found in the parts of the lead 
that could be assessed. From the images, assuming 
where the anchor tether will be located then the 
vagus nerve is not in a straight line, including the 
lack of strain relief it means the electrodes are 
more than likely being pulled from the nerve, this in 
turn can allow fibrosis to move in underneath the 
electrode. It was reported that patient was seen 
again on (b)(6) 2016, the lead impedance was 6031 
ohms. Additional information received that the 
nurse switched device back on to the settings of 
0.5ma as set previously, not further ramp up of the 
device. Nurse swiped with magnet to review 
patient's response and no discomfort was noted; 
patient showed signs of device activating with 
exaggerated swallow but this did not cause any 
pain. It was reported that patient will be seen for 
follow up in (b)(6) 2016. No known surgical 
interventions have occurred to date. Review of 
manufacturing records confirmed all tests passed 
for the lead prior to distribution.information was 
received that patient underwent surgical 
intervention on (b)(6) 2016. After checking the lead 
connector pin, it was observed that the pin was not 
inserted properly into the generator. Once the lead 
was connected correctly, lead impedance value was 
confirmed to be within normal limits.on (b)(6) 2016, 
an email was received from a patient school staff 
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reporting that "the VNS stopped working and has 
only recently been repaired." further clarification 
was received from staff member that one of the 
internal wires of the VNS became detached and 
needed to be repaired under general anesthesia. 
The nurse was contacted for further clarification 
reported that she expects they mean that they 
were not using her magnet before and now they 
can. Nurse stated that she last reviewed patient on 
(b)(6) 2016 and interrogation is satisfactory, lead 
impedance was 3165 ohms. Manufacturer 
narrative: (b)(4). Manufacturer narrative: (b)(4).  

Death CYBERONICS 2016/02/17  PULSE GEN 
MODEL 
UNKNOWN 

 
The complete article titled "long term effect of 
vagus nerve stimulation in pediatric intractable 
epilepsy: an extended follow-up" was published and 
reviewed. It was reported that one VNS patient 
with an initial effect of 40% seizure reduction with 
the VNS therapy, started to have more frequent 
seizures after 4 years of VNS. It was reported in the 
article that during the study period one VNS patient 
died due to a possible SUDEP. It was also reported 
that 2 patients had their VNS devices removed due 
to local infection. The manufacturer report # 
1644487-2016-00321 involves the patient with an 
increase in seizures. The manufacturer report # 
1644487-2015-06031 involves the first patient 
with an infection. The manufacturer report # 
1644487-2015-06032 involves the second patient 
with an infection. Manufacturer narrative: .  

Malfunction CYBERONICS 2016/02/17  PULSE GEN 
MODEL 
UNKNOWN 

 
The complete article titled "long term effect of 
vagus nerve stimulation in pediatric intractable 
epilepsy: an extended follow-up" was published and 
reviewed. It was reported that one VNS patient 
with an initial effect of 40% seizure reduction with 
the VNS therapy, started to have more frequent 
seizures after 4 years of VNS. It was reported in the 
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article that during the study period, one VNS 
patient died due to a possible SUDEP. It was also 
reported that 2 patients had their VNS devices 
disabled due to local infection. The manufacturer 
report # 1644487-2016-00321 involves the 
patient with an increase in seizures. The 
manufacturer report # 1644487-2016-00323 
involves the death case. The manufacturer report # 
1644487-2015-06031 involves the first patient 
with an infection. The manufacturer report # 
1644487-2015-06032 involves the second patient 
with an infection. 

2016/01/14  Death CYBERONICS, 
INC. 

2016/02/08  PULSE GEN 
MODEL 106 

Insufficient 
Information 

It was reported on 01/14/2016 that this VNS 
patient passed away on (b)(6) 2016 while sleeping. 
It was stated that the patient was recently 
implanted with her first VNS device in (b)(6) 2015 
and the aspire device had changed her life for the 
better. An autopsy is being performed to determine 
cause of death. For further relevant information has 
been obtained to date.additional information was 
received that indicated that the patient's brain was 
sent to (b)(6) to be inspected and based on what 
they have found they believe the cause of death is 
SUDEP. There were no other obvious causes of 
death found. The patient went to bed on 
wednesday night, (b)(6) around 10pm and in the 
morning she was found in her bed unresponsive. It 
was explained that it wasn't expected to be a 
seizure since the patient's mom can usually hear 
when she is having one and that did not happen 
that night. There was no suspicion of the VNS 
being the cause of her passing. The date of death 
was also clarified to be (b)(6) 2016. The explanted 
generator and lead were received for analysis on 
(b)(4) 2016. Analysis is underway but has not been 
completed to date.product analysis for the lead was 
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completed and approved on 03/07/2016. An 
analysis was performed on the returned lead 
portion. Note that a portion of the lead assembly 
including the electrodes was not returned for 
analysis; therefore a complete evaluation could not 
be performed on the entire lead product. The 
condition of the returned lead portion is consistent 
with conditions that typically exist following an 
explant procedure. No obvious anomalies were 
noted. Continuity checks of the returned lead 
portion were performed, during the visual analysis, 
and no discontinuities were identified. Product 
analysis for the generator was completed and 
approved on 03/11/2016. In the lab, the device 
output signal was monitored for more than 24-hrs, 
while the generator was placed in a simulated body 
temperature environment. Results showed no signs 
of variation in the pulse generator's output signal 
and demonstrated that the device provided the 
expected level of output current for the entire 
monitoring period. The pulse generator diagnostics 
were as expected for the programmed parameters. 
There were no performance or any other type of 
adverse condition found with the pulse generator.it 
was reported that an abstract captured the 
previously reported event. No additional relevant 
information was received via the abstract. 
Manufacturer narrative: (b)(4). Manufacturer 
narrative: m. Etienne, m. Mccauley, r. Venor. A case 
of SUDEP after improved seizure control with the 
aspire sr vagal nerve stimulator. American epilepsy 
society, 2016.  

Malfunction MEDTRONIC 
XOMED, INC. 

2016/02/05  NIM® EMG 
 

From the article published in, the american journal 
of otology vol. 20, no. 5 in 1999 entitled, vagal 
nerve monitoring in surgery of the skull base: a 
comparison of efficacy of three techniques by lance 
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e. Jackson and joseph b. Roberson, jr. The article 
indicates that during a 1-year period from june 
1997 to may 1998, 17 patients were entered in the 
study that were to undergo surgery, during which, 
it was anticipated the vagal nerve would be within 
the surgical field and possibly placed at risk. The 
study objective was to compare three techniques of 
monitoring the vagal nerve during skull base 
surgery using laryngeal electromyography (emg). 
The nim emg endotracheal tube (ett), 22-guage 1.5-
inch needle housing paired emg hookwire 
electrodes used for the endoscopically placed 
intramuscular technique, and 22-guage needle 
housing paired emg hookwire electrodes used for 
the percutaneous technique were among the 
devices used in the study. Absent responses (false 
negatives) for each monitoring method were noted. 
At times, when responses were obtained from two 
obviously functioning electrode techniques and a 
third failed to respond, the nonresponsive 
technique was noted. After surgery, all patients 
were noted to have normal vocal cord function 
with absence of symptoms of hoarseness, 
dysphagia, and as piration, which could indicate 
vagal nerve compromise. Manufacturer narrative: 
corrected information: no eval explain code. If 
information is provided in the future, a 
supplemental report will be issued. Manufacturer 
narrative: no complications related to electrode 
placement or uses of monitoring techniques were 
noted. Temporary, mild mucosal edema of the vocal 
cords was routinely observed on postoperative 
flexible laryngoscopy. Concomitant medical 
products: xom unknown nim (22-gauge 1.5-inch 
needle emg hookwire electrodes - intramuscular 
technique): the product number and lot numbers 
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were not referenced in the article. Therefore, the 
manufacture date, use by date, and 510k number 
cannot be provided. Xom unknown nim (22-gauge 
needle emg hookwire electrodes percutaneous 
technique): the product number and lot numbers 
were not referenced in the article. Therefore, the 
manufacture date, use by date, and 510k number 
cannot be provided. (b)(4). The devices were not 
returned for evaluation. Therefore, a product 
analysis has not been done. 

2015/08/11  Injury CYBERONICS, 
INC. 

2016/02/02  PULSE GEN 
MODEL 106 

 
It was reported that the patient stated she has been 
having a burning sensation under her skin where 
the VNS generator was placed and had a burn 
mark. It was reported that the issue has been going 
on for a while (exact date not reported). The 
patient's mother also mentioned that she can 
sometimes smell a burning smoke smell coming 
from the patient's mouth when she talks. It was 
also reported that the patient feels the generator 
gets warm whenever it is interrogated. Additional 
information was received that the patient's device 
was disabled on (b)(6) 2016 due to persistent chest 
pain, and the patient was also referred to a surgeon 
for evaluation. The chest pain did reportedly 
resolve once the patient's device was disabled. No 
additional relevant information has been received 
to date.the patient consulted another physician, 
who believes that the patient's events are due to 
the placement of the device as opposed to the 
device itself. The patient complains of constant 
pain around the superior portion of the chest 
incision and at the neck incision where the 
electrode appears to course above the platysma 
muscle. The discomfort appears to be related to the 
fact that the implant was placed too superficially, 
such that it is in direct contact with the dermis and 
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is irritating the skin. The patient states that these 
symptoms have been present since the device was 
placed. During stimulation, the patient was 
extremely uncomfortable and noted the following 
symptoms: sensation of tasting something burning, 
pulling sensation in her neck, burning sensation in 
the neck and near the generator, coughing and 
nausea. There was no discoloration or heating of 
the skin around the generator that the physician 
observed. Per the physician, the above symptoms 
would be most consistent with inadvertent 
placement of the device on the hypoglossal or 
glossopharyngeal nerve instead of the vagus nerve, 
or potentially placement too superiorly on the 
vagus, or current spread to those nerves,. Per the 
physician's opinion, these are not necessarily 
indicative of a malfunction in the device itself. In 
addition, the recorded impedance of the device was 
2183 ohms confirms no lead related issues. Per the 
implant operative report, the lead was implanted on 
the vagus nerve near the jugular vein and carotid 
artery. No other relevant information was obtained 
from the operative report as to the cause of pain. 
Patient underwent full revision surgery on (b)(46 
2016. The explanted products were not received to 
date. Manufacturer narrative: (b)(4).  

Injury CYBERONICS 2016/01/15  PULSE GEN 
MODEL UNK 

 
An article titled "vagus nerve stimulator 
implantation: a (b)(6) otolaryngology department's 
9-year experience of implanting 56 patients." was 
published in 2015. The article reports that between 
2006 and 2014, fifty-six patients underwent sixty 
two VNS procedures. These included 51 primary 
implantations, 2 lead changes, 8 generator 
replacements (of which 5 were originally implanted 
elsewhere), one post-operative wound pain, keloid 
scar formation (which improved following steroid 
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injections) and intermittent difficulty in swallowing 
after 5 years VNS usage. Manufacturer report 
#1644487-2012-00502 involves patient with lead 
change due to lead failure. Manufacturer report 
#1644487-2012-03157 involves patient with lead 
change due to high impedance manufacturer report 
# 1644487-2014-01008 involves patient whose 
device was explanted due to wound infection 
manufacturer report #1644487-2016-00113 
involves patient with post-operative wound pain, 
keloid scar formation (which improved following 
steroid injections) and intermittent difficulty in 
swallowing after 5 years VNS usage. 

2015/12/01  Injury CYBERONICS, 
INC. 

2016/01/11  LEAD MODEL 
303 

Appropriate 
Term/Code 
Not 
Available 

It was reported on (b)(6) 2015 that the patient was 
experiencing a painful, jolting sensation in her neck. 
The pain was constant. The device was turned 
down from 1.75ma to 1.25ma, but the patient 
reported that it was still painful. The date of onset 
of the pain was unknown. No known trauma had 
occurred. The physician performed diagnostics, and 
the impedance was within normal limits at 2800 
ohms. It was reported on (b)(6) 2015 that the 
patient was referred for generator and lead 
replacement surgery with the device likely 
programmed to not delivery therapy until surgery. 
An implant card was later received reporting that 
the patient had lead replacement on (b)(6) 2015 
due to pain at the lead site. The generator was not 
replaced. No additional relevant information has 
been received to date. The explanted lead has not 
been received by the manufacturer for analysis to 
date.additional information was received from the 
surgeon reporting that he was observed during lead 
replacement surgery that one of the helicals was 
off of the vagus nerve, so he believes this was 
causing the painful stimulation to the patient's 
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muscles. There was no particular event that was 
known or believed to have contributed to the 
helical coming off the nerve, but he notes that she 
does have tonic-clonic seizures so it may have 
occurred from a seizure. The helical appeared to be 
pulled medially and pulled quite a bit. The device 
was turned off prior to surgery for the pain. He has 
not heard from the patient since surgery, so takes 
that as a good sign that her pain has 
improved/resolved. No further information was 
provided. The explanted lead was received by the 
manufacturer for analysis. However, analysis has 
not been completed to date.analysis of the lead 
was also completed. No obvious anomalies were 
noted. The setscrew marks found on the lead 
connector pin provide evidence that, at one point in 
time, a good mechanical and electrical connection 
was present. Continuity checks of the returned lead 
portions were performed, during the visual analysis, 
and no discontinuities were identified. Based on the 
findings in the product analysis lab, there is no 
evidence to suggest a discontinuity in the returned 
portions of the device. Note that since the (-) green 
electrode was not returned, an evaluation and 
resulting commentary cannot be made on that 
portion of the lead.  

Injury CYBERONICS, 
INC. 

2016/01/05  PULSE GEN 
MODEL UNK 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

An abstract title "efficacy and safety of vagus nerve 
stimulator in individuals with chromosome 15q 
duplication and refractory epilepsy" was received 
indicating that during the course of the study, one 
patient developed an infection at the VNS incision 
site.follow-up with the lead author revealed that 
the patient data from the abstract was obtained 
through a survey-based study (parental reporting) 
and that no additional information regarding the 
events can be obtained. Manufacturer narrative: 
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abstract url: 
https://www.aesnet.org/meetings_events/annual_
meeting_abstracts/view/2252579.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
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involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
patient was a child. Patient suffered from 
superficial infection and responded to oral 
antibiotics.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled 'complications and safety of vagus 
nerve stimulation - 25 years' experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
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patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.it was reported that patient had an 
infection following implantation of the first VNS 
system. It was reported that the patient received 
oral antibiotics as the first line of treatment and 
underwent lead removal after 34 days of implant.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
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report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
patient was an adult. Patient suffered from 
superficial infection and responded to oral 
antibiotics. 

2015/08/01  Injury CYBERONICS, 
INC. 

2016/01/04  LEAD MODEL 
302 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported on (b)(6) 2015 that the patient has 
reported left vocal cord dysfunction. The onset of 
the event is unknown. The patient has consulted 
with an ENT surgeon on whether or not any 
intervention needs to be taken.it was reported that 
the patient saw a local ENT and the neurologists 
have yet to see the patient in the office. She was 
not complaining at all when they previously saw 
her. Further follow-up showed that the patient has 
been wheezing, having shortness of breath, and 
difficulty walking short distances. She thought her 
asthma was flaring up so she saw her primary 
physician. He noticed that the wheezing was 
coming from her throat. She was sent to ENT and 
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had further testing done. She was told she has 
vocal cord dysfunction most likely from the 
VNS.(b)(6) 2016 notes state that the patient is here 
to have the VNS settings decreased. Since having 
her duty cycle increased in august, she has been 
experiencing problems related to her VNS. She has 
been wheezing, has shortness of breath, and cannot 
tolerate walking short distances or going up a flight 
of stairs. She saw an ENT and was told she has 
vocal cord dysfunction. The md decreased duty 
cycle from 35% to 29%. (b)(6) 2016 -patient left to 
do stairs and walk briskly; came back and is still 
having problems with wheezing and shortness of 
breath. Turned device off and repeated, wheezing 
and shortness of breath gone totally. She feels 
much better. But with device off feels like she is 
having muscle spasms near vagus nerve, could feel 
the quiver of left neck which also affected her 
speech. Device was then decreased to 0.5 ma then 
back to 1.5 ma. So patient was set back to 1.5 ma 
and will be seen in a few weeks to reduce if 
necessary. (b)(6) 2016 notes state the home 
pulmonary and ENT specialists state that the 
wheezing while exercising is related to VNS. When 
the VNS was stopped she was able to exercise 
quite well without difficulties. They state that may 
indicate significant airway obstruction related to 
vagus nerve stimulation. Notes state they will get 
her down to 1 ma and cycle 30 sec on and 5 min off 
and see if that becomes more manageable in terms 
of her breathing.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' xperience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
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between 1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
the patient had vocal cord paralysis post primary 
implantation. It was reported that patient 
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completely recovered from their initial symptoms 
after 2&#15476; months.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G210 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
the patient had vocal cord paralysis post primary 
implantation. It was reported that patient 
completely recovered from their initial symptoms 
after 2-14 months. Manufacturer narrative: . 

1990/01/01  Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' experience at a single 
center" was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
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patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
the patient had postoperative vocal cord paralysis 
following lead revision surgery. It was reported that 
patient completely recovered from their initial 
symptoms after 214 months. Manufacturer 
narrative: .  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center" as published and the abstract was reviewed, 
which included adverse events involving 14 VNS 
patients. In many procedures performed between 
1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
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had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
patient had an infection following primary 
implantation. The patient received oral antibiotics 
as the first line of treatment and underwent 
complete system removal after 106 days of 
implant.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' xperience at a single 
center" as published and the abstract was reviewed, 
which included adverse events involving 14 VNS 
patients. In many procedures performed between 
1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
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report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.it was reported that patient had an 
infection following implantation of the first VNS 
system. It was reported that the patient received 
oral antibiotics as the first line of treatment and 
underwent lead removal after 26 days of implant.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
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14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
this the hematoma occurred after primary 
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implantation and the patient was treated 
conservatively.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G216 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy. Additional information was received 
that the hematoma occurred after primary 
implantation and the patient was treated 
conservatively. 

2000/01/01  Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center was published and the abstract was 
reviewed, which included adverse events involving 
14 VNS patients. In many procedures performed 
between 1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
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report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy. Additional information was received 
that patient was an adult. The hematomas occurred 
after primary implantation. Patient needed 
immediate hematoma evacuation due to 
compression of the trachea and risk of 
desaturation.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation 25 years experience at a single 
center" as published and the abstract was reviewed, 
which included adverse events involving 14 VNS 
patients. In many procedures performed between 
1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
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report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
this was post-operative hematoma. It was reported 
that the hematoma occurred after primary 
implantation and the patient was treated 
conservatively.  

Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' xperience at a single 
center" as published and the abstract was reviewed, 
which included adverse events involving 14 VNS 
patients. In many procedures performed between 
1990 and 2014, patients suffered from 
complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
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Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
this was post-operative hematoma. It was reported 
that the hematomas occurred after primary 
implantation and patient was treated 
conservatively. 

1990/01/01  Injury CYBERONICS, 
INC. 

2016/01/04  PULSE GEN 
MODEL UNK 

 
An article titled "complications and safety of vagus 
nerve stimulation - 25 years' experience at a single 
center" as published and the abstract was reviewed, 
which included adverse events involving 14 VNS 
patients. In many procedures performed between 
1990 and 2014, patients suffered from 
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complications related to VNS surgery: post-
operative hematoma, infection, vocal cord paralysis, 
facial palsy and others. Manufacturer report # 
1644487-2016-00004 involves the patient 1 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00005 involves the 
patient 2 who had a post-operative hematoma. 
Manufacturer report # 1644487-2016-00006 
involves the patient 3 who had a post-operative 
hematoma. Manufacturer report # 1644487-2016-
00007 involves the patient 4 who had a post-
operative hematoma. Manufacturer report # 
1644487-2016-00008 involves the patient 5 who 
had a post-operative hematoma. Manufacturer 
report # 1644487-2016-00009 involves the 
patient 6 who had an infection. Manufacturer 
report # 1644487-2016-00010 involves the 
patient 7 who had an infection. Manufacturer 
report # 1644487-2016-00011 involves the 
patient 8 who had an infection. Manufacturer 
report # 1644487-2016-00012 involves the 
patient 9 who had an infection. Manufacturer 
report # 1644487-2016-00013 involves the 
patient 10 who had an infection. Manufacturer 
report # 1644487-2016-00014 involves the 
patient 11 who had a vocal cord paralysis. 
Manufacturer report # 1644487-2016-00015 
involves the patient 12 who had a vocal cord 
paralysis. Manufacturer report # 1644487-2016-
00016 involves the patient 13 who had a vocal 
cord paralysis. Manufacturer report # 1644487-
2016-00017 involves the patient 14 who had a 
facial palsy.additional information was received that 
patient recovered from their initial symptoms after 
2-14 months. Manufacturer narrative: . 
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2015/10/19  Injury LIVANOVA 
USA, INC. 

2015/12/17  LEAD MODEL 
304 

Tube; Break; 
Lead 

It was reported that the patient was experiencing 
intermittent pain at the generator site. The 
physician instructed the patient to use the magnet 
to disable the device to see if the pain was related 
to device stimulation. The patient was later seen in 
the emergency room due to the pain and the 
mother claimed she could feel the device 
stimulation when touching the patient's chest. The 
nurse indicated that this may be muscle spasms. It 
was reported that the physician programmed the 
device off and then the patient suffered a seizure. 
The patient was referred to surgery for consult and 
then scheduled for surgery as the surgeon feels the 
device needs to be evaluated. The patient 
underwent exploratory surgery where a break in 
the lead tubing was identified. The surgeon 
indicated that there was fluid visible in the tubing. 
Device diagnostics were within normal limits. The 
neck incision was opened; however, the surgeon 
indicated that the vagus nerve was heavily scarred. 
The lead was cut and explanted along with the 
generator. The surgeon felt that the nerve was too 
scarred to implant another VNS system and the 
patient's mother opted not to proceed with 
reimplant. The explanted generator and lead were 
received for analysis. Analysis is underway, but has 
not been completed to date.analysis of the 
generator was completed on 01/04/2016. A 
comprehensive automated electrical evaluation 
showed that the pulse generator performed 
according to functional specifications. The battery 
shows an ifi=no condition. There were no 
performance or any other type of adverse 
conditions found with the pulse generator. Analysis 
of the lead was completed on 01/12/2016. Note 
that a portion of the lead assembly (body) including 
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the electrodes was not returned for analysis; 
therefore a complete evaluation could not be 
performed on the entire lead product. During the 
visual analysis the lead assembly appeared to have 
dried remnants of what appear to have once been 
body fluids inside the outer silicone tubing, in some 
areas. An abraded opening was observed on the 
outer silicone tubing approximately 98mm-100mm 
from the end of the connector boot. The inner 
silicone tubes and quadfilar coils appeared to be 
looped and pulled thru the opening. The abraded 
opening found on the outer silicone tubing and the 
cut ends that were made during the explanted 
process, most likely provided the leakage path for 
the dried remnants of what appeared to have once 
been body fluids inside the outer silicone tubing. 
With the exception of the abraded opening found 
on the outer silicone tubing, the condition of the 
returned lead portion is consistent with that which 
typically exists following an explant procedure. No 
other obvious anomalies were noted. The setscrew 
marks found on the lead connector pin provide 
evidence that, at one point in time, a good 
mechanical and electrical connection was present. 
Continuity checks of the returned lead portion 
were performed, during the visual analysis, with no 
discontinuities identified.the neurologist indicated 
that the cause of the pain is unknown, but that has 
resolved since explant. The patient is pursuing 
medication therapy. The physician is unsure what 
caused the patient's pain since diagnostics were 
fine, but that the pain resolved when the device 
was explanted.additional information was received 
from the physician stating he believes VNS 
stimulation was causing the patient's pain. It was 
also noted that prior to the event, the patient had a 
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seizure, fell, and then began complaining of pain 
with stimulation. The physician stated the device 
might have been affected by the fall.the patient has 
been referred for a full VNS replacement surgery. 
No other relevant information has been received to 
date.an implant card was received confirming that 
the VNS replacement surgery has been completed. 
No other relevant information has been received to 
date. Manufacturer narrative: . Manufacturer 
narrative: this information was inadvertently left off 
of the initial mfr. Report.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
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mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
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adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy: was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
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patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G227 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
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motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G229 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
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pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
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1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
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1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration. 
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Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
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breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G235 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy was published in 2015 
which included adverse events involving 23 VNS 
patients. Twenty three consecutive patients with 
medically refractory epilepsy underwent out-of-
center sleep testing before and after VNS 
implantation. Eight eligible subjects underwent 
endoscopic laryngeal examination post-VNS 
implantation. Manufacturer report # 1644487-
2015-06755 involves the patient 1 who had 
laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06757 
involves the patient 2 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
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involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
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Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
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refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
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involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
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patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
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Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
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motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
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a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
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Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
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1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration. 
Manufacturer narrative: .  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. Twenty-three (23) consecutive patients 
with medically refractory epilepsy underwent out-
of-center sleep testing before and after VNS 
implantation. Eight (8) eligible subjects underwent 
endoscopic laryngeal examination post-VNS 
implantation. Manufacturer report # 1644487-
2015-06755 involves the patient 1 who had 
laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06757 
involves the patient 2 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
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1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
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implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
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sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G249 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration. 
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Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
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breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
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06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. Twenty three consecutive patients with 
medically refractory epilepsy underwent out-of-
center sleep testing before and after VNS 
implantation. Eight eligible subjects underwent 
endoscopic laryngeal examination post-VNS 
implantation. Manufacturer report # 1644487-
2015-06755 involves the patient 1 who had 
laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06757 
involves the patient 2 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
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involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
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Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "'laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
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refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
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involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G257 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
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Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
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motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
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a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
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Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
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1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration. 
Manufacturer narrative: .]  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
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had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
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pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. Twenty three consecutive patients with 
medically refractory epilepsy underwent out-of-
center sleep testing before and after VNS 
implantation. Eight eligible subjects underwent 
endoscopic laryngeal examination post-VNS 
implantation. Manufacturer report # 1644487-
2015-06755 involves the patient 1 who had 
laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06757 
involves the patient 2 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
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breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
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obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration. 
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Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
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breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
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06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G270 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
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involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration. 
Manufacturer narrative: .  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled "laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy" was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
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refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G273 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
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patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
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Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
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motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration.  

Injury CYBERONICS 2015/12/17  PULSE GEN 
MODEL UNK 

 
An article titled laryngeal motility alteration: a 
missing link between sleep apnea and vagus nerve 
stimulation for epilepsy was published in 2015 
which included adverse events involving 23 VNS 
patients. 23 consecutive patients with medically 
refractory epilepsy underwent out-of-center sleep 
testing before and after VNS implantation. 8 
eligible subjects underwent endoscopic laryngeal 
examination post-VNS implantation. Manufacturer 
report # 1644487-2015-06755 involves the 
patient 1 who had laryngeal motility alteration and 
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a new-onset mild/moderate sleep breathing 
disorder. Manufacturer report # 1644487-2015-
06757 involves the patient 2 who had laryngeal 
motility alteration and a new-onset mild/moderate 
sleep breathing disorder. Manufacturer report # 
1644487-2015-06758 involves the patient 3 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06759 
involves the patient 4 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06760 involves the patient 5 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06761 
involves the patient 6 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06763 involves the patient 7 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06764 
involves the patient 8 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06765 involves the patient 9 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
Manufacturer report # 1644487-2015-06766 
involves the patient 10 who had laryngeal motility 
alteration and a new-onset mild/moderate sleep 
breathing disorder. Manufacturer report # 
1644487-2015-06767 involves the patient 11 who 
had laryngeal motility alteration and a new-onset 
mild/moderate sleep breathing disorder. 
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Manufacturer report # 1644487-2015-06768 
involves the patient 12 who had laryngeal motility 
alteration and a worsening of sleep breathing 
disorder when already being diagnosed with 
obstructive sleep apnea. Manufacturer report # 
1644487-2015-06769 involves the patient 13 who 
had laryngeal motility alteration and a worsening of 
sleep breathing disorder when already being 
diagnosed with obstructive sleep apnea. 
Manufacturer report # 1644487-2015-06770 
involves the patient 14 who had a new onset of 
nocturnal seizures after developing obstructive 
sleep apnea, after VNS implantation. The patient 
had also a laryngeal pattern with vocal cord 
adduction during VNS stimulation, and laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06771 involves the patient 15 who 
had a new onset of nocturnal seizures after 
developing obstructive sleep apnea, after VNS 
implantation. The patient had also a laryngeal 
pattern with vocal cord adduction during VNS 
stimulation, and laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06772 
involves the patient 16 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06773 involves the patient 17 who had laryngeal 
motility alteration. Manufacturer report # 
1644487-2015-06774 involves the patient 18 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06775 involves the 
patient 19 who had laryngeal motility alteration. 
Manufacturer report # 1644487-2015-06776 
involves the patient 20 who had laryngeal motility 
alteration. Manufacturer report # 1644487-2015-
06778 involves the patient 21 who had laryngeal 
motility alteration. Manufacturer report # 
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1644487-2015-06779 involves the patient 22 who 
had laryngeal motility alteration. Manufacturer 
report # 1644487-2015-06756 involves the 
patient 23 who had laryngeal motility alteration. 

2012/12/07  Death CYBERONICS, 
INC. 

2015/11/30  PULSE GEN 
MODEL 102 

Low 
impedance 

The article "long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy" mentioned that 15 of the VNS patients 
implanted at a certain hospital between 1997 and 
2013 that the researchers attempted to contact 
were found to be deceased. This report will house 
one of 5 deaths of the known deceased patients 
that fit the criteria. The patient died on (b)(6) 2012 
due to unknown reasons. Programming history 
suggested low impedance, but there were no 
patient adverse events to suggest that the death 
was related to the low impedance in any way. The 
relationship of the death to VNS is unknown. 
Attempts for further information have been 
unsuccessful to date. The mfr. Report numbers of 
the five deaths of known deceased patients are: 
1644487-2015-06606, 1644487-2015-06607, 
1644487-2015-06608, 1644487-2015-06609, 
1644487-2015-06610.the patient died from 
pneumonia. There was no indication that the 
pneumonia was related to VNS in any way. The 
device was buried with the patient, so no analysis 
could be performed.cause of death information 
obtained from the national death index (ndi) was 
reviewed by the manufacturer which indicated that 
the patient passed away on (b)(6) 2012 and the 
patient's cause of death was unspecified infantile 
cerebral palsy, which was contributed by 
unspecified septicemia, congestive heart failure, 
unspecified pneumonia, unspecified coma, other 
and unspecified convulsions, foreign body in 
respiratory tract (part unspecified), and inhalation 
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and ingestion of other objects causing obstruction 
of respiratory tract. There is no allegation or other 
information indicating that the death is related to 
VNS. Manufacturer narrative: evaluation codes; 
corrected data: the previously submitted mdr 
inadvertently omitted the new conclusion code per 
receipt of information relating to cause of death. 

2010/05/23  Death CYBERONICS, 
INC. 

2015/11/30  PULSE GEN 
MODEL 100 

Insufficient 
Information 

The article "long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy" mentioned that 15 of the VNS patients 
implanted at a certain hospital between 1997 and 
2013 that the researchers attempted to contact 
were found to be deceased. This report will house 
one of 5 deaths of the known deceased patients 
that fit the criteria. The patient died on (b)(6) 2010 
due to unknown reasons. No programming history 
was available. The relationship of the death to VNS 
is unknown. Attempts for further information have 
been unsuccessful to date. The mfr. Report #s of 
the five deaths of known deceased patients are: 
1644487-2015-06606, 1644487-2015-06607, 
1644487-2015-06608, 1644487-2015-06609, 
1644487-2015-06610.according to the funeral 
home, the cause of death was adenocarcinoma of 
the colon with metastasis. There is no indication 
that cancer of the colon is related to VNS. The 
patient's device was explanted prior to cremation, 
but the device was not available for return. 

2012/08/31  Death CYBERONICS, 
INC. 

2015/11/30  PULSE GEN 
MODEL 102 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

The article "long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy" mentioned that 15 of the VNS patients 
implanted at a certain hospital between 1997 and 
2013 that the researchers attempted to contact 
were found to be deceased. This report will house 
one of 5 deaths of the known deceased patients 
that fit the criteria. The patient died on (b)(6) 2012 
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due to unknown reasons. Diagnostic results did not 
indicate any device malfunction. The relationship of 
the death to VNS is unknown. Attempts for further 
information have been unsuccessful to date. The 
mfr. Report #s of the five deaths of known 
deceased patients are: 1644487-2015-06606, 
1644487-2015-06607, 1644487-2015-06608, 
1644487-2015-06609, 1644487-2015-
06610.according to the patient's autopsy report, 
the patient died at home due to epileptic seizure 
disorder. Other pathological diagnoses were 
obesity, hypertensive heart disease, and 
lymphocytic thyroiditis. The patient had 
electrocardiograph pads on his left arm and both 
legs, had a bite on his tongue, and had multiple 
anti-epileptic drugs in his system at the time of 
death. The relationship of the death to VNS is 
unknown. Manufacturer narrative: relevant 
tests/laboratory data, corrected data: initial report 
inadvertently listed the incorrect date of system 
diagnostic results. Implant date, corrected data: 
initial report inadvertently listed the incorrect 
implant date. 

2011/06/25  Death CYBERONICS, 
INC. 

2015/11/30  PULSE GEN 
MODEL 102R 

Insufficient 
Information 

The article "long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy" mentioned that 15 of the VNS patients 
implanted at a certain hospital between 1997 and 
2013 that the researchers attempted to contact 
were found to be deceased. This report will house 
one of 5 deaths of the known deceased patients 
that fit the criteria. The patient died on (b)(6) 2011 
due to unknown reasons. Diagnostic history did not 
suggest any device malfunction. The relationship of 
the death to VNS is unknown. Attempts for further 
information have been unsuccessful to date. The 
mfr. Report #s of the five deaths of known 
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deceased patients are: 1644487-2015-06606 
1644487-2015-06607 1644487-2015-06608 
1644487-2015-06609 1644487-2015-06610the 
patient's obituary stated that the patient died in his 
home. According to the funeral home, the cause of 
death was: 1. Chronic arterial sclerotic heart 
disease, 2. Chronic diffused arterial sclerosis, and 3. 
Left ventricle hypertrophy and cardiomegaly. The 
patient's device was explanted, but it was not 
available for return from the funeral home. The 
patient's physician did not believe that the death 
was related to VNS. The patient was a very sickly 
person and had heart issues before he had VNS. 

2008/09/29  Death CYBERONICS 
- HOUSTON 

2015/11/30  PULSE GEN 
MODEL 101 

 
The article "long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy" mentioned that 15 of the VNS patients 
implanted at a certain hospital between 1997 and 
2013 that the researchers attempted to contact 
were found to be deceased. This report will house 
one of the five deaths of the known deceased 
patients that fit the criteria. The patient died on 
(b)(6) 2008 due to unknown reasons. No diagnostic 
results were available from programming history. 
The relationship of the death to VNS is unknown. 
No further relevant information has been received 
to date. The mfr. Report #s of the five deaths of 
known deceased patients are: 1644487-2015-
06606 1644487-2015-06607 1644487-2015-
06608 1644487-2015-06609 1644487-2015-
06610.  

Death CYBERONICS 2015/11/29  PULSE GEN 
MODEL UNK 

 
An article titled long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy. was reviewed. The article lists that 15 
VNS patients that were implanted between 1997 
and 2013 were found to be deceased during the 
survey process of the article. No details are known 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G283 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

of the date or cause of the deaths. Nine of these 
deaths have been previously investigated and 
reported, if necessary. Attempts to obtain 
additional relevant information have been 
unsuccessful to date. This report is for unknown 
patient death 6 of 6. The unknown patient deaths 
are reported in mfr. Report #s: 1644487-2015-
06582, 1644487-2015-06583, 1644487-2015-
06584, 1644487-2015-06585, 1644487-2015-
06586, 1644487-2015-06587.  

Death CYBERONICS 2015/11/29  PULSE GEN 
MODEL UNK 

 
An article titled "long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy." was reviewed. The article lists that 15 
VNS patients that were implanted between 1997 
and 2013 were found to be deceased during the 
survey process of the article. No details are known 
of the date or cause of the deaths. Nine of these 
deaths have been previously investigated and 
reported, if necessary. Attempts to obtain 
additional relevant information have been 
unsuccessful to date. This report is for unknown 
patient death 4 of 6. The unknown patient deaths 
are reported in mfr. Report #s: 1644487-2015-
06582, 1644487-2015-06583, 1644487-2015-
06584, 1644487-2015-06585, 1644487-2015-
06586, 1644487-2015-06587.  

Death CYBERONICS 2015/11/29  PULSE GEN 
MODEL UNK 

 
An article titled "long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy." was reviewed. The article lists that 15 
VNS patients that were implanted between 1997 
and 2013 were found to be deceased during the 
survey process of the article. No details are known 
of the date or cause of the deaths. Nine of these 
deaths have been previously investigated and 
reported, if necessary. Attempts to obtain 
additional relevant information have been 
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unsuccessful to date. This report is for unknown 
patient death 5 of 6. The unknown patient deaths 
are reported in mfr. Report #s: 1644487-2015-
06582, 1644487-2015-06583, 1644487-2015-
06584, 1644487-2015-06585, 1644487-2015-
06586, 1644487-2015-06587.  

Death CYBERONICS 2015/11/29  PULSE GEN 
MODEL UNK 

 
An article titled long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy. was reviewed. The article lists that 15 
VNS patients that were implanted between 1997 
and 2013 were found to be deceased during the 
survey process of the article. No details are known 
of the date or cause of the deaths. Nine of these 
deaths have been previously investigated and 
reported, if necessary. Attempts to obtain 
additional relevant information have been 
unsuccessful to date. This report is for unknown 
patient death 3 of 6. The unknown patient deaths 
are reported in mfr. Report #s: 1644487-2015-
06582, 1644487-2015-06583, 1644487-2015-
06584, 1644487-2015-06585, 1644487-2015-
06586, 1644487-2015-06587.  

Death CYBERONICS 2015/11/29  PULSE GEN 
MODEL UNK 

 
An article titled "long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy." was reviewed. The article lists that 15 
VNS patients that were implanted between 1997 
and 2013 were found to be deceased during the 
survey process of the article. No details are known 
of the date or cause of the deaths. Nine of these 
deaths have been previously investigated and 
reported, if necessary. Attempts to obtain 
additional relevant information have been 
unsuccessful to date. This report is for unknown 
patient death 2 of 6. The unknown patient deaths 
are reported in mfr. Report #s: 1644487-2015-
06582, 1644487-2015-06583, 1644487-2015-
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06584, 1644487-2015-06585, 1644487-2015-
06586, 1644487-2015-06587.  

Death CYBERONICS 
- HOUSTON 

2015/11/29  PULSE GEN 
MODEL UNK 

 
An article titled long-term seizure and psychosocial 
outcomes of vagus nerve stimulation for intractable 
epilepsy. was reviewed. The article lists that 15 
VNS patients that were implanted between 1997 
and 2013 were found to be deceased during the 
survey process of the article. No details are known 
of the date or cause of the deaths. Nine of these 
deaths have been previously investigated and 
reported, if necessary. Attempts to obtain 
additional relevant information have been 
unsuccessful to date. This report is for unknown 
patient death 1 of 6. The unknown patient deaths 
are reported in mfr. Report #s: 1644487-2015-
06582, 1644487-2015-06583, 1644487-2015-
06584, 1644487-2015-06585, 1644487-2015-
06586, 1644487-2015-06587. 

2015/01/01  Injury CYBERONICS 2015/11/27  PULSE GEN 
MODEL UNK 

 
An adverse event paper titled "teaching 
neuroimages: obstructive sleep apnea triggered by 
vagus nerve stimulation" was published which 
reports of a VNS patient suffering obstructive sleep 
apnea reported as worsened with VNS therapy. 
Attempts for additional relevant information have 
been unsuccessful to date. Manufacturer narrative: 
. 

2012/04/13  Injury CYBERONICS, 
INC. 

2015/11/16  LEAD MODEL 
303 

Insufficient 
Information 

It was reported that the patient experienced 
choking, increased blood pressure, increased heart 
rate and voice alteration with stimulation. Patient 
had gone to the ER due to chest pain suspecting a 
heart issue but was told that the heart was fine. At 
the ER it was found that patient's dilantin level was 
high and the ER staff immediately tried to get her 
dilantin level down. Additional information was 
received that the patient's increased blood pressure 
and heart rate started since (b)(6) 2015. The 
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neurologist referred patient to the surgeon to 
assess patient's chest pain, increased heart rate and 
blood pressure. The relationship of these events to 
VNS therapy is unknown to the neurologist. Clinic 
notes were later received for the generator 
replacement, which noted that the patient 
experienced dysphagia, pain in the left upper 
extremity and burning around the site of VNS, 
which does not radiate in to the neck. Patient's 
VNS was also reported to have moved due to loss 
of weight. The surgeon did not recommend any 
changes due to the migration. Notes also indicated 
that the patient's vagus nerve was impaired with 
hoarseness. No known surgical interventions have 
occurred to date.the patient reported that she was 
scheduled to see the surgeon for consult. She 
indicated that she needs two procedures at the 
same time. The patient reported that the other 
procedure she requires is cardiac related for 
possible stent placement. The patient reported that 
she had an abnormal ekg, but it may be related to 
her VNS. The patient underwent surgical consult 
and was referred to a cardiologist. No known 
surgical interventions have been performed to 
date.the physician's office reported that the patient 
will be undergoing a stress test and ekg and the 
physician is unsure of the relationship to VNS at 
this time. No additional relevant information has 
been received to date.the patient underwent 
generator replacement. The explanted generator 
has not been received for analysis to date. The 
physician reported that the patient underwent 
cardiology consult and a stress test and there was 
no evidence of abnormality. The physician believes 
a 3d echo was performed. It was reported that the 
ekg was ok.the patient reported that she is still 
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experiencing issues with her new generator. The 
patient reported that she is uncomfortable and it 
still hurts sometimes. The patient reported that she 
feels like it "jumps" around sometimes. The patient 
complained to the physician's office regarding 
erratic stimulation. The patient reported that VNS 
isn't working. The patient reported that she is 
experiencing an increase in seizures and is 
concerned that something bad is going to happen 
to her. Attempts to obtain additional relevant 
information have been unsuccessful to date.the 
physician reported that device diagnostics were 
within normal limits. The patient was encouraged to 
use the magnet more. The physician indicated that 
the device is working fine and that the seizures are 
at the patient's pre-VNS baseline and that the 
patient feels she is still having seizures.a patient 
reported that she had experienced a weight loss of 
approximately 150 pounds since being implanted 
with her VNS device in (b)(6) 2012. Follow-up with 
the patient's physician showed that the weight loss 
was related to VNS and was due to experiencing 
left vocal cord paresis following the implant in (b)(6) 
2012. Per the neurologist, the vocal cord paresis 
may have caused aspiration and thus diminished 
oral intake, resulting in weight loss. The family was 
reportedly well compensated as of (b)(6) 2016. The 
majority of the clinical symptoms reported are 
related to bodily structures near the lead site ( 
voice alteration, dysphagia, nerve damage, and 
vocal cord paresis ). Additionally, the reported 
events were not alleviated after generator 
replacement occurred on (b)(6) 2016. Diagnostics 
have reportedly been within normal limits with 
both generators. No additional relevant information 
has been received to date.the patient called and 
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provided additional information that she had 
undergone surgery due to the previously reported 
vocal cord paralysis. Her surgery involved removing 
one of her vocal cords, reportedly. She stated that 
she was continuing to have an increase in seizures 
as previously reported. The patient's diagnostics 
with the new model 106 generator were all within 
normal limits. No further relevant information has 
been received to date. Manufacturer narrative: date 
received by manufacturer, corrected data: 
supplemental mdr #7 inadvertently had the wrong 
date under. The date should have been 
02/14/2017. Manufacturer narrative: . 

2015/08/11  Injury CYBERONICS, 
INC. 

2015/11/11  PULSE GEN 
MODEL 105 

 
A physician reported to an international distributor 
that at a patient developed an infection at the 
implant site roughly 2 months after VNS 
replacement surgery. The physician is unsure of the 
cause of the infection but suspects a titanium 
allergy. The patient experienced no prior allergies, 
infections, reactions with his prior VNS device. The 
physician elected to remove the pulse generator. 
Manufacturing records were reviewed for the 
patient's pulse generator and lead and proper 
sterilization was verified for each prior to product 
distribution. The explanted generator was 
discarded by the explanting facility and is therefore 
unable to be returned to the manufacturer for 
product analysis.an abstract from a research article 
comprised of post-market surveillance data from a 
hospitals VNS patients implanted between 
december 2010 and march 2016 was (also) 
received. The abstract indicated that four patients 
experienced recurrent vocal cord paralysis. The 
abstract also indicated that one patient experienced 
subsequent aspiration pneumonia. Three patients 
underwent explant due to surgical site infections, 
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and one patient underwent explant due to a 
patient-influenced revolving of the generator which 
eventually resulted in lead fracture. The recurrent 
vocal cord paralysis is reported within mfr. Report # 
1644487-2018-00123. A company representative 
received identifying patient information from the 
authoring physicians of the article for the patients 
who experienced surgical-site infections and 
generator migration and subsequent lead fracture, 
originally captured in mfr. Report #1644487-2018-
00122. It was determined that the infections were 
previously reported to the manufacturer and are 
captured in mfr. Report #s 1644487-2013-02562, 
1644487-2013-03225, and 1644487-2015-06368, 
the last of which corresponds to the events 
captured within this report. Per the abstract, 
allergic reaction was suspected to be a cause of the 
infection captured in this report. The reported 
patient-influenced migration and subsequent lead 
fracture was previously reported to the 
manufacturer and is captured within mfr. Report # 
1644487-2018-00289. No additional relevant 
information has been received to date. 
Manufacturer narrative: (b)(4). Manufacturer 
narrative: uchida, d & yamamoto, t. (2017). 
Experience and solution of complications of vagus 
nerve stimulation therapy in 139 implant patients. 
No shinkei geka, 45(12):1051-1057. Doi: 
10.11477/mf.1436203646. 

2012/06/05  Injury UNKNOWN 2015/11/04  VAGUS 
NERVE 
STIMULATOR 

 
(B)(4). Device and/or wires "short circuited" causing 
continuous shocks. 

2015/07/06  Malfunction CYBERONICS, 
INC. 

2015/10/30  BIPOL LEAD 
MODEL 300 

Fluid Leak; 
Lead; High 
impedance; 
Corroded ; 

The patient had surgery on (b)(6) 2015, and the 
generator was replaced. However, the lead 
impedance was still high after the original generator 
was replaced. The surgeon believed that the 
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Improper or 
Incorrect 
Procedure or 
Method; 
Kinked; 
Fracture 

patient's vagus nerve was too short to implant 
another lead without removing the existing 
electrodes. The surgeon decided that he would not 
remove the lead and that the patient would have to 
have a vascular surgeon perform the lead revision 
surgery. The explanted generator was not available 
for return. No lead revision surgery has occurred to 
date.it was reported that the patient was seen 
again and still had high impedance. The patient had 
been having seizures, which was better than his 
pre-VNS baseline, but he had been seizure free at 
one time. No surgical intervention has occurred to 
date.it was reported that the patient underwent a 
generator replacement and the generator was 
discarded following the surgery. The lead was left 
implanted and a diagnostic test showed that the 
high impedance continued with the new generator 
and existing lead.it was reported that the patients 
generator which was implanted in (b)(6) 2017 was 
at end of service condition with high lead 
impedance still present. The physician assessed 
that the high lead impedance was related to the 
high lead impedance in the system. No additional 
surgical intervention has occurred to date for the 
high impedance. No additional relevant information 
has been received to date.the patient underwent 
lead and generator replacement surgery due to the 
high impedance. The explanted and lead and 
generator were received and are currently pending 
analysis.it was reported that a physician first 
observed high impedance on a patient's device on 
(b)(6) 2015, but the physician did not program the 
device off until (b)(6) 2015, when high impedance 
was observed again. X-rays were taken, and there 
appeared to be an acute angle and kinks in the lead. 
Revision surgery is expected, but it has not 
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occurred to date.analysis was completed on the 
returned generator and lead. Upon interrogation 
the battery indicator was found to be ifi = no. The 
generator was placed in a simulated body 
temperature environment and programmed to the 
as received parameter settings. During this time the 
output was monitored for more than 24 hours. 
There were no signs of variation in the output 
signal of the generator. The generator performed to 
functional specification. The lead was received in 
three pieces however the electrodes and tie downs 
were not received. Setscrew marks were observed 
on the marked connector pins. During visual 
analysis broken coils were identified in the lead in 
two different locations. Scanning electron 
microscopy showed one location to be 
mechanically damaged with no pitting and the type 
of fracture was unable to be identified. In the 
second location pitting was present which 
prevented the fracture type from being observed. It 
appeared that the fracture mechanism was stress 
induced. The pitting indicated that the fracture was 
present while stimulation was being supplied. 
Abraded openings were found in the inner and 
outer tubing which created a leakage path for fluid 
into the inner tubing. The analysis lab confirmed 
that a lead fracture had occurred. Manufacturer 
narrative: date received by manufacturer, corrected 
data: follow up report #1 inadvertently listed the 
wrong date. Follow-up type, corrected data: follow 
up report #1 inadvertently reported the type of 
report as additional information, instead of 
correction. Follow up report #1 inadvertently left 
off corrected data for relevant tests/laboratory 
data. Manufacturer narrative: corrected data: date 
received by manufacturer; 10/04/2017. This 
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information was inadvertently reported incorrectly 
on mfg report #7.  

Malfunction CYBERONICS, 
INC. 

2015/10/28  LEAD MODEL 
UNKNOWN 

Break An article titled "vagus nerve stimulation in children 
with drug-resistant epilepsy: age at implantation 
and shorter duration of epilepsy as predictors of 
better efficacy?" was published and the abstract 
was reviewed, which included adverse events 
involving 4 VNS patients. One child had a wound 
infection three weeks after implantation requiring 
intravenous antibiotics and eventually replacement 
of the VNS device. In 3 other patients, a lead break 
necessitated re-intervention. The manufacturer 
report # 1644487-2015-06250 involves the 
patient who presented infection three weeks after 
implant. The manufacturer report # 1644487-
2015-06251 involves the first patient who 
underwent surgery due to lead break. The 
manufacturer report # 1644487-2015-06252 
involves the second patient who underwent 
surgery due to lead break. This manufacturer report 
involves the third patient who underwent surgery 
due to lead break. Manufacturer narrative: .  

Malfunction CYBERONICS, 
INC. 

2015/10/28  LEAD MODEL 
UNKNOWN 

Break An article titled "vagus nerve stimulation in children 
with drug-resistant epilepsy: age at implantation 
and shorter duration of epilepsy as predictors of 
better efficacy? " was published and the abstract 
was reviewed, which included adverse events 
involving 4 VNS patients. One child had a wound 
infection three weeks after implantation requiring 
intravenous antibiotics and eventually replacement 
of the VNS device. In 3 other patients, a lead break 
necessitated re-intervention. The manufacturer 
report # 1644487-2015-06250 involves the 
patient who presented infection three weeks after 
implant. The manufacturer report # 1644487-
2015-06251 involves the first patient who 
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underwent surgery due to lead break. This 
manufacturer report involves the second patient 
who underwent surgery due to lead break. The 
manufacturer report # 1644487-2015-06253 
involves the third patient who underwent surgery 
due to lead break. Manufacturer narrative: the 
previously submitted medwatch report was found 
to be a duplicate of the medwatch report # 
1644487-2010-01017.  

Injury CYBERONICS, 
INC. 

2015/10/28  PULSE GEN 
MODEL UNK 

Insufficient 
Information 

An article titled "vagus nerve stimulation in children 
with drug-resistant epilepsy: age at implantation 
and shorter duration of epilepsy as predictors of 
better efficacy?" was published and the abstract 
was reviewed, which included adverse events 
involving 4 VNS patients. One child had a wound 
infection three weeks after implantation requiring 
intravenous antibiotics and eventually replacement 
of the VNS device. In 3 other patients, a lead break 
necessitated re-intervention. This manufacturer 
report involves the patient who presented infection 
three weeks after implant. The manufacturer report 
# 1644487-2015-06251 involves the first patient 
who underwent surgery due to lead break. The 
manufacturer report # 1644487-2015-06252 
involves the second patient who underwent 
surgery due to lead break. The manufacturer report 
# 1644487-2015-06253 involves the third patient 
who underwent surgery due to lead break. 
Manufacturer narrative: the previously submitted 
medwatch report was found to be a duplicate of 
the medwatch report # 1644487-2010-02147.  

Malfunction CYBERONICS, 
INC. 

2015/10/28  LEAD MODEL 
UNKNOWN 

Break An article titled "vagus nerve stimulation in children 
with drug-resistant epilepsy: age at implantation 
and shorter duration of epilepsy as predictors of 
better efficacy? " was published and the abstract 
was reviewed, which included adverse events 
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involving 4 VNS patients. One child had a wound 
infection three weeks after implantation requiring 
intravenous antibiotics and eventually replacement 
of the VNS device. In 3 other patients, a lead break 
necessitated re-intervention. The manufacturer 
report # 1644487-2015-06250 involves the 
patient who presented infection three weeks after 
implant. This manufacturer report involves the first 
patient who underwent surgery due to lead break. 
The manufacturer report # 1644487-2015-06252 
involves the second patient who underwent 
surgery due to lead break. The manufacturer report 
# 1644487-2015-06253 involves the third patient 
who underwent surgery due to lead break. 
Manufacturer narrative: the previously submitted 
medwatch report was found to be a duplicate of 
the medwatch report # 1644487-2010-00445.  

Malfunction CYBERONICS 2015/10/26  PULSE GEN 
MODEL UNK 

 
An article titled;vagus nerve stimulation for 
pediatric and adult patients with pharmaco-
resistant epilepsy; was published in 2015 which 
included an incomplete lead-pin insertion into the 
generator; connector block, involving 1 VNS 
patient. The patient underwent surgical revision for 
insertion of the lead pin. No additional relevant 
information has been received to date. 

2015/06/19  Malfunction CYBERONICS, 
INC. 

2015/10/13  ASPIREHC 
 

When the vagus nerve stimulator generator was 
being implanted in the operating room, it could not 
be programmed. The leads were appropriately 
attached, but the generator did not function. The 
cyberonic rep. Was in the operating room and gave 
the surgeon another generator which worked. Rep. 
Took malfunctioning generator for evaluation. 
Manufacturer response for aspirehc vagus nerve 
stimulation generator(per site reporter): cyberonic 
rep took the malfunctioning generator for 
evaluation. 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G295 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

2015/05/29  Malfunction CYBERONICS, 
INC. 

2015/10/13  DEMIPULSE 
 

The patient complained that the device was 
"shocking" her. Implantation date is unknown. Per 
surgeon's note, there was corrosion on the inside of 
the lead of the vagus nerve stimulator. 

2015/09/13  Injury MEDTRONIC 
PUERTO RICO 
OPERATIONS 
CO. 

2015/10/08  ACTIVA Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

The patient reported that she had epilepsy. She 
would have seizures due to the epilepsy. It was 
noted that she had a vagus nerve stimulator. It was 
through cyberoptics. She would have auras as a 
warning sensation that she usually was going to 
have a seizure. She would then use a magnet to 
turn on the nerve stimulator which then would stop 
the seizure. The event had happened twice. Her 
doctor's office suggested she request a 
manufacturer representative (rep) check the device. 
This was noted to be sudden. She had been having 
epilepsy auras off and on. They started briefly and 
then stopped and then were active again for about 
20 minutes and then would stop. Relevant medical 
history included epilepsy and movement disorders. 
Follow-up was performed to determine what 
actions were taken to address the reported issue 
and if the issue was resolved. This event will be 
updated if additional information is 
received.additional information received from the 
patient reported that they met with their health 
care provider (hcp) a week prior. It was indicated 
that reading of dbs( deep brain stimulator ) was not 
needed as it was the VNS( vagus nerve stimulation) 
causing the issues. The matter resolved by 
cyberonics rep in the hospital visit at (b)(6) with the 
hcp. Manufacturer narrative: the device was used 
for an off label indication. The indication the device 
was used for was epilepsy. Concomitant products: 
product id: 7482a40, serial# (b)(4), implanted: (b)(6) 
2011, product type: extension. Product id: 3391s-
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40, lot# v257753, implanted: (b)(6) 2011, product 
type: lead. (b)(4).  

Injury CYBERONICS, 
INC. 

2015/10/07  PULSE GEN 
MODEL UNK 

Insufficient 
Information 

An article titled "vagus nerve stimulation for 
pharmaco-resistant epilepsy: a long term study of 
59 patients" was published and the abstract was 
reviewed, which included adverse events involving 
2 VNS patients. Those patients had theirs VNS 
devices disabled due to local infection. No known 
surgical interventions have occurred to date. The 
manufacturer report # 1644487-2015-06031 
involves the first patient. The manufacturer report 
# 1644487-2015-06032 involves the second 
patient.it was reported from the full article review 
that the patient's VNS system was explanted due to 
infection. 

2013/03/11  Injury CYBERONICS, 
INC. 

2015/10/07  PULSE GEN 
MODEL 102 

Insufficient 
Information 

An article titled "vagus nerve stimulation in children 
with drug-resistant epilepsy: a long term follow-up 
data in a single center" was published and the 
abstract reviewed. Two VNS patients were 
reported to be discontinued due to wound 
infection, but surgical intervention is not confirmed 
to date. The manufacturer report # 1644487-2015-
06044 involves the first patient. The manufacturer 
report # 1644487-2015-06045 involves the 
second patient.it was reported that patient's device 
has been explanted following the infection. Review 
of manufacturing records confirmed sterilization for 
the generator prior to distribution. The lead details 
are unknown. 

2006/07/14  Injury CYBERONICS, 
INC. 

2015/10/07  PULSE GEN 
MODEL 102 

Insufficient 
Information 

An article titled "vagus nerve stimulation in children 
with drug-resistant epilepsy: a long term follow-up 
data in a single center&#55319;as published and 
the abstract reviewed. Two VNS patients were 
reported to be discontinued due to wound 
infection, but surgical intervention is not confirmed 
to date. The manufacturer report # 1644487-2015-
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06044 involves the first patient. The manufacturer 
report # 1644487-2015-06045 involves the 
second patient.it was reported that patient's device 
has been explanted following the infection. Review 
of manufacturing records confirmed sterilization for 
both the generator and lead prior to distribution.  

Injury CYBERONICS, 
INC. 

2015/10/06  PULSE GEN 
MODEL UNK 

Insufficient 
Information 

An article titled "vagus nerve stimulation for 
pharmaco-resistant epilepsy: a long term study of 
59 patients" was published and the abstract was 
reviewed, which included adverse events involving 
2 VNS patients. The patients had their VNS devices 
disabled due to local infection. No known surgical 
interventions have occurred to date. The 
manufacturer report # 1644487-2015-06031 
involves the first patient. The manufacturer report 
# 1644487-2015-06032 involves the second 
patient.the complete article titled "long term effect 
of vagus nerve stimulation in pediatric intractable 
epilepsy: an extended follow-up" was published and 
reviewed, which included adverse events involving 
2 VNS patients. The two VNS patients underwent 
the removal of the VNS system due to the reported 
infections. Manufacturer narrative: .  

Injury CYBERONICS 2015/10/06  PULSE GEN 
MODEL UNK 

 
An article titled "long-term outcome of vagus nerve 
stimulation in childhood onset refractory epilepsy" 
was published and the abstract was reviewed, 
which included adverse events involving 2 VNS 
patients. Those 2 patients underwent VNS device 
explant surgeries due to infection. The 
manufacturer report # 1644487-2015-06008 
involves the first patient who underwent VNS 
device explant. The manufacturer report # 
1644487-2015-06009 involves the second patient 
who underwent VNS device explant. Manufacturer 
narrative: . 
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Injury CYBERONICS 2015/10/06  PULSE GEN 
MODEL UNK 

 
An article titled "long-term outcome of vagus nerve 
stimulation in childhood onset refractory epilepsy" 
was published and the abstract was reviewed, 
which included adverse events involving 2 VNS 
patients. Those 2 patients underwent VNS device 
explant surgeries due to infection. The 
manufacturer report # 1644487-2015-06008 
involves the first patient who underwent VNS 
device explant. The manufacturer report # 
1644487-2015-06009 involves the second patient 
who underwent VNS device explant. Manufacturer 
narrative: . 

2015/05/17  Malfunction CYBERONICS, 
INC. 

2015/10/04  LEAD MODEL 
302 

Break; High 
impedance 

It was reported by the neurologist the patient was 
scheduled for VNS surgery as the VNS was checked 
showing high impedance and it is unsure if the lead 
pin is out or if a new lead needs to be placed. It was 
also reported the patient's device was turned off on 
(b)(6) 2015. It was later reported the patient 
underwent surgery on (b)(6) 2015 and the lead and 
the generator were both replaced. The lead was 
replace due to high impedance and the generator 
was prophylactically replaced. Additionally, it was 
reported there was a lead break at the strain relief 
bend, right by the tie down. It was also clarified the 
generator was replaced prophylactically as the 
physicians were unclear how long the device had 
been broken and were not comfortable using the 
old device due to the broken lead and risk of 
infection from taking the generator out, then 
putting it back in after removing and replacing with 
the new lead. The lead and the generator were 
received. Analysis is expected but has not been 
completed to date.product analysis found that the 
high impedance most likely occurred on (b)(6) 2015 
as the impedance value was noted to have changed 
from 1224 ohms to 11619 ohms on that date. It 
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was found through testing that the generator 
performed according to functional specifications. 
The final electrical test shows and ifi = no 
condition. There were no performance or any other 
type of adverse conditions found with the pulse 
generator. Analysis was completed on the returned 
lead portions and lead fractures were confirmed. It 
should be noted that portions of the electrodes 
were not returned for analysis; therefore a 
complete evaluation could not be performed on the 
entire lead product. Fractures were found on all 
three coil strands. One of the coils had extensive 
pitting that prevented identification of the fracture 
type. It was noted that all three broken coil strands 
were mechanically damaged which prevent 
identification of the fracture type, with evidence of 
a stress induced fracture, which most likely 
completed the fracture on all three broken coil 
strands. One of the coil strands was identified as 
having evidence of a stress induced fracture with 
mechanical damage and pitting. Determination 
could not conclusively be made on the fracture 
mechanism. It is believed that stimulation was 
present for a certain period of time as evidenced by 
the presence of metal pitting. The abraded 
openings found on the outer silicone most likely 
provided the leakage path for the dried remnants of 
what appeared to have once been body fluids 
inside the outer silicone tubing. White deposits 
were observed in various locations. Energy 
dispersion spectroscopy was performed on the 
deposit observed on the connector boot and 
identified the deposit as containing silicon, 
phosphorus, sodium, magnesium, and calcium. It 
was found that the returned white electrode ribbon 
appeared to be embedded in what appeared to be 
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remnants of dried body tissue. This condition may 
have prevented the white electrode ribbon from 
coming in contact with the vagus nerve. With 
exception of the observed discontinuities and the 
tissue covered white electrode ribbon, the 
condition of the returned lead portions is 
consistent with conditions that typically exist 
following an explant procedure. No other obvious 
anomalies were noted. The setscrew marks found 
on the lead connector pin provide evidence that, at 
one point in time, a good mechanical and electrical 
connection was present. Based on the findings in 
the product analysis lab, there is evidence to 
suggest discontinuities in the returned portions of 
the lead which may have contributed to the stated 
allegations. Manufacturer narrative: this 
information was inadvertently left off of 
supplemental #01 mfr. Report. 

2015/08/06  Injury CYBERONICS, 
INC. 

2015/09/29  PULSE GEN 
MODEL 103 

Insufficient 
Information 

It was reported that the patient was admitted to 
the hospital with an infection. The patient had pus 
around the generator site. The patient had surgery 
on (b)(6) 2015 due to the superficial wound 
infection in the chest. The procedure included 
debridement of the dermis and subcutaneous layer. 
The operative notes reported that the patient 
presented in clinic on (b)(6) 2015 with appearance 
of the incision overlying the vagus nerve stimulator 
generator with the appearance of thinning as 
though it was at risk of dehiscing. The next day, the 
patient was admitted with evidence dehiscence 
that had started to begun and there was also some 
superficial spreading redness, which had the 
appearance of cellulitis. Surgery was performed as 
an emergency procedure, and during the 
procedure, the site was debrided and irrigated. The 
surgeon concluded that the evidence was favorable 
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to suggest that the infection was cellulitis only with 
skin edge dehiscence. The patient was then closed. 
The generator was not explanted. Good faith 
attempts for additional relevant information have 
been unsuccessful to date.the patient later had 
generator explant surgery on (b)(6) 2015 due to an 
infected pocket. The explanted generator was 
received by the manufacturer for analysis. 
However, analysis has not been completed to date. 
Review of the generator and lead device history 
records confirmed sterilization was performed prior 
to distribution.analysis was completed on the 
generator. There were no performance or any other 
type of adverse conditions found with the pulse 
generator.it was later reported on (b)(6) 2016 that 
the patient was scheduled to have her lead 
explanted that day due to an abscess in the neck 
area. Operative notes from (b)(6) 2016 report that 
the patient presented for left cervical surgical skin 
site ulceration caused by erosion of underlying 
hardware and plastic surgery for keloid formation 
around the previous generator site incision site. The 
indications for operation indicated that the 
generator was previously removed due to 
complication through the skin. Subsequently, that 
area of closure developed keloid and more an area 
in the center of the cervical incision site began to 
thin out and there was a palpable piece of hardware 
beneath that thinned out site. It worsened to the 
point skin broke through and there was a yellowish 
drainage that came from the site. This was cultured. 
The patient was admitted and was on iv antibiotics 
and brought to the room for the to remove the 
generator, the ulcerated and then have the plastic 
surgery service revise both the keloid incision and 
the lead incision on (b)(6) 2016. During the 
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procedure, it was observed that the ulceration site 
was through dermis and through platysma. The 
area of the lead strain relief was eroding through 
the skin. Once that was excised out, the remaining 
tissues deeper appeared normal. It was irrigated 
with antibiotic irrigation and then the majority of 
lead was removed. For the remaining lead portion, 
it was assessed that it was not able to be easily 
extracted from within the carotid sheath. It was 
determined that this was unacceptably risky and 
difficult because of the extensive amount of scar 
tissue there/ what was at that point the only 
remaining wires with the thin final portions of the 
lead. It was felt that there was no deep infection. 
The deep space was verified to be sterile. The area 
was treated with the 3% hydrogen peroxide and 
after that irrigated it with bacitracin irrigation. The 
keloid at generator site was removed and there was 
additional debridement at the generator site. 
Review of the generator and lead device history 
records confirmed sterilization was performed prior 
to distribution. Manufacturer narrative: (b)(4).  

Malfunction CYBERONICS 2015/09/29  LEAD MODEL 
UNKNOWN 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS lead was revised 
due to lead malfunction. Lead malfunction was 
defined as abnormally high impedance during 
diagnostic evaluation of the VNS. The etiology for 
this failure could not be radiographically or visually 
confirmed at the time of the operation the majority 
of the time. Attempts for additional relevant 
information including patient details were 
unsuccessful. This article also reports that 53 
patients required a revision for lead malfunction. 
There were 12 patients that had removals due to 
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an infection. There were also some miscellaneous 
reasons for revision: mechanical irritation (1), 
malpositioned generator (3), and intermittent vocal 
cord dysfunction related to mechanical movement 
of electrode (1). Some of these events were 
previously reported in the past. Other reports of 
lead malfunction are reported in manufacturer 
report # 1644487-2015-05930, 1644487-2015-
05931, 1644487-2015-05932, 1644487-2015-
05933, 1644487-2015-05934, 1644487-2015-
05936, 1644487-2015-05937, 1644487-2015-
05938, 1644487-2015-05939, 1644487-2015-
05940, 1644487-2015-05941, 1644487-2015-
05942, 1644487-2015-05943, 1644487-2015-
05944, 1644487-2015-05945, 1644487-2015-
05946, 1644487-2015-05956, 1644487-2015-
05957, 1644487-2015-05922, 1644487-2015-
05947, 1644487-2015-05948, and 1644487-
2015-05949. Reports of infection are reported in 
manufacturer report # 1644487-2015-05923, 
1644487-2015-05950, 1644487-2015-05929, 
1644487-2015-05953, and 1644487-2015-05955. 
The report of malpositioned generator is reported 
in manufacturer report # 1644487-2015-05951. 
The report of mechanical irritation is reported in 
manufacturer report # 1644487-2015-05952. The 
report of vocal cord dysfunction related to 
mechanical movement of electrode is reported in 
manufacturer report # 1644487-2015-05954. 
Previous reports of lead malfunction are reported 
in manufacturer report # 1644487-2013-00345, 
1644487-2012-03369, 1644487-2012-01823, 
1644487-2011-02640, 1644487-2011-01351, 
1644487-2010-01703, 1644487-2010-01516, 
1644487-2009-00978, 1644487-2009-00918, 
1644487-2009-00866, 1644487-2009-00561, 
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1644487-2008-01243, 1644487-2007-01040, 
1644187-2002-00257, 1644187-2002-00210, 
1644487-2012-01494, 1644487-2013-01611, 
1644487-2012-00243, 1644487-2011-01348, 
1644487-2011-01367, 1644487-2011-00809, 
1644487-2011-00571, 1644487-2010-02426, 
1644487-2010-00794, 1644487-2009-01701, 
1644487-2008-03053, 1644487-2008-00894, 
1644487-2007-00239, 1644487-2007-00002, and 
1644487-2009-02277. Previous reports of 
infection are reported in manufacturer report # 
1644487-2012-01019, 1644487-2011-01840, 
1644487-2010-01069, 1644487-2009-02369, 
1644487-2001-00070, 1644487-2005-00298, and 
1644487-2001-00595. Previous reports of 
malpositioned generator are reported in 
manufacturer report # 1644487-2001-00101 and 
1644487-2007-00042. 

2006/09/05  Malfunction CYBERONICS 
- HOUSTON 

2015/09/29  BIPOL LEAD 
MODEL 300 

 
It was reported that the patient had generator and 
lead replacement on (b)(6) 2006. The lead was 
replaced due to high impedance which the surgeon 
assessed was consistent with lead malfunction. No 
x-rays were taken prior to surgery. No lead 
discontinuities were visualized during surgery, and 
it was unknown if the patient manipulated the 
device or experienced any type of trauma that may 
have caused or contributed to the event. Attempts 
for product return were performed. The explanted 
lead was not returned to the manufacturer. 
Therefore, analysis is unable to be performed. An 
article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS lead was revised 
due to lead malfunction. Lead malfunction was 
defined as abnormally high impedance during 
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diagnostic evaluation of the VNS. The etiology for 
this failure could not be radiographically or visually 
confirmed at the time of the operation the majority 
of the time. Attempts for additional relevant 
information including patient details were 
unsuccessful. This article also reports other events 
as previously mentioned in manufacturer report # 
1644487-2015-05918.  

Malfunction CYBERONICS 
- HOUSTON 

2015/09/29  LEAD MODEL 
UNKNOWN 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS lead was revised 
due to lead malfunction. Lead malfunction was 
defined as abnormally high impedance during 
diagnostic evaluation of the VNS. The etiology for 
this failure could not be radiographically or visually 
confirmed at the time of the operation the majority 
of the time. Attempts for additional relevant 
information including patient details were 
unsuccessful. This article also reports other events 
as previously mentioned in manufacturer report # 
1644487-2015-05918.  

Injury CYBERONICS 
- HOUSTON 

2015/09/29  LEAD MODEL 
UNKNOWN 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient underwent revision 
surgery due to intermittent vocal cord dysfunction 
related to mechanical movement of electrode. 
Attempts for additional relevant information 
including patient details were unsuccessful. This 
article also reports other events as previously 
mentioned in manufacturer report # 1644487-
2015-05918.  

Injury CYBERONICS 
- HOUSTON 

2015/09/29  LEAD MODEL 
UNKNOWN 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
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the article that the patient's VNS generator was 
removed due to postoperative infection. The cause 
of the infection was secondary to erosion of the 
wire through the skin. Whenever possible, the 
surgeon removed the entire infected VNS implant, 
including the coil wrapped around the vagus nerve. 
There was no obvious manifestation of vagus nerve 
injury associated with removal of the lead. The 
surgeon routinely uses the following methods: use 
of multiple chlorhexidine surgical scrubs and preps, 
double gloving with outer glove changes after 
draping and before handling hardware, and 
administering 48 hours of prophylactic oral 
antibiotics. Attempts for additional relevant 
information including patient details were 
unsuccessful. This article also reports other events 
as previously mentioned in manufacturer report # 
1644487-2015-05918.  

Injury CYBERONICS 
- HOUSTON 

2015/09/29  LEAD MODEL 
UNKNOWN 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS generator was 
removed due to postoperative infection. The cause 
of the infection was secondary to erosion of the 
wire through the skin. Whenever possible, the 
surgeon removed the entire infected VNS implant, 
including the coil wrapped around the vagus nerve. 
There was no obvious manifestation of vagus nerve 
injury associated with removal of the lead. The 
surgeon routinely uses the following methods: use 
of multiple chlorhexidine surgical scrubs and preps, 
double gloving with outer glove changes after 
draping and before handling hardware, and 
administering 48 hours of prophylactic oral 
antibiotics. Attempts for additional relevant 
information including patient details were 
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unsuccessful. This article also reports other events 
as previously mentioned in manufacturer report # 
1644487-2015-05918.  

Injury CYBERONICS 
- HOUSTON 

2015/09/29  PULSE GEN 
MODEL UNK 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS generator was 
revised due to malpositioned generator. It is 
unknown if it was replaced. Attempts for additional 
relevant information including patient details were 
unsuccessful. This article also reports other events 
as previously mentioned in manufacturer report # 
1644487-2015-05918.  

Injury CYBERONICS 
- HOUSTON 

2015/09/29  LEAD MODEL 
UNKNOWN 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS generator was 
removed due to postoperative infection. The cause 
of the infection was secondary to erosion of the 
wire through the skin. Whenever possible, the 
surgeon removed the entire infected VNS implant, 
including the coil wrapped around the vagus nerve. 
There was no obvious manifestation of vagus nerve 
injury associated with removal of the lead. The 
surgeon routinely uses the following methods: use 
of multiple chlorhexidine surgical scrubs and preps, 
double gloving with outer glove changes after 
draping and before handling hardware, and 
administering 48 hours of prophylactic oral 
antibiotics. Attempts for additional relevant 
information including patient details were 
unsuccessful. This article also reports other events 
as previously mentioned in manufacturer report # 
1644487-2015-05918.  

Injury CYBERONICS 
- HOUSTON 

2015/09/29  PULSE GEN 
MODEL UNK 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
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and revision surgery" was reviewed. It is noted in 
the article that the patient underwent revision 
surgery due to mechanical irritation. Attempts for 
additional relevant information including patient 
details were unsuccessful. This article also reports 
other events as previously mentioned in 
manufacturer report # 1644487-2015-05918.  

Malfunction CYBERONICS 2015/09/28  PULSE GEN 
MODEL UNK 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS generator was 
removed due to infection. The infection was 
reported to be associated with the implant surgery. 
It is unknown if the generator was placed 
subpectorally or subcutaneously for this patient. 
One of the most heavily colonized areas of the skin 
by pathogenic microorganisms is the axillary area, 
and the generator was placed with a para-axillary 
approach. Whenever possible, the surgeon 
removed the entire infected VNS implant, including 
the coil wrapped around the vagus nerve. However, 
it is unknown if the lead was removed for this 
patient. The surgeon routinely uses the following 
methods: use of multiple chlorhexidine surgical 
scrubs and preps, double gloving with outer glove 
changes after draping and before handling 
hardware, and administering 48 hours of 
prophylactic oral antibiotics. Attempts for 
additional relevant information including patient 
details were unsuccessful. This article also reports 
other events as previously mentioned in 
manufacturer report # 1644487-2015-05918.  

Injury CYBERONICS 2015/09/28  PULSE GEN 
MODEL UNK 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS generator was 
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removed due to infection. The infection was 
reported to be associated with the implant surgery. 
It is unknown if the generator was placed 
subpectorally or subcutaneously for this patient. 
One of the most heavily colonized areas of the skin 
by pathogenic microorganisms is the axillary area, 
and the generator was placed with a para-axillary 
approach. Whenever possible, the surgeon 
removed the entire infected VNS implant, including 
the coil wrapped around the vagus nerve. However, 
it is unknown if the lead was removed for this 
patient. The surgeon routinely uses the following 
methods: use of multiple chlorhexidine surgical 
scrubs and preps, double gloving with outer glove 
changes after draping and before handling 
hardware, and administering 48 hours of 
prophylactic oral antibiotics. Attempts for 
additional relevant information including patient 
details were unsuccessful. This article also reports 
other events as previously mentioned in 
manufacturer report # 1644487-2015-05918.  

Malfunction CYBERONICS 
- HOUSTON 

2015/09/28  LEAD MODEL 
UNKNOWN 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS lead was revised 
due to lead malfunction. Lead malfunction was 
defined as abnormally high impedance during 
diagnostic evaluation of the VNS. The etiology for 
this failure was reported to be fracture in the lead 
insulation. Attempts for additional relevant 
information including patient details were 
unsuccessful. This article also reports other events 
as previously mentioned in manufacturer report # 
1644487-2015-05918.  

Malfunction CYBERONICS 
- HOUSTON 

2015/09/28  LEAD MODEL 
UNKNOWN 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
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and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS lead was revised 
due to lead malfunction. Lead malfunction was 
defined as abnormally high impedance during 
diagnostic evaluation of the VNS. The etiology for 
this failure could not be radiographically or visually 
confirmed at the time of the operation the majority 
of the time. Attempts for additional relevant 
information including patient details were 
unsuccessful. This article also reports other events 
as previously mentioned in manufacturer report # 
1644487-2015-05918.  

Malfunction CYBERONICS 
- HOUSTON 

2015/09/28  LEAD MODEL 
UNKNOWN 

 
An article titled "long-term expectations of vagus 
nerve stimulation: a look at battery replacement 
and revision surgery" was reviewed. It is noted in 
the article that the patient's VNS lead was revised 
due to lead malfunction. Lead malfunction was 
defined as abnormally high impedance during 
diagnostic evaluation of the VNS. The etiology for 
this failure could not be radiographically or visually 
confirmed at the time of the operation the majority 
of the time. Attempts for additional relevant 
information including patient details were 
unsuccessful. This article also reports other events 
as previously mentioned in manufacturer report # 
1644487-2015-05918.  

Injury Unknown 
Manufacturer 

2015/09/20  VAGUS 
NERVE 
STIMULATOR 

 
My son had a vagus nerve stimulator implanted to 
help control his seizures. Over the years he had it, 
his seizures continued to happen more frequently. 
Every time he saw the doctor, he would turn it up a 
little, but his seizures became more frequent, never 
less. When the batteries were about to go dead and 
the doctor wanted to change them, my son and i 
decided to just let them die, since it never seemed 
to do any good anyway. After they went dead, 
there was an immediate and significant decrease in 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G311 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

the frequency of his seizures. Clearly the VNS had 
been making his condition worse the entire time he 
had it. 

2015/05/08  Injury CYBERONICS, 
INC. 

2015/09/18  PULSE GEN 
MODEL 103 

Migration or 
Expulsion of 
Device 

It was reported that a patient has neuropathy at the 
lead site. She reported constant pain in the neck, 
numbness under the chin, and a lead pulling 
sensation. She also reported that the device has 
migrated and is experiencing pain from the 
migration at the chest site. The patient has been 
referred for surgery. No known surgical 
interventions have occurred to date.patient was 
implanted with VNS on (b)(6) 2015. Vns was 
programmed on on (b)(6) 2015. Initially, the magnet 
was helping with her seizures. Additional 
information was received that the patient's VNS 
was removed on (b)(6) 2015. It was removed due to 
all of patient's symptoms. Patient also had an 
increase in seizures above her pre-VNS baseline 
and started having convulsions which she did not 
have prior to VNS. Patient never reached 
therapeutic levels and the device was disabled on 
(b)(6) 2015. Clinic notes dated (b)(6) 2015 were 
received indicating that since the patients last visit, 
patient's VNS has shifted down from the original 
placement spot. Patient has been experiencing 
painful sensations in the left face and under both 
sides of her jaw. This spreads down the front of the 
left side of her neck. Patient describes the pain as 
pins and needles. This occurs randomly and not just 
when the VNS is stimulation and worsens 
considerably with magnet mode (higher output 
current) stimulation. Patient has difficulty with daily 
activity due to the generator moving around. When 
the magnet was swiped, significant dystonic pulling 
of the left face and neck was noted associated with 
extreme discomfort on the part of the patient. The 
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VNS was turned off as a result. Physician's 
assessment was that the patient's painful facial and 
neck sensation and dystonic motor movements of 
the face and neck may represent a spread of 
electrical current and the entire system should be 
removed and replaced. Patient visited the hospital 
on (b)(6) 2015 because of a generalized seizure and 
an increase in the pain patient also had a 
convulsion. Noted dated (b)(6) 2015 indicates that 
the patient's headaches are worse since the 
increase in VNS settings. Patient feels soreness at 
the VNS generator site. It is implanted more 
medially in the chest wall near the sternum, rather 
than the axillary area. She feels that her VNS has 
turned and is now vertical. This is pulling on the 
lead in her neck. Since the surgery, the VNS has 
rotated and dropped inferiorly, placing a weight and 
stretching burden on the lead attached to the vagal 
nerve. Patient's normal and magnet mode output 
current were decreased from 0.5 ma and 0.75 ma 
to 0.25 ma and 0,5 ma respectively. The explanted 
products will not be returned to manufacturer 
unless the patient signs a release form. 
Manufacturer narrative: suspect device udi: (b)(4). 

2015/08/10  Injury CYBERONICS, 
INC. 

2015/09/08  PULSE GEN 
MODEL 102 

 
It was reported that after generator and lead 
replacement the device was programmed on to 
previous settings and the patient experienced a 
short period of asystole with device stimulation. It 
was reported that device diagnostics did not cause 
any cardiac issues and device diagnostics were 
within normal limits. Attempts to obtain additional 
relevant information have been unsuccessful to 
date.on (b)(6) 2016 operative notes were received 
from the patients surgery on (b)(6) 2015. The notes 
indicate that the new lead was introduced into the 
field and the positive-negative and ground lead 
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were attached to the vagus nerve and the lead was 
then connected to the new generator and the 
generator was placed into the pocket and anchored 
to the pectoralis fascia with 2-0 prolene suture. The 
surgeon then did a lead impedance test and with 
the current the patient had an episode of asystole; 
this quickly resolved. The surgeon turned the 
device off and left the device intact and there were 
no further arrhythmias. The device was left turned 
off at completion of the procedure. Manufacturer 
narrative: (b)(4). 

2015/07/31  Malfunction CYBERONICS, 
INC. 

2015/08/26  PULSE GEN 
MODEL 106 

Failure to 
Sense ; 
Intermittent 
Continuity 

Device programming history was reviewed which 
identified that device diagnostics were within 
normal limits.further analysis of the programming 
history was performed which identified that on 
(b)(6) 2015 (date of implant), normal mode, magnet 
mode, and auto stim output currents remained 
programmed off. Following tachycardia detection 
(td) being programmed on, all sensitivity levels were 
attempted. Interrogations were not performed at all 
settings; therefore only the following drfg rates are 
available (b)(6) 2015: 11:55:58 am (interrogation): 
td: on, sensitivity: 1, drfg: 76. 11:58:18 am (system 
diagnostics): td: on, sensitivity: 1, drfg: 76. 11:58:44 
am (interrogation): td: on, sensitivity: 3, drfg: 76. 
12:53:02 pm (interrogation): td: on, sensitivity: 2, 
drfg: 87.1. 12:54:52 pm (interrogation): td: on, 
sensitivity: 3, drfg: 87.1. 12:57:53 (system 
diagnostics): td: on, sensitivity: 2, drfg: 88. (b)(6) 
2015 - on this date, all output currents were 
programmed on: 0.25/0.5/0.375. 5:02:17 zpm 
(interrogation): td: on, sensitivity: 2, drfg: 83. 
5:04:16 pm (system diagnostics): td: on, sensitivity: 
2, drfg: 87.8. (b)(6) 2015 - on this date, sensitivity 
settings was adjusted to 3; however, no drfg with 
level 3 is available due to no 
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interrogations/diagnostics. Output currents were 
also titrated up: 0.5/0.75/0.625. Output current 
remained on for the duration of the history. 
12:11:04 pm (interrogation) td: on, sensitivity: 2, 
drfg: 91.8. 12:12:42 pm (system diagnostics): td: on, 
sensitivity: 2, drfg: 77.4. No additional relevant 
information has been received to date.the patient 
underwent a troubleshooting visit with a 
manufacturer representative. The patient declined 
the surface ECG assessment during the 
appointment. The heartbeat sensitivity setting was 
noted to be 3 upon initial interrogation, and 
subsequent interrogation with a heartbeat 
sensitivity setting of 3 showed that the device was 
sensing heart rate accurately when monitored by a 
referee monitor. Diagnostics were within normal 
limits. The number of auto-stimulations per day is 
44, with 51 detections. The last office visit was 
(b)(6) 2015. The patient reported that he was very 
pleased with his current seizure frequency, and 
indicated that he had not had a seizure since (b)(4). 
There were no issues with the auto-stimulation 
feature reported.it was reported that during 
generator implant of a new heart rate sensing 
generator, it was reported that the generator was 
only sensing the patient's heart rate intermittently. 
It was reported that the physician did not perform a 
preoperative ekg to identify the most ideal place 
the implant the generator. It was reported that the 
generator would reveal the patient's heart ate and 
then change to ????. The generator was attempted 
to be reinterrogated; however, there was not 
change. It was reported that the handheld was not 
plugged into the electrical outlet during 
interrogation. The tachycardia detection was on 
and interrogation and diagnostics testing of the 
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device was successful. The vagus nerve and 
generator site were both irrigated properly and the 
surgeon was not touching the generator prior to 
attempts to sense the patient's heart rate. The 
patient was seen for follow-up at which time the 
heart rate was unable to sense the patient's heart 
rate. The patient is scheduled to be seen again. No 
additional relevant information has been received 
to date.based on the information available to date, 
the cause for the reported intermittent heart rate 
detection may be related to the leakage paths on 
the side of the pcb created by removal of the tab 
from the pcb during the manufacturing process. 
Manufacturer narrative: suspect device udi: (b)(4). 
This information was inadvertently left off of initial 
mfr. Report. Manufacturer narrative: this 
information was inadvertently left off of the 
previous mfr. Report. 

2015/08/10  Malfunction CYBERONICS, 
INC. 

2015/08/24  LEAD MODEL 
302 

Battery 
Problem; 
Moisture or 
Humidity 
Problem; 
Break 

It was reported on (b)(6) 2015 that the patient was 
having a replacement for battery depletion. The 
impedance value was measured prior to the case 
and was ok. When the surgeon opened up the 
pocket he noticed that the lead was nicked and 
there was fluid inside of it. The devices were 
discarded after surgery and will not be returned for 
analysis.the generator and lead were not discarded 
and were returned for analysis on 08/25/2015. 
Analysis is currently underway but has not been 
completed to date.product analysis for the 
generator was completed and approved on 
09/23/2015. During analysis it was found that the 
generator was pulse disabled. Burn marks were 
observed on the pulse generator case, which 
indicated that the pulse generator may have been 
exposed to an electro-cautery tool during device 
explant. Review of the device decoder data 
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downloaded from the generator shows that on 
(b)(6) 2015 (date of explant) the impedance value 
changed from 1764 ohms to 20879 ohms. The VNS 
programming history database shows the last 
known diagnostic test was performed on (b)(6) 
2015 with an impedance value of 1778 ohms. 
Other than the noted event (pulsedisabled), there 
were no additional performance or any other type 
of adverse conditions found with the pulse 
generator. Product analysis for the lead was 
completed and approved on 09/24/2015. The 
electrodes were not returned for analysis and 
therefore a complete evaluation could not be 
performed on the entire lead product. The abraded 
opening, incision and slice marks found on the 
outer silicone tubing, most likely provided the 
leakage path for the dried remnants of what 
appeared to have once been body fluids inside the 
outer silicone tubing. The condition of the returned 
lead portion is consistent with conditions that 
typically exist following an explant procedure. No 
obvious anomalies were noted. Continuity checks 
of the returned lead portion were performed, 
during the visual analysis, and no discontinuities 
were identified. Based on the findings in lab, there 
is no evidence to suggest discontinuities in the 
returned portion of the device.information was 
received on 05/13/2016 from operative notes 
from the date of explant (b)(6) 2015. It was stated 
that the lead to the vagal nerve stimulator had loss 
of integrity. There was fluid inside of the costing 
around the lead up and down the lead of the 
device. It was noted on inspection of the lead that 
there was fluid in the lead extending to the 
generator. They them identified an opening in the 
elastic tubing surrounding the lead wires which 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G317 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

allowed for an ingress in fluid. With this finding, a 
decision was made to replace the lead. 
Manufacturer narrative: describe event or problem; 
inadvertently reported that the devices were 
discarded after surgery. Evaluation codes, 
conclusion; inadvertently reported code that device 
was discarded. 

2015/07/17  Malfunction CYBERONICS, 
INC. 

2015/08/13  LEAD MODEL 
302 

High 
impedance; 
Detachment 
Of Device 
Component 

Clinic notes were received and indicated that the 
patient had experienced pain associated with 
stimulation. There was also a report of a settings 
adjustment which helped with the pain. The patient 
then underwent a prophylactic generator 
replacement surgery on (b)(6) 2015. However, pre-
operative system diagnostics resulted in high 
impedance detected on the patient's VNS system. 
Thus, the lead was replaced as well. It was reported 
that during the lead replacement, it was seen that 
the positive electrode and anchor tether of the lead 
had become detached from the patient's vagus 
nerve, leaving only the negative helical electrode 
still attached. No lead fractures were noted. It was 
unknown how the lead had become partially 
detached form the nerve. The diagnostics were 
normal following the generator and lead 
replacement. The explanted generator and lead 
were received by the manufacturer for analysis. 
However, analysis has not been completed to 
date.analysis was completed on the patient's 
explanted generator. Analysis showed that the 
generator performed according to functional 
specifications. Analysis of the generator concluded 
that no abnormal performance or any other type of 
adverse condition was found. An analysis was 
performed on the returned lead portion. Note that 
a portion of the lead assembly including the 
electrodes was not returned for analysis and 
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therefore a complete evaluation could not be 
performed on the entire lead product. No obvious 
anomalies were noted. The setscrew marks found 
on the lead connector pin provide evidence that, at 
one point in time, a good mechanical and electrical 
connection was present. Continuity checks of the 
returned lead portion were performed, during the 
visual analysis, and no discontinuities were 
identified.additional information was received that 
the patient's pain had been occurring in the 
patient's neck prior to the generator and lead 
replacement surgery. The pain began occurring 
following a settings increase. Thus, the settings 
were decreased which helped the pain. The pain 
was thought to perhaps have been caused by the 
detached electrode. No additional relevant 
information has been obtained to date. 
Manufacturer narrative: describe event or problem; 
corrected data: the previously submitted mdr 
inadvertently failed to report the device evaluation. 

2015/07/01  Injury CYBERONICS, 
INC. 

2015/08/05  PULSE GEN 
MODEL 104 

Battery 
Problem 

Clinic notes were distributed on (b)(4) 2015 
regarding a patient who was experiencing an 
increase in seizures. The patient "notes no side 
effects from her vagal nerve stimulator," and the 
physician stated that "her increasing seizures may 
be secondary to her vagal nerve stimulator 
generator battery being depleted, worsening 
sleeping difficulties, and/or decreases in 
leveteracitam." the patient has been referred for 
replacement but surgery has not occurred to date. 
Attempts for additional relevant information have 
been made but have been unsuccessful to date.the 
patient underwent generator replacement on (b)(6) 
2015 due to battery depletion, "near end of service 
-yes." the generator was received for analysis on 
09/03/2015. Analysis is currently underway but 
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has not been completed to date.product analysis 
for the generator was completed and approved on 
(b)(4) 2015. Results from the analysis showed no 
signs of variation in the pulse generator's output 
signal and demonstrated that the device provided 
the expected level of output current for the entire 
monitoring period. The pulse generator diagnostics 
were as expected for the programmed parameters. 
In addition, a comprehensive automated electrical 
evaluation showed that the pulse generator 
performed according to functional specifications. 
There were no performance or any other type of 
adverse conditions found with the pulse generator.  

Death CYBERONICS 2015/08/04  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy for 
treatment-resistant epilepsy: a 15-year experience 
at a single institution was published on 
07/02/2015 which included adverse events 
involving 7 VNS patients. One patient committed 
suicide during the follow-up. The patient had been 
previously treated for psychiatric disorder with a 
suicide attempt prior to device implantation. One 
pediatric patient presented infection immediately 
after implant of the VNS system. The patient 
underwent explant surgery in the immediate post-
operative period. One patient presented infection. 
The patient underwent explant of the VNS system 
due to the infection. One patient presented 
infection later during the study. No known surgical 
intervention for the treatment of the patient has 
occurred to date. One patient presented wound 
healing difficulties related to surgery. No known 
surgical intervention for the treatment of the 
patient has occurred to date. Two patients had 
their VNS devices disabled due to side effects. No 
known surgical interventions for the treatment of 
the patients have occurred to date. This 
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manufacturer report captures the patient who 
committed suicide. Based on the limited available 
information about the patients death, an internal 
classification has determined that the death is not a 
SUDEP. Manufacturer report # 1644487-2015-
05429 involves the patient who presented 
infection immediately after implant. Manufacturer 
report # 1644487-2015-05430 involves the 
patient who developed an infection later during the 
study and underwent explant surgery. 
Manufacturer report # 1644487-2015-05431 
involves the patient who developed an infection 
but did not undergo surgical intervention. 
Manufacturer report # 1644487-2015-05432 
involves the patient who presented wound healing 
difficulties. Manufacturer report # 1644487-2015-
05433 involves the first patient who had the device 
disabled due to side effects. Manufacturer report # 
1644487-2015-05434 involves the second patient 
who had the device disabled due to side effects.  

Injury CYBERONICS 2015/08/04  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy for 
treatment-resistant epilepsy: a 15-year experience 
at a single institution was published on 
07/02/2015 which included adverse events 
involving 7 VNS patients. One patient committed 
suicide during the follow-up. The patient had been 
previously treated for psychiatric disorder with a 
suicide attempt prior to device implantation. One 
pediatric patient presented infection immediately 
after implant of the VNS system. The patient 
underwent explant surgery in the immediate post-
operative period. One patient presented infection. 
The patient underwent explant of the VNS system 
due to the infection. One patient presented 
infection later during the study. No known surgical 
intervention for the treatment of the patient has 
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occurred to date. One patient presented wound 
healing difficulties related to surgery. No known 
surgical intervention for the treatment of the 
patient has occurred to date. Two patients had 
their VNS devices disabled due to side effects. No 
known surgical interventions for the treatment of 
the patients have occurred to date. Manufacturer 
report # 1644487-2015-05428 involves the 
patient who committed suicide. Manufacturer 
report # 1644487-2015-05429 involves the 
patient who presented infection immediately after 
implant. Manufacturer report # 1644487-2015-
05430 involves the patient who developed an 
infection later during the study and underwent 
explant surgery. Manufacturer report # 1644487-
2015-05431 involves the patient who developed 
an infection but did not undergo surgical 
intervention. Manufacturer report # 1644487-
2015-05432 involves the patient who presented 
wound healing difficulties. This manufacturer 
report captures the first patient who had the device 
disabled due to side effects. Manufacturer report # 
1644487-2015-05434 involves the second patient 
who had the device disabled due to side effects.  

Injury CYBERONICS 2015/08/04  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy for 
treatment-resistant epilepsy: a 15-year experience 
at a single institution was published on 
07/02/2015 which included adverse events 
involving 7 VNS patients. One patient committed 
suicide during the follow-up. The patient had been 
previously treated for psychiatric disorder with a 
suicide attempt prior to device implantation. One 
pediatric patient presented infection immediately 
after implant of the VNS system. The patient 
underwent explant surgery in the immediate post-
operative period. One patient presented infection. 
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The patient underwent explant of the VNS system 
due to the infection. One patient presented 
infection later during the study. No known surgical 
intervention for the treatment of the patient has 
occurred to date. One patient presented wound 
healing difficulties related to surgery. No known 
surgical intervention for the treatment of the 
patient has occurred to date. Two patients had 
their VNS devices disabled due to side effects. No 
known surgical interventions for the treatment of 
the patients have occurred to date. Manufacturer 
report # 1644487-2015-05428 involves the 
patient who committed suicide. Manufacturer 
report # 1644487-2015-05429 involves the 
patient who presented infection immediately after 
implant. Manufacturer report # 1644487-2015-
05430 involves the patient who developed an 
infection later during the study and underwent 
explant surgery. Manufacturer report # 1644487-
2015-05431 involves the patient who developed 
an infection but did not undergo surgical 
intervention. Manufacturer report # 1644487-
2015-05432 involves the patient who presented 
wound healing difficulties. Manufacturer report # 
1644487-2015-05433 involves the first patient 
who had the device disabled due to side effects. 
This manufacturer report captures second patient 
who had the device disabled due to side effects.  

Injury CYBERONICS 2015/08/04  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy for 
treatment-resistant epilepsy: a 15-year experience 
at a single institution was published on 
07/02/2015 which included adverse events 
involving 7 VNS patients. One patient committed 
suicide during the follow-up. The patient had been 
previously treated for psychiatric disorder with a 
suicide attempt prior to device implantation. One 
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pediatric patient presented infection immediately 
after implant of the VNS system. The patient 
underwent explant surgery in the immediate post-
operative period. One patient presented infection. 
The patient underwent explant of the VNS system 
due to the infection. One patient presented 
infection later during the study. No known surgical 
intervention for the treatment of the patient has 
occurred to date. One patient presented wound 
healing difficulties related to surgery. No known 
surgical intervention for the treatment of the 
patient has occurred to date. Two patients had 
their VNS devices disabled due to side effects. No 
known surgical interventions for the treatment of 
the patients have occurred to date. Manufacturer 
report # 1644487-2015-05428 involves the 
patient who committed suicide. Manufacturer 
report # 1644487-2015-05429 involves the 
patient who presented infection immediately after 
implant. Manufacturer report # 1644487-2015-
05430 involves the patient who developed an 
infection later during the study and underwent 
explant surgery. Manufacturer report # 1644487-
2015-05431 involves the patient who developed 
an infection but did not undergo surgical 
intervention. This manufacturer report captures the 
patient who involves the patient who presented 
wound healing difficulties. Manufacturer report # 
1644487-2015-05433 involves the first patient 
who had the device disabled due to side effects. 
Manufacturer report # 1644487-2015-05434 
involves the second patient who had the device 
disabled due to side effects.  

Injury CYBERONICS 2015/08/04  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy for 
treatment-resistant epilepsy: a 15-year experience 
at a single institution was published on 
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07/02/2015 which included adverse events 
involving 7 VNS patients. One patient committed 
suicide during the follow-up. The patient had been 
previously treated for psychiatric disorder with a 
suicide attempt prior to device implantation. One 
pediatric patient presented infection immediately 
after implant of the VNS system. The patient 
underwent explant surgery in the immediate post-
operative period. One patient presented infection. 
The patient underwent explant of the VNS system 
due to the infection. One patient presented 
infection later during the study. No known surgical 
intervention for the treatment of the patient has 
occurred to date. One patient presented wound 
healing difficulties related to surgery. No known 
surgical intervention for the treatment of the 
patient has occurred to date. Two patients had 
their VNS devices disabled due to side effects. No 
known surgical interventions for the treatment of 
the patients have occurred to date. Manufacturer 
report # 1644487-2015-05428 involves the 
patient who committed suicide. Manufacturer 
report # 1644487-2015-05429 involves the 
patient who presented infection immediately after 
implant. Manufacturer report # 1644487-2015-
05430 involves the patient who developed an 
infection later during the study and underwent 
explant surgery. This manufacturer report captures 
the patient who developed an infection but did not 
undergo surgical intervention. Manufacturer report 
# 1644487-2015-05432 involves the patient who 
presented wound healing difficulties. Manufacturer 
report # 1644487-2015-05433 involves the first 
patient who had the device disabled due to side 
effects. Manufacturer report # 1644487-2015-
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05434 involves the second patient who had the 
device disabled due to side effects.  

Injury CYBERONICS 2015/08/04  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy for 
treatment-resistant epilepsy: a 15-year experience 
at a single institution was published on 
07/02/2015 which included adverse events 
involving 7 VNS patients. One patient committed 
suicide during the follow-up. The patient had been 
previously treated for psychiatric disorder with a 
suicide attempt prior to device implantation. One 
pediatric patient presented infection immediately 
after implant of the VNS system. The patient 
underwent explant surgery in the immediate post-
operative period. One patient presented infection. 
The patient underwent explant of the VNS system 
due to the infection. One patient presented 
infection later during the study. No known surgical 
intervention for the treatment of the patient has 
occurred to date. One patient presented wound 
healing difficulties related to surgery. No known 
surgical intervention for the treatment of the 
patient has occurred to date. Two patients had 
their VNS devices disabled due to side effects. No 
known surgical interventions for the treatment of 
the patients have occurred to date. Manufacturer 
report # 1644487-2015-05428 involves the 
patient who committed suicide. Manufacturer 
report # 1644487-2015-05429 involves the 
patient who presented infection immediately after 
implant. This manufacturer report captures the 
patient who developed an infection later during the 
study and underwent explant surgery. 
Manufacturer report # 1644487-2015-05431 
involves the patient who developed an infection 
but did not undergo surgical intervention. 
Manufacturer report # 1644487-2015-05432 
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involves the patient who presented wound healing 
difficulties. Manufacturer report # 1644487-2015-
05433 involves the first patient who had the device 
disabled due to side effects. Manufacturer report # 
1644487-2015-05434 involves the second patient 
who had the device disabled due to side effects.  

Injury CYBERONICS 2015/08/04  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy for 
treatment-resistant epilepsy: a 15-year experience 
at a single institution was published on 
07/02/2015 which included adverse events 
involving 7 VNS patients. One patient committed 
suicide during the follow-up. The patient had been 
previously treated for psychiatric disorder with a 
suicide attempt prior to device implantation. One 
pediatric patient presented infection immediately 
after implant of the VNS system. The patient 
underwent explant surgery in the immediate post-
operative period. One patient presented infection. 
The patient underwent explant of the VNS system 
due to the infection. One patient presented 
infection later during the study. No known surgical 
intervention for the treatment of the patient has 
occurred to date. One patient presented wound 
healing difficulties related to surgery. No known 
surgical intervention for the treatment of the 
patient has occurred to date. Two patients had 
their VNS devices disabled due to side effects. No 
known surgical interventions for the treatment of 
the patients have occurred to date. This 
manufacturer report # 1644487-2015-05428 
involves the patient who committed suicide. This 
manufacturer report captures the patient who 
presented infection immediately after implant. 
Manufacturer report # 1644487-2015-05430 
involves the patient who developed an infection 
later during the study and underwent explant 
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surgery. Manufacturer report # 1644487-2015-
05431 involves the patient who developed an 
infection but did not undergo surgical intervention. 
Manufacturer report # 1644487-2015-05432 
involves the patient who presented wound healing 
difficulties. Manufacturer report # 1644487-2015-
05433 involves the first patient who had the device 
disabled due to side effects. Manufacturer report # 
1644487-2015-05434 involves the second patient 
who had the device disabled due to side effects. 

2015/06/01  Injury CYBERONICS 
INC 

2015/08/03  PULSE GEN 
MODEL 103 

 
Clinic notes were received on (b)(6) 2015 and 
mention that the patient had an increase in seizures 
in the beginning of (b)(6) 2015. On (b)(6) 2015 she 
had a prolonged seizure cluster in which she 
received diastat that led to successful resolution of 
her cluster. There had not been definitive 
provoking factors at that time. She remained at 
about 1 tonic seizure per day until the last week 
where she had one seizure that led to a fall and 
broke her shoulder. After this she was having 4-5 
events per day consisting of tonic seizures with 
very quick recovery. She has not missed any doses 
of medications. She did tolerate the increase in onfi 
dose without new side effects. Notes dated (b)(6) 
2015 state that it is possible that a decline in vagal 
nerve stimulator battery could be impacting seizure 
control recently. It is also mentioned that impact of 
pain during sleep in the last week since her fall may 
also be impacting seizure control recently. Notes 
state that given the high end settings that are in use 
and the fact that the patient has had some 
worsening of her seizure control in the recent past, 
they will go ahead and proceed with a replacement 
of the VNS device. Attempts for additional relevant 
information have been made but have been 
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unsuccessful to date. While surgery is likely, no 
surgery has occurred to date. 

2015/07/07  Malfunction MEDTRONIC 
PUERTO RICO 
OPERATIONS 
CO. 

2015/07/29  SURESCAN 
 

It was reported that the patient had painful jolts 
from his waist to his shoulders. A manufacturing 
representative (rep) met with the patient and 
checked impedances and programming, which both 
looked good. All contacts were in normal range. 
Last night when the patient was sitting he felt 8-10 
sudden painful jolts. It was noted that the patient 
also had a vagus nerve stimulation (VNS) system 
implanted for epilepsy. The patient had an 
appointment with a neurologist to determine if this 
was related to his epilepsy of the VNS system. The 
cause of the event was not determined but it was 
noted that the issues were above waist and his 
stimulation covered below. It was noted that the 
patient had a history of seizures and was going to 
follow up with his neurologist. Manufacturer 
narrative: concomitant products: product id 97740, 
serial # (b)(4), product type programmer, patient; 
product id 977a260, serial # (b)(4), implanted: (b)(6) 
2015, product type lead; product id 977a260, serial 
# (b)(4), implanted: (b)(6) 2015, product type lead; 
product id 97754, serial # (b)(4), product type 
recharger. (b)(4). 

2015/06/27  Malfunction CYBERONICS, 
INC. 

2015/07/29  LEAD MODEL 
304 

High 
impedance 

It was reported that a VNS patient's device was 
showing high impedance on diagnostics. The 
patient was sent for x-rays and referred to surgery. 
Follow-up from a company representative revealed 
that after reviewing the x-rays, it appeared that the 
lead pin was not completely inserted into the 
generator. No known surgery has occurred to-
date.the patient's device was programmed off after 
the observance of the high impedance. The patient 
felt stimulation differently prior to the detection of 
the high impedance. X-rays were received by the 
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manufacturer and review of the images determined 
the lead pin was fully inserted. There is a portion of 
the lead that is located behind the generator and 
was unable to be assessed. Surgery occurred on 
(b)(6) 2015. The generator was programmed off. 
Diagnostics showed the lead impedance was 
>10,000 ohms and the battery status was ifi, no. A 
replacement generator was connected to the old 
lead. Diagnostics were performed and the lead 
impedance was reported as high. The lead was then 
replaced, but was implanted on the right vagus 
nerve as the left nerve was observed to have too 
much scar tissue. Diagnostics on the replacement 
generator and the replacement lead were within 
normal limits. The explanted products have not 
been received to-date.the explanted generator and 
lead have been received for analysis. Analysis is 
complete for the generator, but the lead is still 
pending analysis. Analysis was completed for the 
generator on (b)(4) 2015. Review of the data 
downloaded from the generator shows an 
indication of increased impedance, with an initial 
value of 2,239 ohms, increasing to a value of 
13,000 ohms, on (b)(4) 2015. The septum was not 
cored. The pulse generator performed according to 
functional specifications. There were no 
performance or any other type of adverse 
conditions found with the pulse generator. An 
implant card was received, indicating high 
impedance on the lead and visible fluid in the lead 
observed during surgery. The generator was 
reported to have been replaced 
prophylactically.analysis was completed for the 
returned lead portions. Lead fracture and fluid leaks 
due to a breach in the outer tubing wall were 
confirmed. An inner tubing wall breach was not 
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identified. The electrodes were not returned for 
analysis, and therefore a complete evaluation could 
not be performed on the entire lead product. The 
coil appeared to be broken near the electrode 
bifurcation. Scanning electron microscopy 
identified the area on one of the broken coil 
strands as having evidence of a fatigue stress 
induced fracture with mechanical damage and 
pitting. Two of the broken coil strands were 
identified as being mechanically damaged with 
smooth surfaces, which prevented identification of 
the coil fracture type. The remaining broken coil 
strand was identified as having extensive pitting 
which prevented identification of the coil fracture 
type. Pitting was observed on the coil surface. 
Abraded openings that were found on the outer 
silicone tubing and the cut ends that were made 
during the explanted process most likely provided 
the leakage path for the dried remnants of what 
appeared to have once been body fluids found 
inside the outer silicone tubing. With the exception 
of the observed discontinuity, the condition of the 
returned lead portions is consistent with conditions 
that typically exist following an explant procedure. 
No other obvious anomalies were noted. The 
setscrew marks found on the lead connector pin 
provide evidence that, at one point in time, a good 
mechanical and electrical connection was present. 
Continuity checks of the returned lead portions 
were performed, during the visual analysis, and no 
other discontinuities were identified. Manufacturer 
narrative: event description, corrected data: the 
information from the implant card received on 
09/02/2015 was inadvertently not included on 
supplemental report #1. 
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2015/06/10  Injury MDT PUERTO 
RICO 
OPERATIONS 
CO 

2015/07/28  SYNCHROME
D II 

Improper or 
Incorrect 
Procedure or 
Method; 
Pumping 
Stopped; 
Electromagn
etic 
Interference 

It was reported the patient's pump had multiple 
short motor stalls. Logs indicated the first motor 
stall occurred on (b)(6) 2015 at 15:14 (secondary 
log indicated 15:16) with a motor stall recovery 
occurring on (b)(6) 2015 at 15:31 (secondary logs 
indicated 15:33). On (b)(6) 2015 at 11:18 
(secondary logs indicated 11:20) a motor stall 
occurred. A pump stopped due to stop command 
occurred on (b)(6) 2015 at 16:00 and a "pump shut 
off for; 21:00 h:m" message was noted on (b)(6) 
2015 at 13:00 with logs from (b)(6) 2015 at 11:41 
indicating a restart command occurred on (b)(6) 
2015 at 13:49. There were 8 more additional motor 
stalls and 7 motor stall recoveries that occurred on 
(b)(6) 2015 through (b)(6) 2015. The patient was 
noted to be using a "vagal nerve stimulator" that 
was operated by a magnet which caused motor 
stalls previously. It was "previously determined" 
that the magnet was strong enough to stall a pump 
and the patient was also wearing it close to the 
pump. It was reported a "long" motor stall occurred 
on (b)(6) 2015 that lasted about 12 hours, but this 
stall did not appear in the logs as reported. The 
pump then worked properly for 24 hours before 
additional stalls occurred. It was stated, the "pump 
will be explanted" and no date was provided. Per 
pump logs, the pump was used to deliver 
baclofen.additional information received via the 
manufacturer representative (rep) reported the 
pump had been intentionally stopped and restarted 
a day later. The pump remained implanted and 
infusing. Several more motor stalls were reported 
to have occurred. One on (b)(6) 2015 and two on 
(b)(6) 2015. Explant was advised to the hcp. The 
hcp decided to "leave it in for now" since the 
patient was also a psychiatric patient.additional 
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information received via a company representative 
and the pump was implanted for spasticity. The 
patient was receiving compounded baclofen. On 
(b)(6) 2015, it was additionally reported via a 
company representative the patient experienced a 
lack of therapy. On (b)(6) 2015, information was 
received that indicated the pump was still 
implanted.additional information was received from 
the company representative indicating that, at the 
time of the event, the pump was infusing baclofen 
3000 mcg/ml at a dose of 356.9 mcg/day, and a 
patient activated (pa) dose max of 565.1 mcg/day. 
The pump was returned, thus the pump was 
explanted; however, the explant date was not 
known. Tertiary logs indicated that the pump 
programming was last changed on (b)(6) 2016 and 
was examined on (b)(6) 2015. The same logs noted 
that the elective replacement indicator (eri) would 
occur in 48 months. Logs noted that between (b)(6) 
2015, 15 motor stalls and recoveries occurred. 
During this period, the pump was infusing baclofen 
500 mcg/ml at a dose of 502.1 mcg/day, and a 
patient activated (pa) dose max of 707.1 mcg/day. 
Manufacturer narrative: upon device return, 
analysis revealed that the pump had no significant 
anomalies; specifically, o-ring wear, was identified. 
Evaluation conclusion code no longer applies. 
Manufacturer narrative: (b)(4). Manufacturer 
narrative: (b)(4). Manufacturer narrative: device 
codes no longer apply to this event. (b)(4). 

2015/06/17  Malfunction CYBERONICS, 
INC. 

2015/06/23  VAGUS 
NERVE 
STIMULATOR 
(VNS) 
SYSTEM 

 
"Called to the operating room to test the vagus 
nerve stimulator (VNS) equipment. Device was 
tested while still in the patient and child neurologist 
received a lead output error. Lead was 
disconnected from the generator. After physician 
removed the old lead model 302 serial number 
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16621 which was visibly broken and twisted. New 
lead model 304 with serial number 28396 was 
connected to the generator (model 103) that was 
previously inserted last year. Lead test was 
performed, heart rate ranged from 70 to 72 during 
the lead test. No bradycardia was noted and the 
lead test was ok. The first lead test showed ohms of 
978 and the second lead test showed ohms of 
1171. The VNS was then programmed." 

2015/06/18  Malfunction CYBERONICS, 
INC. 

2015/06/26  ASPIREHC 
 

Patient underwent a wound revision. At the end of 
the procedure, when vagal nerve stimulator battery 
was tested, it was found to be dead. Per surgeon, 
the battery was functional prior to surgery. The 
battery was replaced and testing of the new battery 
found it to be functional. 

2015/06/01  Malfunction CYBERONICS, 
INC. 

2015/06/30  LEAD MODEL 
302 

High 
impedance 

It was reported that the patient who is a subject to 
a VNS study was hospitalized due to increased 
seizures. The patient was stabilized shortly after 
hospitalization. The patients system was tested and 
system and normal mode diagnostics returned high 
impedance results with dcdc 7, output status. The 
physician indicated that the activity of the 
generator could be detected with the 
electroencephalography with a lead placed on the 
vagus nerve. X-rays dated on (b)(6) 2015 were 
reviewed by the manufacturer. The generator 
appears in the upper left chest in a normal 
arrangement. The filter feed-through wires 
appeared to be intact. The lead-pin was fully 
inserted into the generators connector block. The 
electrodes appeared to be placed on the vagus 
nerve in a normal arrangement. A strain-relief bend 
and loop were visible. Three tie-downs were found 
holding the lead. Part of the lead was behind the 
generator. No lead break or sharp bend was found 
on the visible parts of the lead. Review of 
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manufacturing records confirmed that the 
generator and the lead passed all functional tests 
prior to distribution. Additional info indicated that 
the generator was not at neos. The patient had 
been discharged. No trauma or any manipulation of 
the VNS system was suspected. The increased 
seizures had debuted a few weeks before the 
hospitalization. It was reported that the seizure rate 
was below the pre-VNS baseline level. During the 
hospitalization no seizures were observed; the 
patients medication was changed during the 
hospitalization. No known surgical interventions 
have occurred to date.further information from the 
physician indicated that the increase in seizures 
started on (b)(6) 2015. The severity of the event 
was moderate. It was reported that the event was 
possibly related to VNS implant and stimulation. 
The patient's treatment was not changed. The 
event was indicated as a serious adverse event 
because it resulted in an hospitalization. It was 
reported that the event did not cause the subject to 
discontinue from the clinical study. Manufacturer 
narrative: device manufacturing records were 
reviewed. X-rays reviewed by manufacturer, no 
gross lead discontinuities visualized. Review of 
manufacturing records confirmed that the lead 
passed all functional tests prior to distribution. 
Device failure is suspected, but did not cause or 
contribute to a death or serious injury. 

2015/01/28  Malfunction CYBERONICS, 
INC. 

2015/05/29  PULSE GEN 
MODEL 103 

 
It was reported that a system diagnostic test was 
performed during an office visit which revealed a 
high impedance condition (impedance value >= 
10000 ohms). The patient previously underwent 
generator replacement surgery on (b)(6) 2015 and 
lead impedance was within normal limits 
(impedance value 3700 ohms) when the 
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replacement generator was tested with the existing 
lead. X-rays were taken and sent to the 
manufacturer. Review of the x-rays found that the 
generator was in the upper left chest in a normal 
placement. The filter feed-through wires appeared 
to be intact. The lead connector pin seemed not to 
be fully inserted into the generator connector 
block. The electrodes appeared normally placed on 
the vagus nerve. No strain relief bend, loop or tie-
downs were used to secure the implanted lead. Part 
of the lead was behind the generator and could not 
be assessed. No sharp angles or lead breaks were 
visible. Review of manufacturing records confirmed 
that the generator passed all functional tests prior 
to distribution. No known surgical interventions 
have occurred to date.further information was 
received indicating that surgery for pin re-insertion 
was scheduled for (b)(6) 2015. It was later reported 
that pin re-insertion surgery was completed on 
(b)(6) 2015. The patients VNS system was tested 
after pin re-insertion and system diagnostics 
returned impedance results within normal levels. It 
was reported that stimulation would continue. 
Manufacturer narrative: udi# (b)(4) manufacturer 
reviewed x-rays of implanted device. Device 
manufacturing records were reviewed. Review of 
manufacturing records confirmed that the 
generator passed all functional tests prior to 
distribution. X-rays reviewed by the manufacturer, 
lead pin not fully inserted past the connector block 
of the generator. 

2014/02/07  Injury CYBERONICS 2015/05/28  PULSE GEN 
MODEL 105 

 
An article titled "autistic spectrum disorder, 
epilepsy, and vagus nerve stimulation" was received 
which included a VNS patient who initially 
experienced improved seizure control following 
VNS implant but was not maintained. At the age of 
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9, it was observed that the patient was having up to 
10 episodes per day of deep inhalation, pupil 
dilation, truncal flexion, and upper extremity rigidity 
which lasted up to 30 seconds. Eeg monitoring at 
that time revealed epileptiform activity arising from 
the frontal lobes bilaterally. The patient was given 
lamotrigine which decreased the number of 
seizures to 3-6 per day. The medication was later 
increased to the maximum dosage and the seizure 
activity decreased to once every two days. At the 
age of 10, the patient began experiencing an 
increase in seizures with episodes occurring daily 
and lasting up to 30 seconds. Zonegran was added 
to the patient's medication regimen which 
augmented seizure control but with significant side 
effects. The patient was later weaned off zonegran 
and implanted with a m105 pulse generator. Prior 
to implant, the patient was having 1-2 seizures 
daily. The patient's device settings were titrated up 
after 5 weeks post-implant, and the patient 
experienced a decrease in seizure severity and 
duration (seizures lasting 10 seconds of less). Six 
months following implant surgery, the seizure 
frequency increased to 6-10 per day. The patient's 
device settings continued to be titrated up. At 13 
months post-implant, the device settings were 
increased and the patient's seizure activity 
decreased to 3-4 per day. Follow-up with the 
patients following physician revealed that the 
reason for the increase in seizure frequency was 
unknown. The patients parents believed VNS was 
not effective in controlling the patients seizures. 
Manufacturer narrative: hull mm, madhavan d, 
zaroff cm. Autistic spectrum disorder, epilepsy, and 
vagus nerve stimulation. Childs nerv syst. 2015 apr 
29. 
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2013/08/28  Malfunction MEDTRONIC 
NEUROMOD
ULATION 

2015/05/26  UNKNOWN 
IMPLANTABL
E DEVICE 

 
It was reported the clinician programmer broke 
down with interrogation. The programmer was 
replaced after it was broken. The crash happened 
during interrogation with vagus nerve stimulator 
still on. The vagus nerve stimulator and stimulator 
are close to each other and the vagus nerve 
stimulator needed to be turned off in order to 
interrogate. The programmer had broken down up 
to three times when the vagus nerve stimulator was 
on and they wanted to interrogate the stimulator. 
Actions included turning the vagus nerve stimulator 
off during interrogation and placing an aluminum 
plate next to the vagus nerve stimulator during 
interrogation. No crash was noted when this was 
done. The patient was sent back to their 
epileptologist and a neurosurgeon. The stimulator 
was placed too close to the vagus nerve stimulator 
and was repositioned. It was unknown if there were 
any patient signs or symptoms associated with the 
event. The event was resolved without sequelae. 
Manufacturer narrative: concomitant medical 
products: product id 37601, serial# (b)(4), 
implanted: (b)(6) 2013, product type: implantable 
neurostimulator; product id 8840, serial# (b)(4), 
product type: programmer, physician; product id 
3389-28, lot# 0207100835, implanted: (b)(6) 2013, 
product type: lead; product id 3389-28, lot# 
0207100838, implanted: (b)(6) 2013, product type: 
lead; product id 3708660, serial# (b)(4), implanted: 
(b)(6) 2013, product type: extension; product id 
3708660, serial# (b)(4), implanted: (b)(6) 2013, 
product type: extension; product id 37601, serial# 
(b)(4), implanted: (b)(6) 2013, product type: 
implantable neurostimulator. (b)(4). 

2009/07/07  Injury CYBERONICS, 
INC. 

2015/05/19  PULSE GEN 
MODEL 103 

Battery; 
Device 

Additional information was received that the 
implanting surgeon used non-absorbable suture to 
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Inoperable; 
Migration or 
Expulsion of 
Device 

secure the generator to fascia during implant 
surgery for this patient on (b)(6) 2009. Patient's 
neurologist indicated that the device migration was 
suspected to have occurred after the generator 
replacement surgery on (b)(6) 2009. No trauma, 
weight loss or other events were reported to the 
neurologist which could have contributed to the 
device migration. The cause of the device migration 
is unknown per the neurologist. The scarring was 
believed to be due to the device migrating 
inferiorly.additional information was received that 
the patient's generator migration into her breast 
tissue has caused substantial scarring. The 
generator is at end of service and patient wants to 
have it removed. The neurosurgeon had referred 
her to consult with a plastic surgeon as the patient 
will need breast reconstructive surgery to repair the 
scarring damage.additional information was 
received from the patient that the device is nearing 
end of life. Patient reported experiencing erratic 
stimulation, where the device is stimulating for 
hours together at times and then providing normal 
stimulation during other times. It was mentioned 
that the device has migrated below the nipple line 
in her breast tissue and that she has a lot of scar 
tissue around where her electrode and generator 
was placed. Patient requested for contact 
information for VNS providers and was provided as 
requested. It is unknown if the patient has 
consulted any physicians regarding her 
concerns.additional information was received from 
patient that the generator had been "going bad," 
which was clarified to mean that the device was 
stimulating erratically since (b)(6). The last 
diagnostics performed on the device was 
reportedly about three months ago, which indicated 
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the battery was low. Patient again stated that her 
generator has moved "below the nipple line" and is 
now in her breast. She expressed dissatisfaction 
with the appearance of the device as the generator 
protrudes from her skin because she is thin. Patient 
also mentioned that she needed a plastic surgeon 
to perform the generator replacement/ 
repositioning surgery because of all of the scar 
tissue.it was reported that the patient's physician 
was unaware of patient's issues and was not able to 
contribute any information regarding the patient's 
current problems.additional information was 
received that the patient might undergo generator 
replacement surgery. X-ray examination of patient's 
chest and neck demonstrated significant quantities 
of old lead wire in patient's neck. The surgeon was 
unable to stimulate patient's vocal cord with 
magnet stimulation of the generator. Per the 
physician, this either indicates that the generator 
battery is so low that this is not possible or that the 
lead wire is not currently attached to the vagus 
nerve. Considering the number of revision surgeries 
and complications that patient have had in the 
neck, the surgeon's inclination was to perform a 
generator replacement. The surgeon was uncertain 
whether or not this generator replacement could be 
placed in a more typical location. The surgeon 
would also attempt to remove scar tissue on the 
chest wall but indicated that this could certainly 
recur. The neurologist categorized patient's seizure 
disorder as pseudo seizures. Based on patient's 
diagnosis, the surgeon is not sure that VNS therapy 
is indicated or that patient will receive significant 
benefit from VNS therapy. Additional information 
was received from patient that the VNS is not 
working (due to eos) and that the patient needs to 
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have it replaced as soon as possible. However, no 
known surgical interventions have occurred to 
date.patient underwent generator replacement on 
(b)(6) 2016. The impedance after generator 
replacement was within normal limits and the lead 
did not need to be replaced. The explant hospital 
will not return any explants to any one per hospital 
protocol and the device are discarded.it was 
reported that the patient was scheduled to undergo 
generator replacement due to the device nearing 
end of service and because the generator had 
migrated into the patient's left breast tissue. 
Further follow-up revealed that device diagnostics 
were within normal limits indicating that the device 
was performing as intended. It was reported that 
since the device is nearing end of service, the 
patient is to revise the pocket to correct the 
generator migration when replacing the generator. 
No known surgical interventions have occurred to 
date. Manufacturer narrative: (b)(4). 

2015/05/04  Malfunction CYBERONICS, 
INC. 

2015/05/12  LEAD MODEL 
304 

 
The patient underwent full explant on (b)(6) 2015. 
Per the surgeon, the scar tissue and remaining 
length of the nerve were such that re-implantation 
could not be completed. The patient is currently 
seizure free with her current medication regimen so 
at this point the patient is going to continue with 
clinical management and not pursue right sided 
VNS placement at this time. The explanted devices 
are not available for return therefore product 
analysis will not be completed.the patients mother 
reported on (b)(6) 2015 that the patient has had 
poor seizure control lately, and that she was 
hospitalized over the prior few days. She was 
admitted to the hospital. At that time, the VNS was 
checked and x-rays were taken. The mother 
reported that she was told that there may have 
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been an issue with the patients VNS leads. 
Additional information was later received that 
diagnostics confirmed high impedance on (b)(6) 
2015, and the device was subsequently turned off. 
The patient's mother said seizures increased once 
"medicines started being adjusted." the surgeon 
reported that the x-ray appears to show a kinking-
issue with the lead. It was reported that there 
appears to be a slight fracture above the superficial 
strain relief loop near the sternocleidomastoid 
muscle. The surgeon suspected that the lead may 
have gotten kinked and subsequently fractured. No 
known surgical intervention has occurred to 
date.on (b)(6) 2016 it was reported that the patient 
under went a full right-sided nerve placement and 
left chest placement of the vagal nerve stimulator. 
Manufacturer narrative: device failure is suspected, 
but did not cause or contribute to a death. 

2015/04/14  Malfunction CYBERONICS 2015/05/11  LEAD MODEL 
302 

 
It was reported that the VNS patient had presented 
with increased seizures and painful stimulation. 
System diagnostics were run on the VNS system on 
(b)(6) 2015 and they returned a dcdc code 0. 
Normal mode diagnostics were run on the VNS 
system on (b)(6) 2015 and they returned a dcdc 
code 0. The pulse generator was disabled. Review 
of manufacturing records confirmed that the lead 
passed all functional tests prior to distribution. A 
battery life estimation for the implanted generator 
returned 0 years expected until near end of service. 
Programming history data was reviewed though 
(b)(6) 2012. The device was last programmed to a 
16% duty cycle. The last parameters recorded were 
2 ma/30hz/500usec/30sec/3min, magnet mode 
2.25ma/60sec/500usec. Diagnostic history data 
revealed that system diagnostics recorded on (b)(6) 
2012 returned a lead impedance result within 
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normal ranges. Normal mode diagnostics were run 
on (b)(6)2012 recorded on (b)(6) 2012 returned a 
lead impedance result within normal ranges. 
Magnet mode diagnostics recorded on (b)(6) 2012 
returned a lead impedance result within normal 
ranges. Further information was received indicating 
that the patient had presented pain at the 
generator implant site. It was also indicated that the 
patient had undergone a generator replacement the 
previous year. X-rays were taken and reviewed at 
the healthcare facility. It was reported that review 
by the healthcare professional had not found any 
lead break or disconnection of the lead. Review of 
the x-showed that the generator appears in the 
upper left chest in a normal placement. The filter 
feed-through wires appeared to be intact. The lead 
connector pin seemed to be fully inserted into the 
generator connector block. The electrodes 
appeared normally placed on the vagus nerve. It is 
difficult to assess if the strain relief bend and loop 
were used. The tie downs were used but it is 
unclear, if those were used as indicated in the 
labeling, due to the picture quality. Part of the lead 
was behind the generator. No sharp angles or lead 
breaks were visible on the assessed lead parts. 
Based on the x-rays, the cause of the reported low 
impedance remains unknown. Further information 
was received stating that the seizure frequency was 
above the pre-VNS seizure rate, with complex 
partial and tonic-clonic seizures. No manipulation of 
the VNS system was suspected. The patient had 
undergone battery replacement in (b)(6) 2014. On 
(b)(6) 2015 system diagnostics returned a dcdc 
code 0, low impedance result. The patient 
presented mild painful stimulation with a strange 
sensation near the generator. No known surgical 
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interventions have occurred to date. Manufacturer 
narrative: manufacturer reviewed x-rays of 
implanted device. Device manufacturing records 
and available programming and diagnostic history 
were reviewed. Review of manufacturing records 
confirmed that the lead passed all functional tests 
prior to distribution. X-rays reviewed by 
manufacturer, no gross lead discontinuities 
visualized. Device failure is suspected, but did not 
cause or contribute to a death. 

2015/03/23  Injury CYBERONICS, 
INC. 

2015/05/08  PULSE GEN 
MODEL 103 

 
It was reported that the patient has had pain in the 
VNS region of the neck since the first date of initial 
implant. Therefore, it was felt that since the patient 
was still complaining of pain with the replacement 
VNS system, that the physician did not see any 
reason for it to remain implanted. It was felt to be 
removed more for patient comfort reasons.the 
patient had generator and lead replacement surgery 
on (b)(6) 2015 due to pain and painful stimulation. 
At that time, the physicians reported that the 
surgery was for patient comfort reasons and not to 
preclude a serious injury. The implant card reported 
that lead impedance was okay after replacement 
surgery. Additional information was later received 
that patient complained of pain after the surgery. 
Initially at post-op appointment on (b)(6) 2015, the 
notes recorded no post-operative complications 
and no patient complaints. The scars/incision sites 
were reported to be healed nicely. Later on (b)(6) 
2015, the notes reported that the patient reported 
having continued problems with a burning 
sensation and a sensation of electricity around the 
VNS site. The pain/discomfort did not improve 
after full replacement surgery. She could not 
tolerate this continued problem. The clinic notes 
from (b)(6) 2015 reported that the patient 
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presented after full replacement complaining of 
pain in the area of the vagus nerve stimulator and 
neck. The patient reported that the pain was 
persistent if the device was not on. As a result, she 
wanted the device removed. The patient's device 
was programmed off due to the pain, and the 
physician assessed that it needs to be removed due 
to pain experienced even with the device off. The 
patient was referred for removal of the VNS. The 
manufacturers field clinical engineer attended the 
explant surgery on (b)(6) 2015. Explant of the 
generator and lead occurred on (b)(6) 2015, and the 
explanted devices were discarded. As a result, 
product analysis is unable to be performed. 
Manufacturer narrative: (b)(4). Manufacturer 
narrative: describe event or problem: the initial 
report inadvertently did report this information. 

2015/03/06  Injury CYBERONICS, 
INC. 

2015/05/07  LEAD MODEL 
302 

 
It was reported that a patient with a partially 
explanted VNS system (approximately 6 cm of lead 
remaining implanted) experienced a hot, painful 
sensation in the left side of the neck and was 
getting stuffy while having an MRI performed on 
(b)(6) 2015. The scan was interrupted but then 
started back up again. After the MRI was 
completed, the patient was hoarse and experienced 
coughing and choking for the next few days. The 
neurologist couldnt find anything that could be 
contributing to these events. The patient had an 
ENT evaluation where it was found that the patient 
had decreased sensitivity of the larynx however; 
the vocal cord movements were intact. The ENT 
evaluation was performed on (b)(6) 2015. It was 
concluded that there was significant heating of the 
vagus nerve during the MRI. Follow-up revealed 
that the scan was performed according to the new 
VNS guidelines however, the old low sar epilepsy 
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protocol was followed. The gradients are increased 
quickly which may be the cause of the issues the 
patient experienced. The physician indicated there 
was a stimulation of the vagus nerve because a 
stream is going to run in the remaining leads under 
the influence of rapid changes in the diffusion 
gradient despite the short duration of the series 
(approximately 1 minute). It is suspected that 
perhaps the spatial gradient field may have 
exceeded 720 gauss/cm. No additional relevant 
information has been received to date.x-rays 
images were received by the manufacturer. Review 
of the images revealed a 6cm portion including the 
electrodes still implanted in the patient. Further 
information was later received indicating that the 
facility uses an MRI rx/tx head coil which has been 
successfully used on VNS patients previously. 
Manufacturer narrative: evaluation codes; 
corrected data: the previously submitted mdr 
inadvertently lacked the required evaluation codes.. 
Manufacturer reviewed x-rays of implanted device. 
X-rays reviewed by manufacturer, no gross lead 
discontinuities visualized. 

2014/12/01  Malfunction CYBERONICS, 
INC. 

2015/04/29  LEAD MODEL 
302 

Device 
Operates 
Differently 
Than 
Expected; 
High 
impedance 

Clinic notes received indicate that the patient 
experienced numerous seizures on (b)(6) 2015. 
Patient visited the emergency room and patient 
was provided with medications. The neurologist 
notes that they have been trying to manage her 
seizures off any anticonvulsants and simply adjust 
her vagus nerve stimulator. There are no apparent 
precipitants and no aggravating factors or other 
associated complaints. There were no changes to 
VNS settings or medications prior to this event. The 
physician did start to adjust the medications after 
the patient had reported increase in seizures. The 
seizures were reported to be possibly related to 
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VNS as patient was stable for a long time until 
recently. It was also reported that the patient 
recently had many changes in her life and that 
patient had restarted smoking and has stress, mood 
swings, etc. Patient underwent generator 
replacement surgery on (b)(6) 2015. During the 
surgery, the generator was initially replaced. High 
impedance was observed with the new generator 
when connected with the old lead. As the surgeon 
went in to replace the lead, a neck incision was 
made which was confirmed to be in the right 
location by the tc. However the vagus nerve and 
the electrode coils were not found in this location. 
The surgeon was reported to have performed a 
very deep and wide search for the other end of the 
lead, the electrodes and the vagus nerve. The lead 
was not replaced. X-rays were taken and there 
does not appear to be any gross fractures or 
discontinuities that might explain the high 
impedance. The connector pin inside the connector 
block did not appear to be completely inserted but 
it was confirmed that the surgeon inserted it 
completely. The explanted generator was not 
returned to manufacturer. No known surgical 
interventions were taken after the observation of 
high impedance.additional information was 
received that the patient was dissatisfied with the 
device as she experienced a seizure and a fall 
recently.additional clinic notes dated (b)(6) 2014 
were received indicating that the patient's seizures 
were controlled until the past week or so, when she 
had 2 seizures. Per patient, these 2 seizures were 
the worst seizures she has ever had. The physician 
noted that the patient had been driving up to that 
point. It was associated with headaches, nausea, 
and photophobia. Patient got a head ct without 
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contrast, which was normal. Patient does not have 
frequent headaches. It is unusual for patient to 
have a headache in the setting of a seizure. The 
symptoms are severe. There are no apparent 
precipitants. There are no aggravating or alleviating 
factors. There are no other associated complaints. 
Patient's output current was increased from 2.0 to 
2.25 milliamps. The magnet current was increased 
from 2.25 to 2.50 milliamps. Patient is off all 
medications. Notes were also received from 
surgery date on (b)(6) 2015. The surgery noted that 
there was what appears to be a crimp on the 
battery lead. Excellent exposure of the carotid. 
There was a lot of scar tissue in the area. The 
surgeon tried for a very long time to find the vagus 
nerve but was unable to locate it. Dissection was 
taken down inferiorly to what was the previous 
lead insertion and went at least 3 cm beyond the 
previous insertion but the vagus nerve could not be 
found for lead revision.additional information was 
received that the patient's device was disabled on 
(b)(6) 2015 due to continued high impedance. No 
known surgical intervention for the lead revision 
has not occurred to date.patient underwent full 
revision on (b)(6) 2015. The explanted products 
were reported to be discarded. Manufacturer 
narrative: manufacturer reviewed x-rays of 
implanted device. X-rays reviewed by 
manufacturer, no gross lead discontinuities 
visualized. Device failure is suspected, but did not 
cause or contribute to a death. 

2015/01/27  Injury CYBERONICS, 
INC. 

2015/04/22  PULSE GEN 
MODEL 103 

 
It was reported that the VNS patient developed an 
infection at the generator site following generator 
replacement surgery on (b)(6) 2015 due to low 
battery. The generator site was found to be 
swollen, red, and oozy during an office visit on 
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(b)(6) 2015. The patient was subsequently given 
antibiotics and the infection later resolved. Review 
of manufacturing records confirmed sterilization for 
both the generator and lead prior to 
distribution.clinic notes were subsequently received 
indicating that the patient experienced a post-
operative infection (left chest)/incisional abscess at 
the site of the vagal nerve stimulator pocket on 
(b)(6) 2015. It was described that unspecified 
conservative therapy had been attempted but was 
unsuccessful. The patient underwent incision, 
drainage and debridement of the left chest wall 
incision on (b)(6) 2015. It was stated that a wound 
vac was placed and the patient was treated long-
term with antibiotics. The wound vac was 
discontinued at a later date and antibiotic 
treatment was continued. Manufacturer narrative: 
device manufacturing records were reviewed. 
Review of manufacturing records confirmed 
sterilization for both the generator and lead prior to 
distribution. 

2015/03/01  Malfunction CYBERONICS, 
INC. 

2015/04/21  LEAD MODEL 
304 

 
It was reported on 04/22/2015 from the 
physician's office that the patient's notes say that 
the wire was positioned more towards the 
sternocleidomastoid muscle than the vagus nerve 
which caused the muscle spasm. This was thought 
to be just due to the placement of the device and 
not any trauma or manipulation. The replacement 
surgery did correct the issue according to the 
nurse.on 06/09/2015 it was reported that the ENT 
surgeon who performed the patient's replacement 
surgery on (b)(6) 2015 believes that the original 
surgeon did not properly place the leads in his 
opinion.it was reported that the neurologist 
suspects that the wire is not on the vagus nerve 
due to left anterior muscle contractions upon 
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stimulation anytime he tries to have higher 
stimulation. The physician also stated that the 
patient is a large man and he thinks that it is odd 
that he can see the lead wire so easily. Upon 
consult with the physician and surgeon it was 
decided that the patient will receive a full revision. 
Patient underwent a full replacement on (b)(6) 
2015. The explanted products are not available fro 
return based on the explanting facility's protocols. 
Attempts for additional information have been 
made and have been unsuccessful to date.the 
surgeon who revised the patient's lead in april 
mentioned that the patient's neck would severely 
contract and there was lack of strain relief seen in 
the lead device. Once the patient was revised in 
april there have been no issues. Manufacturer 
narrative: . 

2015/03/20  Malfunction CYBERONICS, 
INC. 

2015/04/14  LEAD MODEL 
302 

High 
impedance 

It was reported that the patients VNS system 
showed high impedance. It was reported that x-rays 
would be taken, but they have not been provided 
to the manufacturer to date. No known surgical 
interventions have occurred to date.x-rays images 
of the patient were received by the manufacturer. 
Review of the images showed that the generator 
appears in the upper left chest in a normal 
placement. The filter feed-through wires appeared 
to be intact. The lead connector pin seems to be 
fully inserted into the generator connector block. 
The electrodes appeared on the vagus nerve in a 
normal position. Part of the lead was behind the 
generator and could not be evaluated. No sharp 
angles or lead breaks were visible in the portions of 
the lead that could be assessed.review of 
manufacturing records confirmed that the lead 
passed all functional tests prior to 
distribution.further information was received 
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indicating that the patient underwent generator 
replacement surgery on (b)(6) 2015. The generator 
was replaced due to battery depletion. It was 
reported that, during a period before the generator 
replacement, the patient experienced an increase in 
seizures. After the device was replaced, the 
patient's seizures were again controlled. For that 
reason, the surgeon did not replace the lead. It was 
reported that the explanted generator was 
discarded by the facility. It will not be returned to 
the manufacturer.it was previously reported that 
the patient still could feel the stimulation and 
therefore it was decided not to replace the lead. 
The patient was refered to another hospital to have 
an MRI for scoliosis (not VNS related) where they 
turned off the generator as normal procedure. Due 
to the high impedance the hospital performing the 
MRI did not turn back on the device. Manufacturer 
narrative: device failure is suspected, but did not 
cause or contribute to a death or serious injury. 
Manufacturer narrative: device manufacturing 
records were reviewed. Review of manufacturing 
records confirmed that the lead passed all 
functional tests prior to distribution. Manufacturer 
narrative: manufacturer reviewed x-rays of 
implanted device. X-rays reviewed by 
manufacturer, no gross lead discontinuities 
visualized.  

Malfunction CYBERONICS 2015/04/07  PULSE GEN 
MODEL UNK 

 
A publication titled efficacy of neuromodulation 
therapy with vagus nerve stimulator in patients 
with drug-resistant epilepsy on unchanged 
antiepileptic medication regimen for 24 months 
following the implant by chayasirisobhon et. Al. 
Was received which contained adverse events 
involving VNS patients. The publication indicated 
that eleven patients were either non-responders to 
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VNS or had worsening of seizure frequency 
following implant. The authors noted that the 
patients and the treating neurologists desired to 
achieve a decreased dose and reduced number of 
aeds after VNS implantation which may have 
caused or contributed to the event. It is unknown 
how many of the 11 patients were non-responders 
or how many experienced increased seizure 
frequency. Attempts for additional relevant 
information have been unsuccessful to date. 
Manufacturer narrative: chayasirisobhon s, cahan l, 
choi sh, enos b, hwang j, et al. (2015) efficacy of 
neuromodulation therapy with vagus nerve 
stimulator in patients with drug-resistant epilepsy 
on unchanged antiepileptic medication regimen for 
24 months following the implant. J neurol 
neurophysiol 6: 268. Doi:10.4172/2155-
9562.1000268.  

Malfunction CYBERONICS, 
INC. 

2015/03/31  PULSE GEN 
MODEL UNK 

 
An article titled "vagus nerve stimulation in children 
less than 3 years with medically intractable 
epilepsy" was reviewed. It is noted in the article 
that the patient experienced less than 1 seizure per 
day and more than 1 seizures per week prior to 
VNS therapy and the seizures consisted of drop 
attacks and epileptic spasms. Patient's seizure 
condition after 1 year of VNS therapy was reported 
to have improved. However, patient was reported 
to be experiencing multiple seizures per day after 3 
years of VNS therapy. Reports of infections are 
reported in the following manufacturer report 
numbers: 1644487-2015-04296 and 1644487-
2015-04297. Other reports of increase in seizures 
are reported in the following manufacturer report 
numbers: 1644487-2015-04298, 1644487-2015-
04300, 1644487-2015-04301, 1644487-2015-
04302, 1644487-2015-04303, and 1644487-
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2015-04304.additional information was received 
from the physician that the increased seizures are 
not caused by the VNS therapy. Patient's 
physiology and condition were reported to be 
related to the increased seizures. It was also noted 
that some patients have improvement in seizure 
reduction and status epilepticus.  

Malfunction CYBERONICS, 
INC. 

2015/03/31  PULSE GEN 
MODEL UNK 

 
Additional information was received from the 
physician that the increased seizures are not caused 
by the VNS therapy. Patient's physiology and 
condition were reported to be related to the 
increased seizures. It was also noted that some 
patients have improvement in seizure reduction 
and status epilepticus.an article titled "vagus nerve 
stimulation in children less than 3 years with 
medically intractable epilepsy" was reviewed. It is 
noted in the article that the patient experienced 
multiple seizures per day prior to VNS therapy and 
the seizures consisted of tonic seizures, focal 
seizures and generalized convulsive seizures. 
Patient's seizures condition after 1 year of VNS 
therapy was reported to have worsened. Patient 
continued to experience multiple seizures per day 
following 3 years of VNS therapy. Reports of 
infections are reported in the following 
manufacturer report numbers: 1644487-2015-
04296 and 1644487-2015-04297. Other reports 
of increase in seizures are reported in the following 
manufacturer report numbers: 1644487-2015-
04299, 1644487-2015-04300, 1644487-2015-
04301, 1644487-2015-04302, 1644487-2015-
04303, and 1644487-2015-04304.  

Injury CYBERONICS, 
INC. 

2015/03/31  PULSE GEN 
MODEL UNK 

 
Additional information was received from the 
neurologist that the patient developed abscess 
almost a year after implant surgery. It was 
mentioned that patient's lack of personal care due 
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to patient's condition may have played a role in the 
infection.an article titled "vagus nerve stimulation in 
children less than 3 years with medically intractable 
epilepsy" was reviewed. It is noted in the article 
that the patient experienced surgical complications 
that consisted of device infection requiring device 
removal. Another report of infection is reported in 
manufacturer report # 1644487-2015-04297. 
Reports of increase in seizures are reported in the 
following manufacturer report numbers: 1644487-
2015-04298, 1644487-2015-04299, 1644487-
2015-04300, 1644487-2015-04301, 1644487-
2015-04302, 1644487-2015-04303, and 
1644487-2015-04304.  

Malfunction CYBERONICS, 
INC. 

2015/03/31  PULSE GEN 
MODEL UNK 

 
An article titled "vagus nerve stimulation in children 
less than 3 years with medically intractable 
epilepsy" was reviewed. It is noted in the article 
that the patient experienced multiple seizures per 
day prior to VNS therapy and the seizures 
consisted of epileptic spasms, focal seizures and 
generalized convulsive seizures. Patient's seizure 
condition after 1 year of VNS therapy was reported 
to have worsened. However, patient was reported 
to be experiencing less than 1 seizure per day and 
more than 1 seizure per week after 3 years of VNS 
therapy. Reports of infections are reported in the 
following manufacturer report numbers: 1644487-
2015-04296 and 1644487-2015-04297. Other 
reports of increase in seizures are reported in the 
following manufacturer report numbers: 1644487-
2015-04298, 1644487-2015-04299, 1644487-
2015-04300, 1644487-2015-04301, 1644487-
2015-04302, and 1644487-2015-04304.additional 
information was received from the physician that 
the increased seizures are not caused by the VNS 
therapy. Patient's physiology and condition were 
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reported to be related to the increased seizures. It 
was also noted that some patients have 
improvement in seizure reduction and status 
epilepticus.  

Malfunction CYBERONICS, 
INC. 

2015/03/31  PULSE GEN 
MODEL UNK 

 
An article titled "vagus nerve stimulation in children 
less than 3 years with medically intractable 
epilepsy" was reviewed. It is noted in the article 
that the patient experienced multiple seizures per 
day prior to VNS therapy and the seizures 
consisted of tonic seizures, epileptic spasms, focal 
seizures and generalized convulsive seizures. 
Patient also experienced 1 status epilepticus within 
1 year prior to VNS implant. Patient's seizure 
condition after 1 year of VNS therapy was reported 
to have worsened. Patient was reported to be 
experiencing multiple seizures per day after 3 years 
of VNS therapy. Patient did not experience any 
status epilepticus during the three years following 
VNS implant. Reports of infections are reported in 
the following manufacturer report numbers: 
1644487-2015-04296 and 1644487-2015-04297. 
Other reports of increase in seizures are reported in 
the following manufacturer report numbers: 
1644487-2015-04298, 1644487-2015-04299, 
1644487-2015-04300, 1644487-2015-04301, 
1644487-2015-04302, and 1644487-2015-
04303.additional information was received from 
the physician that the increased seizures are not 
caused by the VNS therapy. Patient's physiology 
and condition were reported to be related to the 
increased seizures. It was also noted that some 
patients have improvement in seizure reduction 
and status epilepticus.  

Malfunction CYBERONICS, 
INC. 

2015/03/31  PULSE GEN 
MODEL UNK 

 
Additional information was received from the 
physician that the increased seizures are not caused 
by the VNS therapy. Patient's physiology and 
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condition were reported to be related to the 
increased seizures. It was also noted that some 
patients have improvement in seizure reduction 
and status epilepticus.an article titled "vagus nerve 
stimulation in children less than 3 years with 
medically intractable epilepsy" was reviewed. It is 
noted in the article that the patient experienced 
less than 1 seizure per week and more than 1 
seizure per month prior to VNS therapy and the 
seizures consisted of epileptic spasms, tonic 
seizures, focal seizures and generalized convulsive 
seizures. Patient also experienced 4 status 
epilepticus and two of those were within 1 year 
prior to VNS implant. Patient's seizure condition 
after 1 year of VNS therapy was reported to have 
improved. However, patient was reported to be 
experiencing multiple seizures per day after 3 years 
of VNS therapy. Patient also experienced 1 status 
epilepticus during the three years following VNS 
implant. Reports of infections are reported in the 
following manufacturer report numbers: 1644487-
2015-04296 and 1644487-2015-04297. Other 
reports of increase in seizures are reported in the 
following manufacturer report numbers: 1644487-
2015-04298, 1644487-2015-04299, 1644487-
2015-04300, 1644487-2015-04302, 1644487-
2015-04303, and 1644487-2015-04304.  

Malfunction CYBERONICS, 
INC. 

2015/03/31  PULSE GEN 
MODEL UNK 

 
An article titled "vagus nerve stimulation in children 
less than 3 years with medically intractable 
epilepsy" was reviewed. It is noted in the article 
that the patient experienced less than 1 seizure per 
month prior to VNS therapy and the seizures 
consisted of absence seizures, myoclonic seizures 
and generalized convulsive seizures. Patient also 
experienced 8 status epilepticus and 3 of those 
were within 1 year prior to VNS implant. Patient's 
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seizure condition after 1 year of VNS therapy was 
reported to have improved. However, patient was 
reported to be experiencing multiple seizures per 
day after 3 years of VNS therapy. Patient also 
experienced 1 status epilepticus during the three 
years following VNS implant. Reports of infections 
are reported in the following manufacturer report 
numbers: 1644487-2015-04296 and 1644487-
2015-04297. Other reports of increase in seizures 
are reported in the following manufacturer report 
numbers: 1644487-2015-04298, 1644487-2015-
04299, 1644487-2015-04300, 1644487-2015-
04301, 1644487-2015-04303, and 1644487-
2015-04304.additional information was received 
from the physician that the increased seizures are 
not caused by the VNS therapy. Patient's 
physiology and condition were reported to be 
related to the increased seizures. It was also noted 
that some patients have improvement in seizure 
reduction and status epilepticus.  

Malfunction CYBERONICS, 
INC. 

2015/03/31  PULSE GEN 
MODEL UNK 

 
Additional information was received from the 
physician that the increased seizures are not caused 
by the VNS therapy. Patient's physiology and 
condition were reported to be related to the 
increased seizures. It was also noted that some 
patients have improvement in seizure reduction 
and status epilepticus.an article titled "vagus nerve 
stimulation in children less than 3 years with 
medically intractable epilepsy" was reviewed. It is 
noted in the article that the patient experienced 
less than 1 seizure per day and more than 1 
seizures per week prior to VNS therapy and the 
seizures consisted of drop attacks, absent seizures 
and generalized convulsive seizures. Patient also 
experienced 2 status epilepticus prior to VNS 
implant. Patient's seizure condition after 1 year of 
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VNS therapy was reported to have improved. 
However, patient was reported to be experiencing 
multiple seizures per day after 3 years of VNS 
therapy. Patient did not experience any status 
epilepticus during the three years following VNS 
implant. Reports of infections are reported in the 
following manufacturer report numbers: 1644487-
2015-04296 and 1644487-2015-04297. Other 
reports of increase in seizures are reported in the 
following manufacturer report numbers: 1644487-
2015-04298, 1644487-2015-04299, 1644487-
2015-04301, 1644487-2015-04302, 1644487-
2015-04303, and 1644487-2015-04304.  

Injury CYBERONICS 2015/03/31  PULSE GEN 
MODEL UNK 

 
An article titled "vagus nerve stimulation in children 
less than 3 years with medically intractable 
epilepsy" was reviewed. It is noted in the article 
that the patient experienced surgical complications 
that consisted of device infection requiring device 
removal. Another report of infection is reported in 
manufacturer report # 1644487-2015-04296. 
Reports of increase in seizures are reported in the 
following manufacturer report numbers: 1644487-
2015-04298, 1644487-2015-04299, 1644487-
2015-04300, 1644487-2015-04301, 1644487-
2015-04302, 1644487-2015-04303, and 
1644487-2015-04304. 

2015/03/06  Malfunction CYBERONICS, 
INC. 

2015/03/30  PULSE GEN 
MODEL 102 

 
It was reported that the VNS patient believed his 
lead had migrated and was concerned that his 
device was not functioning. X-rays were provided 
to the manufacturer for review. The generator 
appears in the left chest in a normal placement. The 
filter feed-through wires appear to be intact. The 
lead connector pin appears fully inserted into the 
generator connector block. Part of the lead was 
behind the generator and could not be assessed. 
No clear lead breaks or sharp angles were found in 
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the parts of the lead that could be assessed. It was 
noted that the electrodes appear to be placed low 
on the nerve superior to the clavicle plane. 
Attempts for additional relevant information have 
been unsuccessful to date.additional information 
was received that the medical professional does 
indeed believe the electrodes have migrated 
inferiorly down the patient's vagus nerve, although 
diagnostics were reported to still be within normal 
limits for this patient. The patient was concerned 
the device was not functioning because he could no 
longer feel stimulation, which the medical 
professional attributes to the patient's acclimation 
to the VNS settings. Furthermore, it was reported 
that the patient's job requires constant bending 
down and stretching of the neck. The medical 
professional believes this stretching may have 
caused the lead to pull the electrodes down along 
the vagus nerve. A battery life calculation using the 
available programming history showed 
approximately 4.4 years left until battery depletion. 
No known surgical interventions have occurred to 
date.the patient underwent a prophylactic 
generator replacement surgery and the generator 
was subsequently discarded after removal. 
Manufacturer narrative: review of the available 
programming history was performed. Manufacturer 
narrative: manufacturer reviewed x-rays of 
implanted device. X-rays reviewed by 
manufacturer, no gross lead discontinuities 
visualized. 

2014/01/01  Injury CYBERONICS 2015/03/26  PULSE GEN 
MODEL UNK 

 
An article was received on (b)(4) 2015 titled the 
vagal ansa: a source complication in vagus nerve 
stimulation. the article was submitted in 2014. The 
article states that a (b)(6) boy underwent VNS 
surgery and during intraoperative system 
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diagnostics, the sternomastoid muscle was 
observed to have vigorously contracted. The 
electrode implantation site was then observed and 
it was found that a thin nerve fiber passing from 
the vagus nerve to the sternomastoid muscle was 
becoming entangled with the upper electrode thus 
causing the contractions. Once the nerve was 
released further testing did not reveal any 
contractions in the muscle. The post-operative 
course was uneventful and the patient was 
discharged the same day. The article was 
highlighting the importance of knowing the 
anatomy of the ansa cervicalis and how it can 
(although not commonly) become encountered 
during implantation of VNS device. Attempts for 
patient information have been made but have been 
unsuccessful to date. 

2015/01/01  Injury CYBERONICS, 
INC. 

2015/03/20  LEAD MODEL 
302 

Adverse 
Event 
Without 
Identified 
Device or 
Use Problem 

It was reported that the patient began feeling pain 
and a pulling type sensation in her neck. It was 
noted that there was no trauma. X-rays were taken 
and sent for review. Per the x-rays, the generator 
appears in the left chest in a normal placement. The 
filter feed-through wires appear to be intact. The 
lead connector pin appears fully inserted into the 
generator connector block. The electrodes appear 
in proper alignment. Strain relief bend was present 
but not per labeling. No strain relief loop was 
present. Two tie-downs were observed but were 
not placed per labeling. No clear lead breaks or 
sharp angles were found in the parts of the lead 
that could be assessed. Part of the lead was behind 
the generator and could not be assessed. The 
presence of a micro-fracture in the lead cannot be 
ruled out. As the entire lead could not be assessed, 
continuity in that portion of the lead cannot be 
confirmed. Based on the x-rays received, the cause 
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for the pain and lead pulling sensation could 
possibly be due to the lack of proper strain relief. 
The patient was seen by the physician and the 
diagnostics (systems and normal mode) read 
normal. The doctor upped the output current to 
1.0ma and reduced the pulse width to 250 to see if 
it would help with the side effects she was having. 
It was noted that the patient had been experiencing 
pain in her chest and a pulling sensation when the 
device is on. Since the doctor saw her last, she had 
a cluster of nocturnal seizures and now she is 
noticing more effect on her voice and pain when 
the device is on. She went to see an ENT who 
investigated and was able to determine that her 
vocal cord was not moving when the device was 
on. The patient doesnt want to turn the device off, 
as she feels it is really helping with her seizures and 
she is able to tolerate the effects. The physician 
also mentioned the patient also has horners 
syndrome on the left side.the physician reported 
that the nocturnal seizures were unusual for the 
patient, however she has still experienced an 
overall decrease in her seizures compared to before 
VNS. She also said that there was no way of telling 
if these seizures are related to VNS or not and that 
they were not witnessed.on (b)(4) 2015, it was 
reported that the patient's painful stimulation is 
worsening (erratically, and more noticeable when 
active) as well as her voice hoarseness becoming 
worse and sometimes painful. This has been 
noticeable over the last 4-5 months. She also 
reports that since this time, she has noticed that 
several times, she has had a jolt from the 
stimulation and it feels like it takes her breath away. 
This most recently happened in (b)(6) 2015. The 
nurse mentioned that the diagnostics back in (b)(6) 
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2015 were within normal limits.an update was 
received on 06/24/2016 regarding the patient's 
voice issues. The patient was still experiencing 
voice issues, which were also occurring during off-
times. The ENT was concerned about possible 
vagus/laryngeal nerve damage because the issue is 
still occurring when the device was not stimulating. 
The patient's previous settings were decreased two 
separate times to alleviate the voice issues. The 
patient did not want to try a temporary 
disablement due to the possibility of an increase in 
seizures. The ENT consult notes stated that the 
patient's laryngeal function was affected by VNS, 
but the function and voice was improving. The 
notes did not explicitly mention laryngeal nerve 
damage. The patient's settings were recently 
adjusted to help with tolerability. The patient also 
reported having painful stimulation with magnet 
mode, but she has had fewer and milder seizures 
than pre-VNS and is overall happy with VNS 
therapy. No further relevant information has been 
received to date.the ENT could not tell if the device 
was stimulating or not during his evaluation of the 
patient, so he could not comment on any dynamic 
changes in vocal cord function. The physician 
stated that the improvement in vocal cord function 
may have been due to the decrease in output 
current or because the device was not stimulating 
at the time of evaluation. The ENT felt that it was 
reasonable to keep the patient's VNS on and 
doubted that there would be any progressive 
decline in vocal cord function. No further relevant 
information has been received to date. 

2015/02/25  Injury CYBERONICS, 
INC. 

2015/03/19  LEAD MODEL 
UNKNOWN 

Electrical 
/Electronic 

It was reported that the patient experienced sharp 
painful stimulation every 90 seconds after 
undergoing an electrical cardioversion for atrial 
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fibrillation with rapid ventricular rate. Prior to the 
cardioversion, patient had a transesophageal 
echocardiogram but was reported to be able to 
swallow without issues following this procedure. 
After the cardioversion, the patient was having 
significant and periodic bradycardic events with a 
heart rate drop from the high 90's into the 30's. 
Patient would simultaneously moan, bear down, 
and complain of severe neck pain. Once the VNS 
was turned off, the events ceased. When a system 
diagnostic test was attempted, the patient again 
had bradycardia and the programming wand was 
quickly removed. I didn't think it wise to try that 
again. With the device off, the patient was tested 
with modified barium swallow and found to have a 
complete dysphagia. This test will likely be 
repeated within a few days to assess any 
improvement. It is unknown if the device was 
programmed off when the patient had the 
cardioversion procedure. X-rays were taken of the 
neck and there were no obvious anomalies 
identified in the images received. The physician 
believes there may be a micro fracture in the lead 
and stimulating the neck near the vagus nerve 
causing the pain that triggered a vagal response in a 
physiologic manner as opposed to via direct vagal 
stimulation. The physician is concerned that the 
patient now has a vagus neurapraxia due to 
electrical injury. It was also reported that there is 
no definitive way to test for this to be sure. 
Additional relevant information have not been 
received to date.additional information was 
received that the patient still has pain despite VNS 
being off. A report on the cardioversion procedure 
was also received stating that the procedure 
occurred on (b)(6) 2015 at 15:02. Synchronized bi-
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phasic cardioversion was performed with a 
medtronic lifespak 12 cardioversion device. 
Adhesive patches were used and 200j of energy 
was used to shock. The patient has a history of 
hypertension, a VNS for seizure disorder, restless 
leg syndrome, and a new onset of atrial fibrillation. 
Echo findings showed no laa thrombus. The 
ejection fraction from the echo was 65%. During 
the procedure, the patient was brought to the 
electrophysiology lab in a fasting state after 
informed consent was obtained. Hemodynamic 
monitoring was established, and anesthesia was 
administered. Synchronized biphasic cardioversion 
was performed, the patient was reassessed, and the 
patient left the lab in a stable condition. Results 
showed that pre-rhythm was atrial defibrillation, 
and the post-rhythm was sinus. 200j of energy was 
delivered externally. There were no noted 
complications, and the dc cardioversion was 
deemed successful. Clinical course was to be 
observed.an abstract written by the patient's 
physician was received on 12/10/2015. The 
abstract stated that the patient was admitted to the 
hospital for new-onset atrial fibrillation. Chemical 
cardioversion was attempted, but was unsuccessful. 
After being cleared with a tee for an intracardiac 
thrombus, the patient underwent dc cardioversion 
to sinus rhythm. Shortly after the dc cardioversion, 
the patient experienced persistent dysphagia and 
periodic (in synch with stimulation) throat irritation, 
dry hacking cough, and symptomatic bradycardia 
with heart rate dropping to the 20s. The periodic 
symptoms resolved after the device was 
deactivated with the magnet, but the patient 
remained dysphagic. On fluoroscopy for swallow 
evaluation, the VNS leads could be seen exposed in 
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the soft tissue of the neck. The physician believed 
that the patient's nerve was burned, which caused 
the persistent dysphagia, and that the VNS lead 
was "naked" and was shocking the patient's neck 
soft tissue and causing the periodic issues. There 
were still no plans to replace the generator, as this 
would aggravate the patient's condition.the patient 
was referred for full revision surgery. No known 
surgery has occurred to-date.additional data was 
received and review of the programming/diagnostic 
history shows that the device is still functioning 
within normal limits. Additional information was 
received that the patient underwent the 
cardioversion procedure on (b)(6) 2015. There were 
no precautions taken during the procedure. A 
magnet was not used to disable it during the 
procedure as the operators thought the device was 
end of life.it was reported that the patient still 
experienced pain in neck area due to the 
cardioversion procedure. It was also mentioned 
that the VNS therapy was working well for the 
patient until the cardioversion incident. The patient 
also underwent surgery on the throat and reported 
to have probably burnt his vocal cords . The 
physician mentioned the theory that the lead 
passed the energy to the nerve during the 
cardioversion procedure, which resulted in the 
patient's adverse events. Review of the 
programming and diagnostic data for this patient 
indicates that the impedance value was 2107 ohms 
on (b)(6) 2015 and has been consistently between 
2100 and 2400 prior to cardioversion procedure. 
On (b)(6) 2015, the impedance value was 1350 
ohms. The impedance value on (b)(6) 2015 is 1379 
ohms.full revision surgery occurred. The explant 
facility does not return devices to the manufacturer 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G365 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

per policy, and it was reported the product may 
have been discarded.additional information was 
received that the patient sustained damage to his 
vocal cords following a cardioversion procedure. 
Manufacturer narrative: date received by 
manufacturer: 12/20/2017. (b)(4). Manufacturer 
narrative: review of the available programming and 
diagnostic history. Manufacturer narrative: it was 
inadvertently not provided in follow-up report#6 
that the surgery had occurred on (b)(6) 2016. The 
explant date of the device was inadvertently not 
provided. 

2014/09/24  Injury CYBERONICS 
INC 

2015/03/10  PULSE GEN 
MODEL 102 

 
It was reported that the patient had her VNS 
removed due to infection on (b)(6) 2014. It was 
noted that the patient is doing well but is having 
more seizures than when the device was in place. 
Her incisions are nicely healed. It was noted that 
the patient will be undergoing reimplant of the 
vagal nerve stimulator. Review of manufacturing 
records confirmed sterilization for both the 
generator and lead prior to distribution. 
Manufacturer narrative: device manufacturing 
records were reviewed. Review of manufacturing 
records confirmed sterilization for both the 
generator and lead prior to distribution.  

Death CYBERONICS 2015/02/13  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G366 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the fifth 
patient death that was classified as definite SUDEP.  

Death CYBERONICS 2015/02/13  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the 
patient death that was classified as near SUDEP.  

Death CYBERONICS 2015/02/13  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the first 
patient death that was classified as probable 
SUDEP. 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G367 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 
 

Death CYBERONICS 2015/02/13  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the first 
patient death that was classified as definite SUDEP.  

Death CYBERONICS 2015/02/13  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the third 
patient death that was classified as definite SUDEP. 
Manufacturer narrative: .  

Death CYBERONICS 2015/02/13  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 



WA – Health Technology Assessment  February 26, 2020 
 

 

Vagal Nerve Stimulation for Epilepsy and Depression: Draft Evidence Report. Appendix G. G368 

Event Date Event Type Manufacturer 
Date 
Received 

Brand Name 
Device 
Problem 

Event Text 

as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the fourth 
patient death that was classified as definite SUDEP. 
Manufacturer narrative: .  

Death CYBERONICS 2015/02/10  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the third 
patient death that was classified as probable 
SUDEP. Manufacturer narrative: "mortality and 
SUDEP in epilepsy patients treated with vagus 
nerve stimulation" by granbichler ca1, nashef l, 
selway r, polkey ce - epilepsia. 2015 jan 12. Doi: 
10.1111/epi.12888.  

Death CYBERONICS 2015/02/10  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
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as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the 
second patient death that was classified as 
probable SUDEP. Manufacturer narrative: 
"mortality and SUDEP in epilepsy patients treated 
with vagus nerve stimulation." by granbichler ca1, 
nashef l, selway r, polkey ce - epilepsia. 2015 jan 
12. Doi: 10.1111/epi.12888.  

Death CYBERONICS 2015/02/10  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the fourth 
patient death that was classified as probable 
SUDEP. Manufacturer narrative: "mortality and 
SUDEP in epilepsy patients treated with vagus 
nerve stimulation." by granbichler ca1, nashef l, 
selway r, polkey ce - epilepsia. 2015 jan 12. Doi: 
10.1111/epi.12888. 
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Death CYBERONICS 2015/02/10  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the sixth 
patient death that was classified as definite SUDEP. 
Manufacturer narrative: " mortality and SUDEP in 
epilepsy patients treated with vagus nerve 
stimulation. " by granbichler ca1, nashef l, selway r, 
polkey ce - epilepsia. 2015 jan 12. Doi: 
10.1111/epi.12888.  

Death CYBERONICS 2015/02/10  PULSE GEN 
MODEL UNK 

 
An article titled mortality and SUDEP in epilepsy 
patients treated with vagus nerve stimulation was 
received which included 11 deaths associated with 
SUDEP. Six patient deaths were classified as 
definite SUDEP, four patient deaths were classified 
as probable SUDEP, and one patient death was 
classified as near SUDEP. The patient classified as 
near SUDEP was successfully resuscitated but died 
shortly after of hypoxic brain injury more than one 
hour after the terminal collapse. Follow-up with the 
one of the authors of the article revealed that none 
of these deaths were believed to be related to VNS. 
No more information was provided due to hospital 
policy. This manufacturer report involves the 
second patient death that was classified as definite 
SUDEP. Manufacturer narrative: "mortality and 
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SUDEP in epilepsy patients treated with vagus 
nerve stimulation." by granbichler ca1, nashef l, 
selway r, polkey ce - epilepsia. 2015 jan 12. Doi: 
10.1111/epi.12888. 

1998/01/01  Injury CYBERONICS 
INC 

2015/01/28  LEAD MODEL 
UNKNOWN 

 
A case study titled optimizing outcomes in 
refractory childhood epilepsy with VNS therapy 
was presented which included a VNS patient who 
was experiencing painful stimulation and choking 
sensations months following VNS implant surgery. 
The patients device settings were very low and not 
high enough to perform system diagnostics. In (b)(6) 
2013, an evoked potential test was performed but 
no abnormalities were observed. The patient 
underwent generator and lead replacement surgery 
on (b)(6) 2014. During the procedure, the surgeon 
noted that the vagus nerve was located more 
anteromedial to the common carotid arteries than 
expected possibly due to the large amount of 
fibrosis. The surgeon did not observe any issues 
with the patients lead but noted that the electrodes 
were implanted more proximal to the nerve. The 
patients physicians determined that the patients 
issues were due to the electrodes being implanted 
too high and the nerve being superficial to the 
larynx. It was noted that the patient had been doing 
well with VNS following the procedure. 
Manufacturer narrative: . 

2014/01/01  Injury CYBERONICS 2015/01/16  PULSE GEN 
MODEL UNK 

 
An article titled an electrical cause of stridor: 
pediatric vagal nerve stimulators was received 
which reported that the (b)(6) year old child patient 
initial presented with difficulty sleeping, apneic 
episodes, frequent awakenings, and noisy breathing 
during the day. These symptoms began after 
implantation of a VNS device. Polysomnography 
(psg) demonstrated mild osa with an apnea-
hypopnea index (ahi) of 3 and the patient 
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subsequently underwent tonsillectomy, 
adenoidectomy and inferior turbinoplasty. At his 
(b)(6) month post-operative appointment, the 
patients symptoms had improved, but apneic 
episodes continued during the day and at night. 
Postoperative psg demonstrated persistent osa 
with an ahi of 1.5. On physical examination, the 
patient demonstrated episodic stridor and 
increased work of breathing. The patients 
nasopharyngoscopic examination was notable for 
intermittent decreased motion of his left tvc. 
Airway evaluation in the operating room, in 
conjunction with a pediatric neurologist, revealed 
adduction of the left tvc and contraction of the left 
supraglottis during stimulation on-times. The 
patients device output current was decreased to 
1.75 ma and device on-time was changed to 3 min. 
The patients tvc and supraglottic contractions 
ceased, his stridor and osa resolved, and he 
continued to have excellent seizure control 3 years 
after these adjustments. The other patient involved 
in this article was reported in manufacturer report # 
1644487-2015-03618. Attempts for additional 
relevant information have been unsuccessful to 
date. 

2014/01/01  Injury CYBERONICS 2015/01/15  PULSE GEN 
MODEL 
UNKNOWN 

 
An article titled an electrical cause of stridor: 
pediatric vagal nerve stimulators was received 
which reported that the child patient resented to 
the pediatric otolaryngology clinic with complaints 
of stridor and sleep apnea following implantation of 
VNS devices. The patient presented with a history 
of obstructive sleep apnea despite bipap therapy. 
The patients cerebral palsy was complicated with 
epilepsy requiring vagal nerve stimulator 
implantation at the age of (b)(6). The patients 
mother noted nightly, intermittent stridulous 
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breathing and apneic episodes corresponding with 
VNS activation and subsequently improved with 
setting adjustments. These symptoms started after 
implantation of his VNS and resolved for a period 
of time when the VNS was turned off. When the 
VNS was reactivated, his symptoms once again 
worsened. The study authors performed flexible 
fiberoptic laryngoscopy in clinic. During the 
laryngoscopy, adduction of his bilateral true vocal 
cords (tvc) and contraction of his supraglottis were 
noted each time his vagal nerve stimulator fired. 
The patients VNS settings were decreased to 1.0 
ma and subsequently to 0.75 ma. Three years after 
these adjustments, the patients stridor and apneic 
episodes remained absent and his seizures 
controlled at the new VNS settings limited by 
patient tolerance and thick secretions obscuring 
visualization of the larynx. The patient was further 
evaluated in the operating room with direct 
laryngoscopy and bronchoscopy. The second 
patient is reported in mfr report #: 1644487-2015-
03619. Good faith attempts for additional relevant 
information have been unsuccessful to date. 

2014/09/05  Malfunction CYBERONICS 
INC 

2015/01/02  LEAD MODEL 
UNKNOWN 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
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Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
removal or disablement. This manufacturer report 
involves the lead issue. Manufacturer narrative: 
device failure is suspected, but did not cause or 
contribute to a death or serious injury. Vagus nerve 
stimulation therapy in a developing country: a long 
term follow up study and cost utility analysis. 
Aburahma, samah k. Et al. Seizure - european 
journal of epilepsy.  

Injury CYBERONICS 
INC 

2015/01/02  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
removal or disablement. This manufacturer report 
involves the wound dehiscence that was surgically 
treated. Manufacturer narrative: vagus nerve 
stimulation therapy in a developing country: a long 
term follow up study and cost utility analysis. 
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Aburahma, samah k. Et al. Seizure - european 
journal of epilepsy.  

Injury CYBERONICS 
INC 

2015/01/02  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
removal or disablement. This manufacturer report 
involves the second of two patients who 
experienced significant weight loss that required 
either device removal or disablement. 
Manufacturer narrative: vagus nerve stimulation 
therapy in a developing country: a long term follow 
up study and cost utility analysis. Aburahma, samah 
k. Et al. Seizure - european journal of epilepsy.  

Injury CYBERONICS 
INC 

2015/01/02  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
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surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
removal or disablement. This manufacturer report 
involves the first of two patients who experienced 
significant weight loss that required either device 
removal or disablement. Manufacturer narrative: 
vagus nerve stimulation therapy in a developing 
country: a long term follow up study and cost utility 
analysis. Aburahma, samah k. Et al. Seizure - 
european journal of epilepsy.  

Injury CYBERONICS 
INC 

2015/01/02  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
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removal or disablement. This manufacturer report 
involves the device protrusion which required 
surgery to reposition the device. Manufacturer 
narrative: vagus nerve stimulation therapy in a 
developing country: a long term follow up study 
and cost utility analysis. Aburahma, samah k. Et al. 
Seizure - european journal of epilepsy.  

Injury CYBERONICS 
INC 

2015/01/02  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
removal or disablement. This manufacturer report 
involves the infection event which did not require 
explant of the device. Manufacturer narrative: 
vagus nerve stimulation therapy in a developing 
country: a long term follow up study and cost utility 
analysis. Aburahma, samah k. Et al. Seizure - 
european journal of epilepsy.  

Injury CYBERONICS 
INC 

2015/01/02  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
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patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
removal or disablement. This manufacturer report 
involves the infection event which required explant 
of the device. Manufacturer narrative: vagus nerve 
stimulation therapy in a developing country: a long 
term follow up study and cost utility analysis. 
Aburahma, samah k. Et al. Seizure - european 
journal of epilepsy.  

Injury CYBERONICS 
INC 

2015/01/02  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
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decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
removal or disablement. This manufacturer report 
involves the second of two patients who 
experienced significant weight loss that may have 
required analgesics. Manufacturer narrative: vagus 
nerve stimulation therapy in a developing country: 
a long term follow up study and cost utility analysis. 
Aburahma, samah k. Et al. Seizure - european 
journal of epilepsy.  

Injury CYBERONICS 
INC 

2015/01/02  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
removal or disablement. This manufacturer report 
involves the first of two patients who experienced 
significant weight loss that may have required 
analgesics. Manufacturer narrative: vagus nerve 
stimulation therapy in a developing country: a long 
term follow up study and cost utility analysis. 
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Aburahma, samah k. Et al. Seizure - european 
journal of epilepsy. 

2014/09/05  Injury CYBERONICS 
INC 

2015/01/02  PULSE GEN 
MODEL UNK 

 
An article titled vagus nerve stimulation therapy in 
a developing country: a long term follow up study 
and cost utility analysis was received which 
included the VNS patient adverse events. Two 
patients experienced post-operative infections that 
were treated with iv antibiotics, one of which 
required device explant. One patient had wound 
dehiscence one week following surgery that was 
surgically treated. One patient had to undergo 
surgery to reposition the device due to protrusion. 
One patient underwent surgery due to a lead issue. 
Five patients were noted to have experienced 
significant weight loss due to decrease in appetite. 
Analgesics did not improve oral intake in the 
noncommunicative patients, and in one patient 
decreasing the stimulation intensity did help. Two 
patients were non-responders but experienced 
significant weight loss that required either device 
removal or disablement. This manufacturer report 
involves the patient who experienced significant 
weight loss that required decrease in device 
settings. Manufacturer narrative: vagus nerve 
stimulation therapy in a developing country: a long 
term follow up study and cost utility analysis. 
Aburahma, samah k. Et al. Seizure - european 
journal of epilepsy.  

Malfunction CYBERONICS 2015/01/02  LEAD MODEL 
UNKNOWN 

 
An article titled treatment of epilepsy by 
stimulation of the vagus nerve from head-and-neck 
surgical point of view was received which included 
one patient who underwent surgery due to a device 
malfunction which is believed to be related to a 
high impedance condition. Attempts for additional 
relevant information will be made. Manufacturer 
narrative: device failure occurred, but did not cause 
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or contribute to death or serious injury. Article from 
(b)(6), affiliated to (b)(6): laryngoscope treatment of 
epilepsy by stimulation of the vagus nerve from 
head-and-neck surgical point of view by (b)(6), md, 
and (b)(6), md, phd. 

 


