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Abstract

AIM: To investigate the nature and severity of AE
related to sacral neurostimulation (SNS).

METHODS: Based on Pubmed and Embase searches,
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we identified published trials and case series of SNS
for fecal incontinence (FI) and extracted data on
adverse events, requiring an active intervention. Those
problems were operationally defined as infection, device
removal explant or need for lead and/or generator
replacement. In addition, we analyzed the Manufacturer
and User Device Experience registry of the Federal Drug
Administration for the months of August - October of
2015. Events were included if the report specifically
mentioned gastrointestinal (GI), bowel and FI as
indication and if the narrative did not focus on bladder
symptoms. The classification, reporter, the date of the
recorded complaint, time between initial implant and
report, the type of AE, steps taken and outcome were
extracted from the report. In cases of device removal or
replacement, we looked for confirmatory comments by
healthcare providers or the manufacturer.

RESULTS: Published studies reported adverse events
and reoperation rates for 1954 patients, followed for 27
(1-117) mo. Reoperation rates were 18.6% (14.2-23.9)
with device explants accounting for 10.0% (7.8-12.7)
of secondary surgeries; rates of device replacement or
explant or pocket site and electrode revisions increased
with longer follow up. During the period examined, the
FDA received 1684 reports of AE related to SNS with FI
or GI listed as indication. A total of 652 reports met the
inclusion criteria, with 52.7% specifically listing FI. Lack
or loss of benefit (48.9%), pain or dysesthesia (27.8%)
and complication at the generator implantation site
(8.7%) were most commonly listed. Complaints led to
secondary surgeries in 29.7% of the AE. Reoperations
were performed to explant (38.2%) or replace (46.5%)
the device or a lead, or revise the generator pocket
(14.6%). Conservative management changes mostly
involved changes in stimulation parameters (44.5%),
which successfully addressed concerns in 35.2% of
cases that included information about treatment results.

CONCLUSION: With reoperation rates around 20%,
physicians need to fully disclose the high likelihood of
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complications and secondary interventions and exhaust
non-invasive treatments, including transcutaneous
stimulation paradigms.

Key words: Sacral nerve stimulation; Implanted medical
devices; Treatment complications; Defecation disorders;
Device registry
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Core tip: Sacral neuromodulation can improve fecal
incontinence refractory to other treatments. However,
adverse events are very common and often require
additional operations. Many of the reported patient
concerns surface early after stimulator implantation,
respond to changes in stimulation parameters and may
thus be considered a part of the routine maintenance of
this treatment modality. Nonetheless, rates of surgical
re-interventions are high and increase over time.
Physicians counseling patients about this treatment for
fecal incontinence should emphasize the likely need for
such secondary surgeries and consider emerging non-
invasive treatment options. In addition, prospective
studies should compare less invasive paradigms, such as
transcutaneous stimulation, with permanently implanted
devices to more clearly define their differential impact.
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INTRODUCTION

Fecal incontinence affects millions of Americans with an
estimated prevalence between 6%-10% in adults.
While dietary changes, physical therapy with or without
biofeedback, bulking agents or medications allevi-
ate or control symptoms™®, a significant number of
patients will not respond to these interventions. In
March of 2011, the Federal Drug Administration (FDA)
approved sacral neurostimulation (SNS) for patients
with otherwise refractory fecal incontinence. Short-
term studies consistently show high response rates®”.
However, the lasting benefit of SNS is difficult to
define with an apparent increase in device explants
over time!®. Consistent with this impression, an
early analysis of published data suggested efficacy in
select groups, but emphasized the high likelihood of
secondary surgeries®®. A recent systematic review of
data from published studies concluded that differences
in endpoints and reporting complicated the overall
assessment; despite remaining conceptual concerns
about the validity of their estimates, the authors pooled
trial data for 518 patients with a rate of complete
continence of 36.5%"™7.

Raishidenge ~ WJGPT | www.wjgnet.com

295

Bielefeldt K. Adverse effects of sacral neuromodulation

Research frontier

With lasting improvement rates around 50% or even
less, a better understanding of adverse effects is
essential to appropriately weigh risks and benefits.

Innovation and breakthrough

The aim of this study was to systematically analyze
published data on side effects based on a systematic
literature search and define the type, relative frequency
and resulting interventions of adverse events. We also
performed an assessment of adverse events described
in the Manufacturer and User Device Experience
(MAUDE) databank of the FDA, which offers detailed
descriptions of device-related problems and concerns,
but has been underutilized in outcomes research related
to gastrointestinal disorders.

MATERIALS AND METHODS

Literature search

We queried the PubMed and Embase databanks using
sacral neurostimulation or sacral nerve stimulation
and fecal incontinence as search terms. We retrieved
full length articles if the title and abstract described
SNS as treatment modality and if cohorts included at
least 5 patients with fecal incontinence. We abstracted
sample size, definition of endpoints, results defined as
responders or changes in symptom scores, duration
of follow up and adverse events, separately examining
pocket site infections, pain or displacement at the
generator pocket, pain in other areas, device erosion,
device explant, lead migration or break, battery
depletion and lack of effectiveness. Whenever possible,
we assessed the total number of reoperation. Only
data focusing on the use definite rather than temporary
stimulation were included.

MAUDE databank

We used the electronic search option of the MAUDE
database (http://www.accessdata.fda.gov/scripts/
cdrh/cfdocs/cfmaude/TextResults.cfm) for the years
2005 to 2010 as a reference time period prior to FDA
approval of SNS for fecal incontinence, and extended
our queries to October 2015, the most recent month
with completed reporting at the time of the study.
We recorded the number of reports and reviewed the
detailed descriptions of adverse events for the period
between August 1 and October 31, 2015, using the key
word Interstim as trade name of the device. The MAUDE
databank collects voluntarily reported adverse events
related to the use of medical devices. Unlike users or
healthcare providers, manufacturers are required to
forward all information about side effects to the FDA.
Prior work demonstrated that information obtained from
this site enables the identification of rare, but potentially
important adverse events, and provides insight into the
type and relative frequency of complications related to
medical devices marketed in the United States!**?,
Reports include information provided by manufacturers,
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distributors, healthcare providers, and patients, list
device type, date of event report and a narrative of the
event as well as information about follow up interactions
and potential responses of the manufacturer. Patient
identifiers have been removed, and dates are limited
to the reporting day and year of initial implant or other
intervention, thus protecting privacy and not allowing
linkage between the publically available records and
other data banks. As SNS received FDA approval for
fecal incontinence in 2011, we only included reports
that provided information about the year of implantation
and that fell between 2011 and 2015. We searched
the narrative for indications and key symptoms and
extracted data only if the terms fecal incontinence,
bowel or gastrointestinal dysfunction were listed and if
the narrative did not focus on urinary symptoms. We
abstracted the date of the report, year of permanent
stimulator implantation, the reporter (healthcare provider,
manufacturer representative or patient/patient’s relative
or partner), and the classification of the complaint as
entered into the database, the nature of the problem,
steps taken and outcome. Reported outcomes were
summarized as resolved, persisting or unknown. We
separately coded operative interventions, assessed
whether they were confirmed by the company, dividing
them into groups based on the nature of the steps as
explant, replacement, lead or pocket site revision.

Statistical analysis

We used Comprehensive Meta-Analysis version 2.0
(Biostat, Englewood, NJ) to calculate incidence of
adverse events based on the more conservative random
effect method. Unless mentioned otherwise, data are
given as mean with 95%CI. Categorical variables were
compared with the  test.

RESULTS

Published data

Using the predefined terms and filtering information
based on English language of human studies and
publication as full length article, the search yielded a
total of 45 articles describing distinct patient cohorts
from different institutions or collaborative groups,
which provided information about adverse events and
included more than 5 patients treated fecal incontinence
a permanently implanted system (Table 1). The total
number of patients was 1953 followed for a median
time period of 27 mo (range: 1-117 mo). Definition and
description of variables differed significantly between
studies as did follow up times. The most detailed
information was found in 2 studies that prospectively
monitored a total of 201 patients and recorded 828
incident adverse events over a period 5 years, most of
which were related to loss of benefit!®'*, While most of
these side effects responded to conservative therapy,
one fifth of the cohorts had their devices explanted at
the time of the last follow up with additional surgeries
in a significant number of patients. Only five additional
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Table 1 Studies included

Sample Follow-up' Response Adverse Events Ref.
Infection Explant Reoperation
61 13 0 1 2 [60]
16 0 0 3 [61]
85 24 0 3 13 [45]
39 12 2 2 2 [62]
60 47 17 2 9 15 [18]
101 60 26 2 20 20 [14]
50 555 2 6 11 [63]
42 0 2 5 [64]
23 114 2 3 5 [65]
101 62 1 10 39 [66]
37 17 27 0 0 3 [50]
41 51 0 0 6 [67]
34 24 83 1 2 4 [19]
37 6 B 5] 5] [68]
58 74 37 0 6 15 [49]
12 117 0 3 14 [69]
29 34 0 0 0 [70]
7 32 1 1 2 [71]
53 12 0 0 0 [72]
10 0 0 1 [73]
29 35 2 2 8 [74]
37 13 2 4 10 [75]
14 6 0 0 0 [76]
87 485 4 12 36 [77]
40 3 3 7 [78]
15 6 10 0 0 [47]
85 12 31 0 1 1 [54]
145 12 137 5 6 15 [6]
29 0 1 1 [79]
27 10.7 3 1 [80]
9 12 0 0 1 [81]
120 60 90 12 30 72 [8]
57 63 2 6 12 [82]
8 0 0 1 [83]
18 17 2 3 4 [84]
50 74 4 11 24 [85]
11 14 6 0 1 1 [51]
55 37 1 1 11 [16]
23 38 0 0 4 [15]
32 33 3 7 10 [17]
53 12 0 0 0 171
50 12 2 4 10 [86]
10 295 10 2 8 8 [53]
33 27 0 5 11 [87]
16 155 0 0 0 [88]

'Follow up in months.

publications discussed adverse events with some
detail, but reported a significantly lower incidence!**?.,
We therefore focused on serious adverse events that
typically prompted secondary interventions and were
more consistently described. We found information
about infectious complications after implantation of a
permanent device in 44 studies with 1953 patients. The
pooled rate of infection was 5.1% (4.1-6.4) (Figure 1)
without significant heterogeneity between trials (I
0%). Device explants were largely due to infection, but
were also caused by generator erosion through the skin
or other local complications at the pocket site and lack
of benefit, thus leading to a higher rate of reoperation.
A total of 39 studies covering 1810 patients provided
information about explant rates at the end of their follow
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Figure 1 Forrest plot showing infection rates as fraction of the sample
size in cohorts treated with sacral neurostimulation for fecal incontinence.

up period, with of an average of 10.0% (7.8-12.7) (I’
= 54.0%; Figure 2) and a significant increase with the
duration of follow up (Figure 3A). Lead complications,
battery depletion or pain all contribute to additional
intervention, with an overall re-operation rate of 18.6%
(14.2-23.9) (I’ = 80.5%) based on cohorts with a total
of 1784 patients (Figure 4). Reoperation rates rose with
longer follow-up times (Figure 3B).

MAUDE databank

Monthly reporting of adverse events related to the
Interstim device ranged around 10 incidents per
month in 2005, rose about tenfold within the next 3
years, and then remained stable until in the year prior
to FDA approval of SNS for fecal incontinence [114.5
(65.2-163.8)]. As shown in Figure 5A, reported con-
cerns more than tripled since. Focusing on the time
from August to October 2015, the FDA received a total
of 1684 reports of problems related to SNS, with 652
reports meeting the inclusion criteria as they mentioned
GI as an indication for SNS therapy and did not focus on
urinary symptoms. The narrative specifically referred to
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Figure 2 Forrest plot showing explant rates as fraction of the sample size
in cohorts treated with sacral neurostimulation for fecal incontinence.

bowel dysfunction or fecal incontinence in 278 (42.6%)
case forms. Within the same time period of 2014, only
4% of 1250 complaints listed GI or fecal incontinence
as indication for stimulator implantation. In contrast
to narratives reviewed for 2015, most reports did not
include any information about treatment indications
or targets, suggesting a change in recording of data
as a potential confounder. The majority of adverse
events were reported within the first two years after
stimulator implantation without differences between
the entire cohort and subgroup undergoing SNS
for fecal incontinence (Figure 5B). The majority of
reports came from patients, their partners or family
members (71.6%). Company representatives (15.7%)
or healthcare providers (12.7%) accounted for the
remaining reports. Reports were classified as injury
(65.0%) or malfunction (35.0%) with a significant
overlap in adverse events described (Table 2).
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Figure 3 Meta-regression showing the time dependent increase in explant. A: Q = 9.35; P = 0.002 and reoperation panel; B: Q = 20.3; P < 0.001 rates after

sacral neurostimulation initiation.

Table 2 Reported problems based on classification of adverse
effects

Reported problem Injury Malfunction P value
(n = 228) (n = 424)

Battery depletion 9 6 0.057
Generator displacement 11 ) 0.007
Pocket erosion 9 0 <0.001
Infection 21 0 <0.001
Pain 41 102 0.091
Lack of benefit 70 243 <0.001
Lead problems 40 30 <0.001
Other 27 9

The identification of appropriate candidates for
SNS proceeds in a two-step process with the initial
phase utilizing insertion of temporary electrodes and
an external device, followed by the implantation of a
permanent stimulator only if patients experience at least
50% improvement during the 2 wk trial. Despite these
stringent criteria, nearly half of the reported problems
focused on lack or loss of benefit (49.7%). Results
were similar in the cohort with fecal incontinence listed
as the primary indication (51.8%). As was true for
the overall pattern, 51.1% of the reports were filed
within the first year after implantation, 24% in year 2,
8.6% in year 3, 10.8% in year 4 and 5.5% in year 5.
Figure 6A shows the primary causes of concern. Pain
or paresthesias accounted for 14.9% of the complaints
(year 1: 78.4%; year 2: 3.1%; year 3: 13.4%; year
4: 5.1%), with 35.1% of these reports specifically
referring to the generator site as affected area. Lead-
related problems accounted for 10.7% of the reports
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and similarly surfaced primarily in the first year (62.9%),
with a subsequent decrease over time (15.7% in year 2,
17.1% in year 3, 4.3% in year 4). Thirty reports (4.6%)
described programming problems (year 1: 46.7%;
year 2: 23.3%; year 3: 13.3%; year 4: 13.3%; year 5:
3.3%), which were related to the patient programmer
in 43.3% of the cases. When reports listed a second
concern (130; 19.9%), pain was most commonly
brought up accounting for 40.8% of the problems,
followed by limited benefit (16.1%) and concerns about
possible electromagnetic interference (13.1%). Table 3
depicts secondary adverse events for the most common
primary concerns.

The narrative did not include any information about
corrective actions in 270 cases. As depicted in Figure
6B, most reported problems prompted adjustment of
stimulation parameter (35.0%). Exactly one quarter of
the concerns led to secondary operative interventions (n
= 163; year 1: 37.4%; year 2: 24.5%; year 3: 17.8%;
year 4: 11.7%; year 5: 8.6%). Re-interventions were
nearly equally split between explants (39.3%) and
replacements (41.7%). Isolated lead replacement
accounted for only 4.3% of the reports. Pocket revisions
were responsible for 14.1%, and minor operative
revisions in 0.6%. Table 4 lists steps taken in relation
to the reported primary concerns. While the majority of
reports fell within the first two years after the original
implant, the relative likelihood of undergoing secondary
operative interventions increased significantly over time
(#* = 18.5, P < 0.001; Figure 6C).

The narratives included some information about the
outcome in 249 cases (38.2%). Dichotomizing assess-
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Figure 4 Forrest plot showing reoperation rates as fraction of the sample
size in cohorts treated with sacral neurostimulation for fecal incontinence.

ments as persisting or solved, all 27 intraoperative
problems had been successfully addressed. Reports
described adjustments of stimulation parameters in
176 cases, with sufficient benefit in 35.2%. Secondary
surgeries solved problems in 17 (68%) of 25 patients
based on follow up information. In the remaining cases,
medications (n = 7 of 9), exchange of the personal
programmer (n = 2 of 2) or no specific intervention (n
= 3 of 9) led to resolution of reported problems.

DISCUSSION

Fecal incontinence carries a significant burden with
impaired quality of life due to stigmatization and
subjective fears about embarrassing situation, leading
to withdrawal and isolation™®. Dietary, medical and
surgical intervention often leave patients with significant
residual problems®*, thus prompting the need to look
for novel and more effective treatments. Sacral nerve
stimulation for urinary incontinence had been introduced
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Figure 5 Manufacturer and user device experience databank. A: Reports
about adverse events related to therapy with Interstim are plotted as a
function of month of posting by the Federal Drug Administration; B: The lower
panel depicts the percentage of reports mentioning gastrointestinal problems
(squares) or specifically fecal incontinence (circles) as indication for sacral
neurostimulation.

more than 20 years ago'™!

studies in fecal incontinence soon afterwards
than 10 years after FDA approval, Laudano et a
observed a significant increase in implantations for
urological indications in Medicare recipients. During this
time period, more providers adopted this technique,
suggesting more widespread acceptance of SNS as an
appropriate treatment modality™®®. This apparent rise
correlated with an increase in the number of adverse
events listed in MAUDE. A similar pattern may have
contributed to the tripling in concerns received by the
FDA since approval of SNS for fecal incontinence as
shown in this study. However, narratives only recently
include information about indications for SNS therapy,
thus not allowing us to address to what extend fecal
incontinence therapy contributed to these changes.
Even though response to temporary stimulation is
a prerequisite for permanent stimulator implantation,
most of the concerns focused on lack or loss of benefit,
which accounted for half of the primary problems des-
cribed in the narrative. Conceptually, one may ques-
tion whether lack or loss of benefit is truly an adverse
event. Adjustment of stimulation parameters effecti-
vely resolved many of the reported problems, which

and led to systematic

1261 More
/[27]
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with device components requiring exchange); C: The proportions of operatively
treated interventions is plotted in relation to the overall number of reported
adverse events.

could thus be seen as analogous to dosing changes
in pharmacotherapy. Similarly, any treatment based
on electrical stimulation will require energy and will,
therefore, deplete the battery over time. Unless the
need for battery replacement surfaces very early after
stimulator implantation, it may also be considered
routine maintenance of electrotherapy. The inclusion
of such anticipated and often correctable problems as
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Table 3 Relationship between common primary and secondary

concerns

No. of
reports

Primary concern Secondary concern

Lack of benefit 74 Battery depletion: n =2
Generator displacement: n =3
Electromagnetic interference: n = 7
Lead problem: n =3
Pain: n =43
Programming problems: n = 14
Other: n =2

Pain or discomfort 32 Generator displacement: n =1
Electromagnetic interference: n = 8
Lack of benefit: n =11
Lead problem: n =1
Pain (second type): n =4
Programming problems: n =5
Other: n =2
Lack of benefit: n = 1
Lead problem: n =2

Pocket site 8
complications
Pain: n =5
Generator displacement: n =1
Lack of benefit: n =3
Pain:n =1

Lead problem 5)

Electromagnetic interference: n = 2
Lack of benefit: = 1
Pain:n =1

Programming 4
problem

Table 4 Reported interventions based on patient problems

Sample Conservative therapy Operative therapy

325

Primary concern

Lack of benefit Stimulation adjusted:
160
Medication: 3

System check: 7

Explant: 22
Replacement: 17
Pocket revision: 3

Pain or discomfort 97  Stimulation adjusted: 34 Explant: 8
Medication: 4 Replacement: 1
System check: 2 Pocket revision: 7
Lead problem 70  Stimulation adjusted: 3 Explant: 1
System check: 2 Replacement: 36
Programming 30 Stimulation adjusted: 11 ~ Replacement: 1
problems

The most commonly described corrective actions are listed for key
concerns addressed in the narratives. Limited or lacking information
accounts for the differences between total sample size of the subgroups
defined by their primary concerns.

adverse events obviously inflates the number of side
effects and may paint a more negative picture of SNS.
As already indicated, the clinical relevance of some of the
episodes registered was limited, whether it was transient
loss of benefit due to programming issues or an expired
lead that had been discovered and replaced during
surgery. Despite this theoretical shortcoming, we chose
an approach that still accepts these occurrences as
adverse events, as they were specifically reported to the
FDA as an unanticipated problem that was sufficiently
relevant to the affected individual to contact the agency.
Especially in treatments that target quality of life, such
as management of fecal incontinence, the perceived
distress of an undesired outcome should count. Such
a strategy also falls in line with operational definitions
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of side effects used in prospective studies. One large
cohort study that followed 101 patients over 5 years
reported more than 500 adverse events, most of which
revolved around loss efficacy and prompted changes in
stimulation parameters in about 80%"*. Interestingly,
only about one third of the changes in stimulation
parameters led to a resolution of concerns, which
correlates well with our results. Similarly high rates of
adverse events were seen in a large consortium study
of SNS for fecal incontinence®® and in a cohort treated
with mixed indications™. During 5 years of follow up,
46 of 120 patients underwent 72 additional operative
interventions'™. These numbers are significantly
higher than data posted by Medtronics based on a
prospective registry following 490 patients treated
for urinary incontinence with a total number of 134
adverse events®™”. This apparent discrepancy may in
part be due to the relatively short period of observation
in the device maker’s registry. Consistent with this
interpretation, preliminary data on lead survival in this
cohort suggest rising rates of problems, which exceed
20% after 33 mo. Interestingly, physicians assessed
details of the adverse events in this registry and judged
less than 30% as device-related. This classification was
based on the analysis of device components rather
than the nature of the adverse event and, for example,
considered infections or other localized complications
at the implant site as unrelated, if the explanted device
was functional.

Data captured in MAUDE do not enable us to
estimate incidence rates, which requires sufficient infor-
mation about the total number of devices implanted
for the indication of interest. In addition, data are de-
identified and do not allow to differentiate repeat
concerns by a single individual from similar concerns
coming from multiple persons. Despite this caveat, our
findings with descriptions of reoperation accounting for
25% of the reports highlight the potentially significant
burden of SNS. This number falls into the range seen in
larger cohort studies of spinal cord stimulators or gastric
electrical stimulators with sufficient follow up®*! and
corresponds with the calculated annual rate of repeat
surgeries after cardiac pacemaker implantation of
about 5%"*, Large cohort studies of SNS for urinary
problems showed even higher rates of about 40%'**>°,
A more detailed assessment of indications for re-
interventions demonstrated comparable infection rates
that require removal in 1%-4% of patients treated with
spinal stimulators, intrathecal drug delivery systems,
cardiac devices or gastric electrical stimulators®**"*%,
lead fractures or related problems in 2%-4% of cardiac
devices" or a need for replacement due to device
malfunction with annual replacement rates around
2% for implantable defibrillators*?. Battery depletion
and replacement played a relatively minor role in our
analysis, largely due to the relatively recent approval
of SNS for fecal incontinence and the expected battery
lifetime of more than 4 years!***,

Operative re-intervention are obviously costly.
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However, even if patient concerns do not necessitate
additional surgical steps, the required evaluations and
treatment changes come with a significant financial
burden®. This burden needs to be seen in the context
of the perceived benefit. Consistent with a recently
published meta-analysis of SNS for urinary and
gastrointestinal problems, the lack of control groups,
poorly defined or differing endpoints and limited infor-
mation about the variance of reported results do not
allow a sufficiently detailed meta-analysis™™”. Results
typically used a more than 50% improvement of incon-
tinence rating scales as cutoff for treatment success,
which also functions as response definitions during
temporary stimulation and was supported by a recently
published analysis of patient data™®. Accepting a 50%
improvement or less stringent definitions for symptom
improvement as response definition®®'****>* 'we found
improvement rates for fecal incontinence of about 60%
(data not shown). Despite the general acceptance of this
threshold definition, a comparison of overall treatment
satisfaction with changes in symptom severity scales
revealed only minor differences between 25%-50% and
50%-75% improvements, but a significant increase in
global satisfaction above this range in a large cohort of
SNS treated patients'™. Especially assessments relying
primarily on event frequency may underestimate disgust
and emotional factors which contribute significantly to
the subjective disease burden™®. Finally, a small study
demonstrated continued benefit after temporary discon-
tinuation of SNS in about 50%"”, raising questions
about non-specific or placebo effects of this treatment.
None of these points question the benefit many patients
experience. Nonetheless, the potential for improvement
has to be weighed against a high likelihood of at least
some residual symptoms and a high chance of adverse
effects with secondary surgeries. Knowing about the
less serious, but common unanticipated or undesired
effects may also guide us as we can educate patients
about such problems and their often successful solu-
tions. Beyond open discussions with patients, we need
controlled trials using less invasive approaches, such
as medications, biofeedback or the transcutaneously
applied stimulation®>,

Our study has several important limitations. Any
study that relies on databanks collecting reports of
adverse events will by definition paint a negative
image of the intervention studied. In addition, relying
on the MAUDE data repository cannot truly define
the incidence of adverse events. However, we tried
to address these important caveats by systematically
examining published trials and cohort studies of SNS
for fecal incontinence. Findings were strikingly similar,
supporting the validity of our conclusions. As described
above, the variable and at times incompletely described
endpoints did not enable us to systematically assess the
benefit in SNS for fecal incontinence. In addition, we
need to keep in mind that the reported response rates
of about 60% are skewed as they typically exclude
patients who failed treatment trials with temporary
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stimulation. The retrospective design of many studies
leaves questions about the reliable recording of adverse
effects. We therefore limited our systematic analysis to
more easily defined endpoints that required secondary
interventions. Finally, we tried to gain more detailed
insight into the time course of adverse event recordings
related to SNS for fecal incontinence. However, more
than 2 years after FDA approval, only 2%-4% of the
narratives provided information about the underlying
indication for SNS, thereby limiting our ability to extend
our analysis to earlier times.

Taken together, our findings highlight the high rate
of adverse events after SNS with common need for
reoperations, which should be clearly discussed with
patients considering this treatment. This point is even
more relevant as criteria defining treatment responses
may leave patients with potentially significant residual
symptoms. Considering the emergence of less invasive
stimulation paradigms, comparative effectiveness
trials are essential to define true therapeutic gains of
permanently implanted devices. Lastly, the results show
the important insight we can gain by analyzing reports
about adverse events received by the FDA.

COMMENTS

Background

Fecal incontinence is a stigmatizing and unfortunately at times difficult to treat
problem. After the recent approval by regulatory agencies in the United States,
electrical stimulation of nerves that control anal closing muscle control has
become a treatment option for patients not responding to other therapies. It does
involve surgery and requires ongoing use of an implanted device, thus increasing
the risk of complications and the potential need for repeat operations.

Research frontiers

The key questions in such more invasive treatments relate to ratios of risk
vs benefit. In the context of a treatment that targets the symptom of fecal
incontinence, how does improvement of perceived benefit compare to the
frequency and severity of perceived problems or even harm due to this very
treatment?

Innovations and breakthroughs

This study took a different approach than previously published reports, which
typically described side effects in patients treated by the various investigators. The
data presented here are based on problems reported to the regulatory agencies
in the United States. The results show that complaints are common. While
many of the perceived problems may be correctable through reprogramming
or other steps, they were disturbing enough to the affected persons to convey
their concerns to federal regulators. Beyond such temporary problems, repeat
surgeries are common and often involve device removal or replacement. Knowing
about these adverse effects will help patients and healthcare providers when
weighing decisions related to the use of this treatment.

Terminology

Fecal incontinence is defined as involuntary loss of fecal matter. Sacral
neuromodulation is a surgical treatment of incontinence. It includes the implantation
of electrodes, connected to a stimulator, which then electrically activates nerves
that control anal closing muscle function.

Peer-review

The reviewers emphasized the fact that many of the perceived side effects
represented expected problems that are part of any treatment. If stimulation
intensity is too high or too low, patients may feel shocks or experience no or
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little benefits. Both scenarios can often be managed by changing stimulation
parameter. Similarly, battery replacement should be expected in any therapy that
relies on electrical stimulation. While perhaps more complex in electrotherapy,
the reviewers emphasized that these steps may well be equivalent to changes in
medication dosing or prescription refills.
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