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Efficacy And Safety of Sacral Neuromodulation in the Treatment of Females with Refractory Idiopathic
Non-Obstructive Urinary Retention

Mohammed Bassil Ismail'*, Wameedh Qays Abdullhussein®, Hayder H. Alwaeli®

Purpose: Non-obstructive urinary retention (NOUR) is the inability to empty the bladder with no physical ob-
struction to urine flow. It can occur as a result of neurological disorders or be idiopathic. In younger women, it
may be caused by Fowler’s syndrome (FS), a rare disorder in which the urethral sphincter fails to relax to allow
urine to pass normally. This study covers both idiopathic NOUR and FS. Sacral neuromodulation (SNM) has been
introduced as an effective option for patients with NOUR.

Materials and Methods: Forty-two patients (aged 17 to 61 years) suffering from refractory NOUR who had a
successful first-stage SNM with the Interstim II device, and in whom the second stage was completed, were pro-
spectively studied in the department of neurogenic bladder and neuromodulation in our hospital from February
2016 to August 2019 to evaluate the efficacy and safety of SNM.

Results: The study included forty-two women with NOUR: 20 (47%) with FS and 22 (53%) with idiopathic
NOUR. Their mean age was 27.2 + 12.4 years. Thirty-eight (90%) of them had a successful trial phase (responders)
with more than 50% improvement in their voiding parameters. After continued follow-up, a clinical success rate
of 79% (30 out of 38 cases) was achieved, with a median follow-up period of 28 + 8 months. The voiding parame-
ters of these 38 patients showed statistically significant improvement after SNM. Their post-void residual volume
dropped significantly from 330 + 77 mL to 97 + 55 mL (P < 0.001), average voided volume increased from 60 +
23 mL to 265 + 99 mL (P < 0.001), and the number of clean intermittent catheterizations per day fell from 5.6 £+ 1
to 1.3 £ 1.6 (P <0.001). The total number of patients who required surgical revision was 10 (26.4%), for reasons
including malfunction due to external trauma in four patients (10.5%), continuous pain in four (10.5%), and device
infection in two (5%).

Conclusion: SNM is an effective and safe option for women with refractory idiopathic non-obstructive urinary
retention and Fowler's syndrome.
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INTRODUCTION
P lon—obstmctive urinary retention (NOUR) is the

inability to completely empty the bladder with no
physical obstruction to urine flow. It can occur as a re-

retention represents one of the most challenging dilem-
mas in urological practice.”

Fowler's syndrome refers particularly to functional uri-
nary retention in young women in the absence of overt

sult of neurological disorders, such as multiple sclerosis
or spinal cord disease, or it can be idiopathic. In younger
women, it may be caused by Fowler’s syndrome (FS),
which is a rare disorder in which the urethral sphincter
fails to relax to allow urine to be passed normally."”
Chronic urinary retention is important because it can
lead to significant morbidity, such as hydronephrosis,
chronic renal insufficiency, and chronic urinary tract in-
fections, as well as bothersome urinary symptoms such
as incontinence, a slow urinary stream, and feelings of
incomplete bladder emptying.”

Electromyography (EMG) of the external urethral
sphincter divides women with NOUR into two cate-
gories. Patients who present with bursts and complex
repetitive discharges on EMG are referred to as having
FS,® and those who show no activity on EMG are said
to have idiopathic NOUR.”’ Non-obstructive urinary

neurologic disease. The typical history is that of a wom-
an younger than 30 years who has found herself unable
to void for a day or more with no urinary urgency but
increasing lower abdominal discomfort when the blad-
der reaches full capacity. Some women may experience
back pain or dysuria. A bladder capacity of over 1 L
with no sensation of urgency is necessary for the diag-
nosis. There are no neurologic or laboratory features to
support a diagnosis of any neurologic disease. The uro-
dynamic findings are reduced bladder sensation, large
bladder capacity, and absent or decreased detrusor con-
traction.® The exact etiology is unknown. MR1 scans of
the brain and the entire spinal cord have been reported
to be normal; efforts to treat this condition by hormo-
nal manipulation, pharmacologic therapy, or injections
of onabotulinumtoxin-A have been unsuccessful. This
condition is highly responsive to neuromodulation, with
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Table 1. Sociodemographic and clinical data

Variable Mean SD

Age (years) 27.2 12.4
Duration of retention (months) 25 16
Diagnosis No. Percentage
F.S 20 47%
INOUR 22 53%

Total 42 100%

SD= standard deviation, F.S= fowler syndrome, INOUR= idiopathic non-obstruc-
tive urinary retention

a success rate approaching 70% even in women who
E%ZF had urinary retention for many months or years.
Treatment of chronic NOUR in the form of urethral
dilatation, intermittent catheterization, botulinum toxin
injection of the urethral sphincter, and alpha-blockers
has been tried for women with urinary retention. Spon-
taneous recovery has been observed in 42% of patients,
in which precipitating factors were present, such as fol-
lowing pelvic surgery and postpartum.®

Sacral neuromodulation (SNM) is a minimally invasive
therapy that involves the subcutaneous implantation of a
programmable stimulator in the lower back. The device
delivers low-amplitude electrical stimulation through a
lead to the sacral nerve—typically accessed via the S3
foramen—with the aim of restoring the normal voiding
cycle."” It may be indicated for NOUR, the symptoms
of overactive bladder (urinary urge incontinence and
urgency-frequency alone or in combination), and bow-
el dysfunction."" It was introduced as a revolutionary
concept by Schmidt and Tanagho in 1979.0'%

S3 SNM can be done by either a one-stage or two-stage
procedure. The one-stage procedure involves an initial
test stage using a peripheral nerve evaluation (PNE) by
implanting a temporary stimulating electrode through

patients are offered a permanent stimulator; a different
electrode will be inserted using an open sacral proce-
dure and connected to a permanent implantable pulse
generator (IPG)."™

The new two-stage technique was introduced in 1997,
with a tined electrode and using a minimally invasive
approach;'*'” it will be described in detail elsewhere
in this article.

The exact mechanisms of how neuromodulation works
are not completely understood; however, some have
proposed that SNM is postulated to suppress the guard-
ing reflex, leading to decreased urethral sphincter tone,
thus facilitating voiding.®'®

S3 SNM received approval by the US Food and Drug
Administration (FDA) for the treatment of urge incon-
tinence in 1997 and for urgency/frequency and NOUR
in 1999.4%

MATERIALS AND METHODS

Forty-two female patients older than 16 years suffering
from chronic NOUR, including idiopathic and Fowl-
er's syndrome etiologies (indwelling urinary catheter
or performing CIC), who were not responding to con-
servative therapy, were studied prospectively in our
center from February 2016 to August 2019 regarding
the efficacy and safety of SNM by two-stage Interstim
II device implantation. Patient assessment included an
elaborate medical history (age, duration of retention,
medical, surgical, and drug history), physical examina-
tion, abdominal ultrasonography, and a three-day blad-
der diary that included the number of micturitions and
voided urine volume (in case of incomplete retention).
Catheterized urine volumes and post-void residual vol-
umes were also recorded in patients using clean inter-
mittent catheterization (CIC). Urodynamic studies were
done with surface perineal electromyography (instead

the S3 foramen. If voiding is shown to improve, the of a needle electrode to reduce invasiveness)®”, lum-
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Figure 1. Comparison of voiding parameters before and after SNM for 30 successful patients.
PVR=post void residual volume, SNM=sacral neuromodulation, CIC=clean intermittent catheterization, AVV=average voided volume.
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Table 2. Response rate of patients after the trial phase

Diagnosis No. of patients No. of responders % of responders No. of Non-responders % of Non-responders
Overall patients 42 38 90% 4 10%

FS 20 20 100% 0 0%

IUR 22 18 81% 4 19%

FS= fowler syndrome, IUR=idiopathic urinary retention

bosacral MRI, and flexible cystoscopy.

The exclusion criteria included women with pelvic or-
gan prolapse, anatomical bladder outlet obstruction, age
below 16 years, a neurological etiology, and pregnancy.
The sample size was calculated to estimate a minimum
of a 50% success rate with a 95% confidence level and
80% power. Based on the formula for a single popula-
tion proportion, the minimum required sample size was
42 participants.®

Surgical Technique: Staged Implantation

Stage one:

Preoperative intravenous antibiotics (third-generation
cephalosporin) are given one hour before the procedure.
Aseptic techniques for foreign body implants are imple-
mented, and the surgical site is irrigated with amikacin
(2 grams) diluted in normal saline (500 mL).

The patient is placed in the prone position, under con-
trolled anesthesia. The location of the S3 foramen is
marked on the skin by measuring 9 cm cephalad to the
lower tip of the sacrum and 1 to 2 cm lateral to the mid-
line on either side.

The insulated foramen needle is then inserted into the
S3 foramen under fluoroscopic guidance. Then, stim-
ulation is started, and the surgeon looks for the motor
response, which is dorsiflexion of the great toe and
contraction of the perineal area, which represents con-
traction of the levator muscles (bellows reflex). Once
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the surgeon is satisfied with the position, the sheath is
removed so that the tined lead is anchored in place.
The external generator can be flexibly programmed
for the duration of the intended trial while the patient
records symptoms and bladder function in a voiding
diary, including post-voiding residual urine (PVR), av-
erage voided volumes (AVYV), and number of CIC/day.
Initial programming was adjusted to maximize patient
comfort and attempt to localize the sensory response to
the vaginal area with a gentle pulsating feeling. If there
is more than 50% improvement in their voiding func-
tion, we proceed with the stage-two procedure.

Stage two:

The patient is sedated and placed in the prone position.
Using local anesthesia, the previous skin incision is
opened, the temporary extension wire is removed, and
then the extension of the IPG is connected to the lead
and transposed to the contralateral site of the previous
incision to make a small pocket under subcutaneous fat
to accommodate the IPG.

Each patient was given a small device (patient's pro-
grammer), similar to a cell phone, with detailed instruc-
tions on how to use it (increase, decrease the level of
stimulation, or turn it off).

Patients were followed up considering their sympto-
matic improvement, durability, and complications.
According to data collected from the last follow-up

0%a
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Figure 2. Success and cure rates by diagnosis.FS= fowler syndrome, INOUR=idiopathic non-obstructive urinary retention.
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Table 3. PVR, AVV and No. of CIC/day before and after SNM for the 38 and 30 successful patients (responders).

Variable Pre SNM Post SNM MD (95% CI) P-value
38 responders

PVR (mls) Mean 330, SD 77 Mean 97, SD 55 233 (186-280) <0.001
AVV/day(mls) Mean 60, SD 23 Mean 265, SD 99 205 (158-253.5) <0.001
No. of CIC/day Mean 5.6, SD | Mean 1.3, SD 1.6 4.3(3.31-5.21) <0.001
30 successful patients

PVR (mls) Mean 332, SD 83 Mean 80, SD 49 252 (189-297) <0.001
AVV/day(mls) Mean 61, SD 24.5 Mean 302, SD 75 241 (156-272) <0.001
No. of CIC/day Mean 5.8, SD 0.9 Mean 0.8, SD 1.3 5(2.52-5.61) <0.001

SD=standard deviation, PVR=post void residual volume, SNM=sacral neuromodulation, CIC=clean intermittent catheterization, AVV=average voided volume, MD=mean

difference.

visit, the success of treatment was defined as the per-
centage of patients who had a successful outcome with
more than 50% improvement in their voiding param-
eters (PVR, AVV, and number of CIC/day). A cure
was defined as voiding with complete elimination of
catheterization, while recurrent retention needing inter-
mittent or permanent catheterization was considered a
failure.®”

For statistical purposes, we considered patients with
an indwelling urinary catheter (10 patients) as if they
performed 6 CICs/day because the optimal interval of
CICs for patients with complete retention is 3-4 hours
during the day and 1-2 times/night, totaling about 6
times a day.

The initial responding patients were followed up at 3, 6,
and 12 months, and then annually for up to 3 years, with
a mean follow-up duration of 28 =+ 8 months to assess
efficacy and safety. Patients were also able to contact
the clinical team at any time between scheduled visits

in the event of unexpected issues. Bladder diary meas-
urements were performed during the initial test phase
to evaluate treatment response. This assessment was re-
peated during follow-up only if clinically indicated (re-
currence of symptoms, suspicion of urinary retention,
or device malfunction).

Statistical Package for the Social Sciences (SPSS) ver-
sion 24 and Microsoft Office Excel 2013 were used for
data entry and analysis. Mean and standard deviation
were used to represent the numerical data, while fre-
quency and percentage were used to represent the cate-
gorical data. Appropriate statistical tests were applied,
including the Chi-square test and paired-sample t-test,
with significance defined at p < 0.05. For comparisons
involving small sample sizes, Fisher’s exact test was
used. Data normality was assessed using the Shapiro—
Wilk test, which confirmed a normal distribution.
Ethics approval and consent to participate: Approv-
al from the ethics committee was obtained from the

Complications

imfection
5.2%

malfunction
10.5%

Figure 3. Complications requiring surgical revision (n=10).
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Table 4. No. and percentage of patient with overall success and cure rate according their specific diagnosis.

Diagnosis No. of patients No. of Overall success % Of overall success No. of cure % Of complete success
Overall 38 30 20 53
FS 20 18 12 60
Idiopathic NOUR 18 12 8 44

FS= fowler syndrome, NOUR =non obstructive urinary retention.

Health Ethics Committee in the College of Medicine,
University of Baghdad.

RESULTS

Forty-two women with a history of NOUR, each of
whom had tried one or more treatment modalities in the
form of alpha-blockers, urethral dilatation, and botuli-
num toxin injection into the urethral sphincter and pel-
vic floor without benefit, underwent staged Interstim 11
device implantation and were followed from February
2016 to August 2019. Twenty of them were suffering
from Fowler syndrome (47%), and the others (53%)
with idiopathic NOUR. Their mean age was 27.2 + 12.4
years (ranging from 17 to 61). The mean duration of
their retention was 25 + 16 months (ranging from 6-60),
as shown in (Table 1).

All forty-two chosen women who were fulfilling the
criteria for indication of neuromodulation underwent
stage one tined lead insertion in the S3 foramen. Thir-
ty-eight women responded well during the first week
of the trial phase with more than 50% improvement in
their voiding parameters (PVR, AVV, and number of
CIC/day). Four women who were suffering from idi-
opathic NOUR did not respond well throughout four
weeks of the trial phase, so their devices were explanted
and they were excluded from the study. However, these
thirty-eight women (responders) proceeded with stage 2
implantation of the permanent IPG.

So, the overall response rate was 90% (38/42). The re-
sponders with FS were 100% (20/20), while for those
with idiopathic NOUR the response rate was 81%
(18/22), as shown in (Table 2).

(Table 3) shows the overall differences between pre-
and post-SNM variables (PVR, AVV, and number of
CIC/day) in the form of mean = SD for responding
women.

The success rate of responding patients was 79%
(30/38). Their mean preoperative PVR was 332 + 83
mL, which had fallen to 80 + 49 mL after stimulation (P
<0.001), with a significant mean difference of 252. The
mean voided volumes per day was 61 + 24.5 mL and
became 302 £ 75 (P < 0.001), and the mean difference
(241) was significant too.

The average number of CICs/day for these 30 patients
was 5.8 = 0.9 pre-SNM, which was considerably re-
duced to 0.8 = 1.3 post-SNM (P < 0.001) with a mean
difference of (5), as detailed in (Table 3) and shown in
(Figure 1).

The response to stimulation varied among these 38
patients, ranging from complete evacuation without
the need for CIC (cure), which happened to 20 wom-
en (53%), while ten of them continued to show an in-
complete but significant response with more than 50%
improvement (6.2 + 0.4 CICs/day became 2.4 + | after
stimulation, P < 0.001), and significant improvement in
their PVRs and average voided volumes.

Eight patients had recurrent retention needing catheteri-
zation, so they were considered as failures. Six of these
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eight patients had idiopathic NOUR and two with FS.
Two of them requested to explant their device after 9
months of stimulation, while the others did not as they
got some benefit from it.

According to their specific diagnosis, the success and
cure rates were in favor of women with FS; their suc-
cess and cure rates were 90% and 60%, respective-
ly. However, the outcome of women with idiopathic
NOUR was much lower than those with FS; 66% of
them were considered successful while 44% were com-
pletely cured, as shown in (Table 4) and (Figure 2).

During follow-up, the total number of patients who re-
quired surgical revision of their devices was 10 (26.4%),
for reasons including malfunction due to external trau-
ma in four (10.5%), continuous pain and discomfort at
the lead or IPG sites that did not respond to reprogram-
ming in four (10.5%), and device infection in two (5%),
as shown in (Figure 3). These were not considered as
failures but rather as complications because their devic-
es were replaced and they showed the same responses
as before these complications.

Most of our patients complained of an undesirable sen-
sation or pain during the first post-operative month.
They were managed successfully by reprogramming
the device, and we considered these events as a side ef-
fect rather than a complication.

Four women became pregnant during the follow-up
period and had their devices deactivated throughout
pregnancy. They were managed with clean intermittent
catheterization (CIC) during this time and resumed de-
vice use postpartum. All four remained responders after
reactivation.

Therefore, only the conditions that required surgical in-
tervention were considered as complications.

DISCUSSION

Non-obstructive urinary retention (NOUR) is a com-
plex urological condition that presents significant man-
agement challenges, particularly due to the frequent
reliance on intermittent or permanent catheterization.
Since Tanagho and Schmidt first introduced sacral
nerve stimulation (SNS) for refractory lower urinary
tract dysfunction in 1982?%, substantial advances have
been made in managing conditions such as NOUR
through neuromodulatory techniques.

In our study, the long-term response rate to the trial
phase of sacral neuromodulation was 79%, which, al-
though promising, was slightly lower than the 88.8%
success rate reported by Shahbaz Mehmood et al. in a
cohort of 27 NOUR patients who demonstrated a great-
er than 50% reduction in catheterization and symptom
improvement after initial SNS implantation.” Similar-
ly, Al-Zahrani et al. reported a higher success rate of
87.5% in 16 idiopathic NOUR patients, with a median
follow-up of 50.7 months.* Conversely, De Ridder et
al. identified a differential outcome based on etiology,
with women diagnosed with Fowler’s syndrome achiev-
ing superior long-term outcomes (72%) compared to
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those with idiopathic NOUR (46%) at five years."”
In our series, 38 patients responded to the trial phase,
and 30 (approximately 79%) maintained more than
50% improvement in voiding parameters over an aver-
age duration of 28 + 8 months. The variation in reported
success rates across studies may be attributed to differ-
ences in patient selection criteria, follow-up duration,
etiologic subtypes, and definitions of clinical success.
A landmark meta-analysis by Gross et al. in 2010 re-
mains one of the most authoritative evaluations of SNM
efficacy in NOUR, incorporating 14 studies—including
one randomized controlled trial and 13 observational
studies. Their pooled analysis demonstrated a signifi-
cant mean reduction in post-void residual (PVR) by 236
mL and an increase in voided volume by 299 mL (both
P < 0.00001) following SNM implantation.®® When
compared with our findings—a mean PVR reduction of
233 mL and an increase in voided volume of 205 mL
(both P < 0.001)—our results closely align in terms of
PVR, though the voided volume gains were somewhat
lower. This consistency lends further support to the re-
producibility and robustness of SNM outcomes across
diverse clinical settings.

Concerning the overall cure rate, it was 53% (20/38).
Concerning their specific diagnosis, 60% of FS and
44% of idiopathic NOUR eliminated their need for uri-
nary catheterization. Peeters et al. studied 94 patients
with idiopathic NOUR (32 patients with Fowler’s; 61
non-Fowler’s), after a mean follow-up of 46.88 months.
Their overall cure rate was 58%, with 62.5% for Fowl-
er’s syndrome and 53% for idiopathic retention.*” Al-
though their result was slightly higher than ours, it was
comparable in terms of favoring FS. So, we deduced
that FS is not only a predictor of SNM response and
overall success but it is also predictive of a complete
cure. The initial effectiveness of sacral neuromodula-
tion (SNM) may decline over time due to neural ha-
bituation, lead migration, disease progression, or sub-
optimal device reprogramming. Regular follow-up and
timely adjustments are essential to maintain long-term
efficacy.***

Regarding the safety profile, during follow-up, with a
mean duration of 28 + 8 months, the total number of
patients with significant complications that required
surgical revision of their devices was 10 (26.4%). The
main reasons were device malfunction due to external
trauma in 4 (10.5%), continuous pain and discomfort in
4 (10.5%), and device infection in two (5%). Siegel et
al. revealed that the overall surgical revision rate was
33% (73 of 219 patients), including pain at the neu-
rostimulator site (15.3%), new pain (9.0%), suspected
lead migration (8.4%), infection (6.1%), and transient
electric shock (5.5%).67

This study stands out by including a broad age range
(17-61 years) and only female patients, all of whom
were refractory to previous treatments. Regular fol-
low-ups were conducted at 3, 6, and 12 months, then
annually, with a follow-up duration of up to three years.
This design allowed for a thorough evaluation of the ef-
ficacy and safety of sacral neuromodulation over time.
However, this study has several limitations. The small
sample size may limit the generalizability of the results.
As a single-center study, the findings may be influ-
enced by specific institutional practices. Additionally,
the lack of a control group limits the ability to compare
outcomes with alternative treatments.

CONCLUSIONS

Sacral neuromodulation is an FDA-approved, effective,
and safe minimally invasive therapy for women with
refractory idiopathic non-obstructive urinary retention
and Fowler syndrome; it results in statistically signif-
icant improvements in voiding parameters and a nota-
ble cure rate for what is otherwise a challenging health
problem to treat.

SUMMARY

Sacral neuromodulation is a safe and effective im-
planted device for women with non-obstructive chron-
ic urinary retention. It helps patients regain the ability
to urinate independently, significantly improving their
quality of life.
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