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SUMMARY
A variety of neuromodulation approaches have been
described for the management of pelvic neuropathies,
including interstitial cystitis, pudendal neuralgia and
persistent genital arousal disorder. The benefits of a
combined sacral and pudendal nerve neuromodulator
has yet to be explored for these patients. In this report,
we describe the case of a 35-year-old woman with a
complex pelvic neuropathy resulting in urinary, sexual
and gastro-intestinal dysfunction. She presented with an
established diagnosis of interstitial cystitis; however, she
also fulfilled diagnostic criteria for pudendal neuralgia
and persistent genital arousal disorder. The patient
underwent implantation of a combined sacral and
pudendal nerve neuoromodulation device at the time
of surgical decompression of the pudendal nerves.
An impressive clinical response followed. This case
demonstrates a unique clinical presentation and
highlights the value of a combined surgical and
neuromodulatory approach in the management of
patients with complex pelvic neuropathies.

BACKGROUND
Since its innovative use in the 1960s, neuromodula-
tion has become a successful adjuvant treatment for
patients with intractable interstitial cystitis, anorec-
tal pain and chronic pelvic pain. Numerous techni-
ques have been described, including transforaminal
sacral nerve stimulation (SNS) and percutaneous
peripheral nerve stimulation (PNS), with varying
effects.1 SNS has provided symptomatic improve-
ment in up to 87% of patients with refractory
interstitial cystitis; a urological diagnosis of exclu-
sion characterised by urinary urgency, frequency,
nocturia and pelvic pain. The condition is typically
managed with antidepressant or anticholinergic
medications, cystoscopic hydrodistension and
ultimately with cystectomy and urinary diversion.
Research suggests IC is triggered by neurovascular
dysfunction resulting in vasomotor-induced ischae-
mia of the bladder epithelium. This concept sup-
ports the use of neuromodulator therapies in these
patients.2

PNS has been applied to patients with pudendal
neuralgia (PN), defined as chronic pain in the
sensory distribution of the pudendal nerve. The
pudendal nerve is derived from sacral S2–4 nerve
roots and provides motor control of the anal and
urethral sphincters and pelvic floor muscles;
sensory innervation to the anal, perineal and
genital regions; and sympathetic innervation to the

visceral organs of the pelvis. Conventional treat-
ments for PN include pharmacotherapy, pudendal
nerve block and nerve decompression surgery. In a
recent study of chronic pudendal neuromodulation,
16 out of 19 patients with pudendal neuralgia had
a significant improvement in symptomatology.3

Recently, Buffenois et al4 published a prospective
series of patients who had failed to improve after
pudendal nerve decompression surgery and who
responded well to spinal cord stimulation at the
level of the conus medullaris.
Less frequently discussed in the realm of neuro-

modulation is persistent genital arousal disorder
(PGAD); a pelvic neuropathy characterised by
unwelcome and intrusive episodes of genital
arousal without corresponding desire or stimula-
tion. The proposed pathophysiology includes small
fibre-sensory neuropathy, vascular abnormalities,
sacral cysts and pudendal nerve entrapment. One
PGAD case report demonstrated a 90% reduction
in spontaneous orgasms through the use of transcu-
taneous electrical nerve stimulation (TENS).5 There
have been no documented reports of implantable
sacral or pudendal neuromodulators for this
condition.

CASE PRESENTATION
A 35-year-old female presented with a 15-year
history of urinary, gastro-intestinal and sexual dys-
function associated with pain in all three domains.
The symptoms began after her first vaginal delivery
and were initially limited to urinary frequency,
urgency and nocturia, associated with a sensation
of incomplete emptying and exquisite pain at the
external urethral meatus. She later described
experiencing a distressing and persistent arousal of
the genitals which was unrelated to sexual desire or
stimuli and unrelieved by orgasm. In addition, she
described vulval paresthesia and shooting pains in
the perineum with associated dyspareunia on
vaginal penetration. Bowel symptoms included per-
ceived constipation and a need to strain despite soft
bowel motions. Symptoms were exacerbated by
sitting, bladder or rectal filling, voiding and defeca-
tion. Pain scores ranged from 4/10 to 9/10 on a
daily basis with significant impact on her activities
of daily living (ADLs).
Past obstetric history revealed two vaginal deli-

veries, the first of which included an episiotomy
and extensive vaginal tears. She described an other-
wise uncomplicated menstrual and gynaecological
history. The patient denied a history of sexual
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abuse or mental health disturbance. The patient’s medical
record demonstrated repeatedly normal urine microbiology, uro-
dynamic studies, pelvic CT and ultrasounds. She had undergone
a previous appendectomy and multiple cystoscopic procedures,
including diathermy to a Hunner’s ulcer. Current medications
included the contraceptive pill, gabapentin and pentosan poly-
sulfate sodium. The patient was a non-smoker and denied
opiate or illicit drug use.

Physical examination revealed a Caucasian female with
normal BMI, mild right-sided sacro-iliac joint tenderness and a
non-tender abdomen. The external genitalia were unremarkable
with hyperesthesia of the perineum and vestibule. Vaginal
examination demonstrated a wide hiatus with myalgia of the
levator ani muscles and exquisitely tenderness in the region of
Alcock’s Canal (ischial spine) bilaterally.

Despite fulfilling diagnostic criteria for PGAD6 and IC,7 the
history and clinical examination is highly suggestive of bilateral
pudendal neuralgia with potential nerve entrapment. This diag-
nosis could account for the persistent genital arousal symptoms
and perhaps exacerbate the symptoms of interstitial cystitis.
Clinical assessment by an experienced pelvic floor physiothera-
pist was also in agreement with this diagnosis. Psychologist
review and the K10 assessment tool also demonstrated a very
high level of psychological distress associated with her condi-
tion. The patient was started on duloxetine and amitriptyline as
part of multimodal therapy. Additional analgesics included
regular paracetamol and as required oxycodone and diazepam.

INVESTIGATIONS
The patient underwent pelvic MRI, which reported bilateral
narrowing of the perineural space surrounding the pudendal
nerve above the level of the ischial spine with a thick interliga-
mentous band tethering the sacrospinous and sacrotuberous liga-
ments bilaterally. To confirm the diagnosis, an unguided bilateral
pudendal nerve block was performed under general anaesthesia.
The patient did not respond as expected to neural blockade
with maintained perineal sensation and no reduction in symp-
toms. This suggested an unsuccessful infiltration of the nerve
secondary to either anatomical variation or incorrect needle
placement at the time of the procedure.

DIFFERENTIAL DIAGNOSIS
See the Background section.

TREATMENT
Given the convincing clinical presentation and MRI findings,
the patient was offered surgery in form of bilateral pudendal
nerve release with neuromodulator insertion under general
anaesthesia.

Operative findings included thickened ligaments which were
adherent to the somewhat flattened pudendal nerves. The
nerves were transposed medially. A four-lead neurostimulator
was simultaneously implanted with two leads placed at the
sacral hiatus and two leads placed adjacent to the pudendal
nerves (figure 1). The sacral leads were programmed for the
treatment of the pelvic and perineal pain, whereas the pudendal
leads were programmed to address the urinary and arousal
symptomatology.

OUTCOME AND FOLLOW-UP
Three months postoperatively, a pelvic X-ray showed well-
placed stimulator leads with minimal migration of the right
pudendal lead. The patient described a moderate improvement
in symptoms with normal bowel function, a substantial

reduction in urinary symptoms and mild improvement in peri-
neal pain. At 6-month review, the patient was free of all pelvic
pain except after strenuous physical activity and regained her
independence with ADLs. Her sensation of arousal had abated
completely with only mild ongoing urinary urgency and
frequency.

DISCUSSION
PN, IC and PGAD are pelvic pain syndromes with emerging evi-
dence of symptomatic improvement with neuromodulation
therapy. Frequently, these patients experience a delay in diagno-
sis and receive inadequate therapies in the interim. These diag-
noses have a significant clinical intersection, which could reflect
the presence of a common derivation. Specifically, the pudendal
nerve may play a more important role than that is currently
recognised.

Direct PNS may magnify afferent pathway recruitment, per-
mitting a greater response to therapy. PNS could allow for acti-
vation of somatic and autonomic pathways within the spinal
cord and higher centres as opposed to a predominantly somatic
response with a transforaminal approach. One pelvic pain study
comparing SNS versus PNS of the pudendal nerve reported a
20% between-group difference in favour of PNS.1 Combined

Figure 1 Intraoperative X-ray following insertion of the four-lead
neurostimulator.

Learning points

▸ PN, IC and PGAD are complex pelvic neuropathies with
significant clinical intersection.

▸ Neuromodulation therapies have an emerging role in the
treatment of these conditions.

▸ Combining SNS and PNS may provide superior outcomes
when compared to SNS or PNS alone.
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sacral and pudendal nerve stimulation was used in this case to
(1) remove the abnormal irritation of the pudendal nerve result-
ing from the compression and (2) to globally modulate the
complex somatic and autonomic pathways in a patient with uro-
logical, sexual and gastro-intestinal dysfunction through simul-
taneous stimulation at different levels with different parameters.
We hope this case study may incite further interest in combined
surgery and site-specific neuro-modulation for patients with
complex pelvic neuropathies.
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