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Abstract

Background There has been some controversy regarding the efficacy of sacral nerve stimulation (SNS) for the treatment of
chronic constipation, due to less positive outcomes and concerns about cost-effectiveness in the long term. The aim of the
present study was to evaluate the long-term outcomes of SNS in patients with chronic constipation.

Methods A retrospective study was conducted on patients who had SNS for chronic constipation in 2008-2017 at our institu-
tion. Clinical factors, profile of constipation, physiology studies, and patient satisfaction with SNS therapy were investigated
during a follow-up period up to 10 years after the implantation.

Results Twenty-nine patients [86% female, median age 49 years (range 17-86)] were tested for SNS, and 24 received implants
after a positive test phase [median 47 days (range 21-56 days)]. There were 27 bilateral and 2 unilateral implants, in S3 or
S4 depending on best response. Mean follow-up was 59 months. Efficacy was considered as a score > 5 (on a scale of 1-10)
in general symptom improvement. Nine (37.9%) implanted patients had a satisfaction score > 5. In 6 cases (25%), patient
satisfaction was higher than 9. Due to the small sample size, there were no statistically significant variables considered as
predictors of response.

Conclusions Our results agree with current studies which describe around a 30% response of SNS for refractory constipation.
However, there is a small group of patients highly satisfied with SNS therapy. More studies are needed to better understand
this profile and optimize outcomes.
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Introduction

Sacral nerve stimulation (SNS) has emerged as a treatment
for a range of disorders, including chronic constipation.
Constipation is a common condition with a prevalence in
Spain of 14-30% [1]. It increases with age and has a male-
to-female ratio ranging from 1.01 to 3.77 [2]. Although it is
not a life-threatening condition, it has a considerable impact
on quality of life and is responsible for a large economic bur-
den [3-5]. The three main areas where it affects quality of
life are general health, social functioning, and mental health
[6]. Emotional well-being, perceived health, and vitality
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score are significantly lower in patients with constipation
[7]. Based on colonic transit time and evacuation, constipa-
tion can be classified as slow-transit constipation, normal
transit constipation, and defecatory disorders [8].

The initial management for chronic constipation involves
behavioural therapy and lifestyle changes, such as increasing
daily fibre and water intake, laxatives, enemas, and bowel
irrigation [9-11]. Approximately 1% of these patients do
not respond to conservative treatment [9] leaving surgery as
the next therapeutic option. Before SNS, which is a mini-
mally invasive surgical technique [12, 13], the only surgical
options available were subtotal or partial colectomy or colos-
tomy [14]. Subtotal colectomy with ileorectal anastomosis is
the standard technique in most centres, although in a study
by Dong Yang et al., subtotal colectomy with cecorectal
(preserving the ileocecal valve) end to end anastomosis had
optimal results [15].

SNS has been established as an adequate procedure
for fecal incontinence since 1995 [16] and since then has
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also shown promising results in other defecation disorders,
including constipation. However, results have been contra-
dictory when used for constipation, and the effectiveness
of SNS has been widely debated [17]. The procedure itself
is minimally invasive, usually performed in two stages. In
the first stage, a lead is placed through the selected sacral
foramina (usually S3) and connected to an external battery
which provides the stimulation. If the patient has sympto-
matic improvement during a trial period, the second stage is
performed, and a permanent battery is connected to the lead
and placed subcutaneously in the gluteal area.

In our centre, SNS has been used for chronic constipation
since 2008 with mixed results. The aim of this study was to
evaluate the long-term outcomes of SNS in patients with
chronic constipation, following the Rome III criteria [18] as
well as determining what clinical factors contribute to more
accurate patient selection.

Materials and methods

Notes of patients with chronic constipation between 2008
and 2017 treated with SNS at University Hospital La Paz
in Madrid were reviewed. Chronic constipation was defined
following the Rome III Criteria:

e Fewer than three bowel movements per week

e Straining or sense of incomplete evacuation associated
with at least 25% of bowel movements.

e Lumpy, hard stools, or anal digitation for at least 25% of
bowel movements.

These symptoms had to be present for at least 6 months
before the diagnosis.

SNS was proposed to adults with chronic constipation
(as defined above) at evaluation by a colorectal surgeon.
Exclusion criteria were significant pelvic floor abnormality,
constipation secondary to anorectal malformation, irritable
bowel syndrome, and contraindication for SNS (pregnancy,
anatomic limitations for the placement of the device, and
skin disease with risk of infection).

The data collected at baseline included patient demo-
graphics, Wexner constipation score, bowel habit, time with
symptoms, and use of medication.

Before having the SNS procedure, patients were assessed
with a set of tests that included anorectal manometry,
colonic-transit time, and endoanal ultrasound. Patients were
seen in the outpatient clinic, where the surgical procedure
was explained and informed consent was obtained.

Prior to beginning data collection and contacting patients,
our Hospital’s Ethics Committee reviewed the protocol and
gave its approval.
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For the follow-up, medical records to date were revised.
Notes collected at the appointments in the general surgery
outpatient clinic were reviewed for all patients included in
our study. Follow-up included weekly visits during the first
month after surgery and yearly visits at the outpatient clinic
for at least 5 years. Out of 29 patients included, 21 were con-
tacted by phone by the first author (SGC) up to 10 years after
surgery. They were interviewed about the use of laxatives
or enemas after the implantation, the period during which
the device was effective and the overall satisfaction with the
device, as these data were not collected in the outpatient
clinic. This last item was assessed on a scale of 1-10; 10
being the best score possible and 1 the worst. As a general
rule in Spanish culture, 5 is considered the minimum passing
score [19]. Those who gave the device a score of 5 or higher
considered the therapy to be effective.

Surgical procedure

The SNS procedure was performed in the operating room
(OR) under local anesthesia and sedation with basic anes-
thetic monitoring (electrocardiography, pulse oximetry, and
blood pressure measurement). The local anesthetic (1% lido-
caine and 0.5% levobupivacaine) was infiltrated around the
whole planned surgical field, and where the battery place-
ment site. For the implantation of the electrodes, we prefer
the patient to remain alert to be able to communicate and
locate the area of stimulation, so in the first phase only anxi-
olytics (1 or 2 mg midazolam) and analgesia (an infusion
of remifentanil 0.05-0.1 mcg/kg/min) were administrated.
After locating the sacral nerves and placing the electrodes,
a deeper sedation was delivered by propofol infusion at
1-2 mg/kg/h. All patients received one dose of prophylactic
antibiotics (amoxicillin-clavulanic acid 2 g or metronidazole
and gentamicin if allergic to B-lactams) prior to surgery. No
antibiotics were given postoperatively.

During the first procedure and under X-ray vision, a
tetrapolar electrode (Medtronic InterStim model 3057, Min-
neapolis, MN, USA) was placed in the third or fourth sacral
foramen (S3 or S4). The adequate sensory and/or motor
response was tested at this point and the electrode was then
connected to an external pulse generator (Medtronic model
3625) with an extension lead. Patients were discharged on
the day of surgery.

Patients were reviewed at weekly appointments in the
general surgery outpatient clinic. During these weekly
check-ups, the patient’s response and symptomatic progress
were evaluated by the surgeon.

A successful response to treatment is considered if the
symptoms of chronic constipation have improved.

To be eligible for permanent neurostimulator implanta-
tion, the patient had to fulfil at least one of the following
criteria: (a) a reduction to < 50% in the number of episodes
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of straining and/or a decrease by >50% in the sensation of
incomplete evacuation, as recorded in their bowel habit
diary over the trial period; (b) a subjective improvement of
symptoms in the absence of an increase in the use of laxa-
tives, enemas or manual stimulation; and (c) an increase in
frequency of evacuation to > 3 bowel movements per week.

For the permanent implantation of the device, a second
surgical procedure was performed in the OR under the same
conditions previously described for the first stage. The elec-
trode was then connected to the permanent neurostimulator
battery (Interstim I, Interstim II or TWIN, Medtronic) which
was placed in a subcutaneous gluteal pocket.

Adverse events after both procedures were recorded, as
well as the need to replace or remove the device due to side
effects of the therapy or loss of effectiveness.

Statistical analysis

Statistical analysis was performed using SPSS. The tests
used for the analysis were Chi-square, Wilcoxon, and Pear-
son, according to whether data were categorical or ordinal
and their distribution. A p value of less than 0.05 was con-
sidered statistically significant.

Results

Between May 2008 and July 2017, 29 patients, 86.2% female
(25), and 13.8% male (4) with a median age of 49 years
(range 17-86 years) were eligible for the study (Fig. 1).
Twenty-seven patients had idiopathic constipation and
two had a cauda equina syndrome, which was the cause of

Patients screened

n=29
Permanent
implant
n=24
l Adverse events:
Adverse events »| 5 infection of surgical site
n=10 5 pain in the gluteal pocket
Removed Removed implants:
implants »| 4 infection of surgical site
n=10 2 pain in the gluteal pocket
4 loss of efficacy

Fig.1 Flow chart of progress and outcomes of patients receiving
SNS for chronic constipation over time

constipation. The most frequent comorbidity was depression,
which was present in four of the patients (13.7%).

During the preoperative assessment, endoanal ultrasound
did not reveal any anatomical lesions in 6 (24.1%) of the
patients. The most common lesion was a defect in the exter-
nal anal sphincter (seven patients). The mean colonic-transit
time was greater than the normal range in 20 out of the 29
patients: 2 patients had a lengthened transit of the left colon,
3 of the right colon, and 15 had pan colonic slow transit.
Three patients had obstructed defecation syndrome (ODS)
and 6 had constipation of undetermined causes. Anorectal
manometry was performed in 19 patients and 16 (84.2%) had
a decreased rectal sensitivity (Table 1).

Fourteen patients (48.2%) had lived with constipation for
as long as they could recall, with 1 year being the minimum
time of symptoms before being eligible for SNS (3.4%)
(Fig. 2).

During the first procedure, electrodes were placed in the
third or fourth sacral foramina. Depending on the motor
response, they could be placed unilaterally or bilaterally.
Bilateral electrodes were either placed at the same level
(both in S3 or S4) or combining S3 and S4 of each side
(Table 2).

Twenty-four (82.2%) patients fulfilled the criteria for per-
manent implantation after the trial period [median 47 days
(range 21-56 days)]. Therefore, there was a 17.8% rate of
early failure as five patients did not improve their symptoms
after the trial period.

After implantation of the permanent device, 20 patients
(85.7%) considered the treatment to be effective after
1 month. During follow-up, ten patients (47.6%) contin-
ued using laxatives and only three patients (14.3%) needed
enemas.

The median duration of follow-up was 59 months (range
7-108 months). Eleven patients (37.9%) considered neuro-
modulation as an effective treatment option for constipation.

Table 1 Preoperative test results

No. of patients

Colonic-transit time lengthened 20
Right colon
Left colon 2
Complete colon 15
Endoanal ultrasonography 18
No lesions 7

Internal sphincter defect
External sphincter defect 7
Anal fissure

Anorectal manometry 19
No abnormalities 3
Decreased rectal sensitivity 16
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Fig.2 Duration of constipa-
tion before SNS, among the 21
patients contacted by phone
during the follow-up

Table 2 Electrode distribution

Number of patients

16

14

12

10

Number of patients
o]

4 5 10 >10
Years

After this period, out of the total number of patients (29), 2
died of conditions not related to the device implantation, 21
were contacted by phone for evaluation, and 1 patient could
not be reached (Fig. 3).

Out of 12 patients with normal endoanal ultrasonography,
8 (66.7%) had to use laxatives after the SNS implantation.
As for the 12 patients with a defect, only 3 (25%) had to use
laxatives after SNS (p > 0.45).

No statistically significant correlation could be estab-
lished between the clinical variables (sex, age, and time with
symptoms) and the efficacy of neurostimulation.

Effective treatment

6
4
2
0
Patients
Unilateral
S3 2
S4 0
Bilateral
S3 23
S4 0
Combined 4
2

7 8 9 10

Satisfaction

Fig. 3 Patient satisfaction among the 21 patients contacted during the follow-up
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Electrode position (S3, S4, or combined) did not influ-
ence the clinical outcome after the test phase nor the long-
term efficacy.

The most common complications were infection of the
surgical site 20.8% (n=15) and discomfort/pain in the gluteal
pocket 20.8% (n=5).

A total of 10 (41.6%) SNS devices were removed by
51 months follow-up: four due to infection, two due to pain
in the gluteal pocket, and four due to loss of efficacy. All
patients who had signs of infection were treated with oral
antibiotics. If the treatment failed to resolve the infection,
both stimulator and electrode(s) were removed. Battery
replacement was performed in one patient who reported pain
in the gluteal pocket, with good results after the procedure.
All complications were treated in an outpatient setting.

Discussion

We have demonstrated reasonable success for SNS in the
treatment of chronic constipation. In our study, 24 patients
were eligible for a permanent implant after a trial period,
most of whom we deemed to have been treated effectively
with SNS.

In 2016, Zerbib et al. [20] published a randomized clini-
cal trial featuring 43 patients: only 20 of them responded
after the trial period and got a permanent implant. After
1 year of follow-up, only 11 had a sustained response. Maeda
et al. [13] published a multicentre study with a cohort of 62
patients with permanent implantation, where only 14 had
sustained improvement after 60 months. Patton et al. [21]
published a randomized trial, in which after 5.7 years, 47
patients out of 53 had withdrawn because of treatment fail-
ure. All three studies conclude that SNS cannot be recom-
mended as a standard treatment for refractory constipation.

In our study, 16 out of 19 patients who had anorectal
manometry were found to have decreased rectal sensitiv-
ity. No significant differences could be found between
patients with decreased rectal sensitivity and those with no
abnormalities; although all patients (except 1 with ODS)
responded to temporary implantation. In 2012 Knowles et al.
published similar results with a small series of 13 female
patients, all with rectal hyposensitivity, and all responded
to temporary SNS. They concluded that patient selection
should be approached selecting physiologically defined sub-
groups [22].

As already mentioned, constipation is not usually a life-
threatening condition, but it is associated with poorer qual-
ity of life [7, 8]. Patients generally start with behavioural
therapy escalating until daily laxatives or enemas and ret-
rograde bowel irrigation [23]. After the SNS procedure,
only 47% of the patients had to take laxatives compared to
the 82% before SNS. The reduced need for medication to

relieve the symptoms of constipation can improve patients’
quality of life. Carriero et al. in 2010, tested 45 patients
with a psychological evaluation, excluding patients with
psychological distress, with a success rate of 84% [24].
We did not find a clinical correlation between patients’
comorbidities and the response to SNS.

After 51 months of follow-up, four devices had to be
removed due to infection, two due to pain in the gluteal
pocket and four due to loss of efficacy. Maeda et al. in a
systematic review reported that the most common com-
plication after the permanent implant was pain around the
stimulator site, infection being the second most common
[25]. No major adverse events were recorded. Despite
the use of prophylactic antibiotic as recommended by the
recent European consensus [26], five devices had to be
removed because of infection. In our institution, these
cases were some of the initial ones, where the learning
curve and absence of a specific protocol for prophylaxis
and skin disinfection in SNS might have played a role in
the high incidence of infection and need for removal.

An important limitation of our study is the small sample
size and heterogeneous nature of the series, as well as a
change in the SNS protocol and technique over time. With
this retrospective analysis we could not find any signifi-
cant correlations between the clinical factors recorded in
our study and the success of the therapy. Furthermore,
we were not able to find any correlation in the level at
which electrodes were placed (S3, S4, or combined) and
the effectiveness of the therapy.

Further randomized trials with larger cohort should be
carried out to identify different factors that could lead to
better patient selection. Denmark is already enrolled in a
randomized multicentre controlled trial that should end in
2021, with the primary objective of assessing the effec-
tiveness of SNS compared to personalized treatment [9].

Conclusions

SNS could be a valid therapy for refractory constipation in
carefully selected cases, as seen for 37.9% of the patients
treated in our study. Improvement of patient selection is
needed.
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