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Fowler’'s syndrome is characterized by a large bladder capacity, reduced sensation, increased maximal urethral

closure pressure, and detrusor underactivity.

urinary retention Fowler’s syndrome sacral neuromodulation

| 1. Introduction

Urinary retention in young women is a relatively rare clinical problem. Epidemiological studies estimate that its
incidence in young women ranges from 3 cases per 100,000 per year to 0.3% after the exclusion of other causes,
such as postoperative, postpartum, gynecological, urological, rectal, and psychiatric causes L2l The incidence

of Fowler’s syndrome is rated at 0.2 cases per 100,000 per year 4,

Urinary retention could be related to bladder outlet obstruction (BOO) or detrusor underactivity (DUA), or it may
constitute a combination of these two causes. The underlying pathology could be associated with anatomical,
neurogenic, and myogenic factors, or it may result from pharmacotherapy or functional reasons where no organic
cause is identified. [2l. The anatomical (mechanical) factors include, among others, pelvic organ tumors, stenosis of
the bladder neck, urethral diverticulum, pelvic organ prolapse, and previous pelvic surgery. The functional causes
are a result of the pathological changes in the contraction of the periurethral muscles (dysfunctional voiding and
detrusor sphincter dyssynergia) or impaired urethral relaxation (Fowler’s syndrome) 8. Urinary retention caused by
mechanical BOO is usually successfully treated with medication or surgery, whereas the management of urinary
retention resulting from detrusor underactivity or functional BOO remains a challenge. However, urinary retention

caused by DUA as a consequence of pharmacotherapy is usually transient and reversible 21,

| 2. Pathophysiology of Fowler’s Syndrome

The etiology of Fowler's syndrome remains unclear. One of the contributing factors is possibly the specific
hyperactivity of the external urethral sphincter, which can be diagnosed using a concentric needle
(electromyography) EMG electrode. Detailed EMG analysis shows that there are two components to sphincter
activity: complex repetitive discharges (CRDs) and decelerating bursts [Zl. CRDs appear as the direct spread of
electrical activity from one muscle to another. They do not originate from neuromuscular transmission but are
transmitted via adjacent membranes in parallel waves . In this way, the CRDs create autonomous circuitous
excitatory activity, leading to impaired relaxation of the urethral sphincter during voiding Bl. On the other hand,

abnormal EMG activity has been found in 30-53% of healthy, asymptomatic women B, |t is difficult to quantify
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the “amount” of abnormal EMG activity due to the small diameter of the sphincter muscle fibers and the limitations
of the measuring techniques. Based on the observation that women with urinary retention often demonstrate
polycystic ovaries, Fowler linked the increased sphincter activity to a hormonal disorder. This hypothesis explains
the impaired transmission of the electrical impulses throughout the muscle by the improper muscle membrane
stability as a consequence of ion channel dysfunction (hormonal channelopathy). In another study, over 80% of
patients with Fowler’s syndrome had one or more gynecological disorders. The most prevalent were endometriosis,
polycystic ovarian syndrome (PCOS), and subfertility. Although the incidence of these pathologies reached
statistical significance, their occurrence in the FS group and the controls stayed within the population range,
making the theory of the increased concomitance of FS with other gynecological pathologies tenuous 1911,
Another theory assumes that the primary failure of relaxation of the striated muscle of the urethral sphincter leads
to a raised urethral pressure profile. An ultrasound study carried out by Noble et al. 12 in women with obstructed
voiding and abnormal sphincter EMG activity found evidence of local muscle hypertrophy. These findings were not
confirmed by endoscopic ultrasound biopsy, suggesting that increased sphincter volume could be caused by

components other than the skeletal muscle 22!,

Large bladder capacity, reduced sensation, increased maximal urethral closure pressure (MUCP), and detrusor
underactivity constitute the urodynamic characteristics of Fowler’s syndrome 4. Increased urethral afferent activity
most likely inhibits the bladder afferent signals from reaching the brain by potentiating a spinal mechanism of
urinary continence. During the filling phase, strong urethral afferent signals are generated. They reduce the signal
transmission to the periaqueductal grey (PAG) and higher centers by inhibiting bladder afferent activity in the sacral

cord. Thus, the increased activity of the striated urethral sphincter leads to halted voiding 1 (Eigure 2).
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Figure 2. Fowler’'s syndrome—strong afferent signals generated by the urethra inhibit the afferent activity of the

bladder, leading to inactivation of the PAG and higher brain centers. PAG—periaqueductal grey.

| 3. Treatment

Sacral neuromodulation is defined as the permanent electrical stimulation of the sacral segment of the spinal cord
that controls the functioning of the bladder and pelvic floor. It restores the balance in the transmission of signals
between the pelvic organs, the spinal cord, and the higher centers of the central nervous system (8. Sacral
neuromodulation is the only intervention that can restore a typical voiding pattern in women with Fowler’'s
syndrome. Brain imaging studies show the restoration of the midbrain and pontine activity, as well as the
normalization of the signal transfer between the brainstem and the cortex. Moreover, SNM attenuates anterior
cingulate activity, thus restoring the desire and ability to void 4. Presumably, by stimulating neurons in the spinal

cords, SNM blocks the inhibition of spinal information transfer from the bladder 22 (Figure 3).
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Urethra

Figure 3. Sacral neuromodulation blocks urethral inhibition and restores bladder afferent projection, leading to the

return of bladder sensation and activation of the PAG. PAG—periaqueductal grey, SNM—sacral neuromodulation.

However, the urodynamic evaluation of SNM therapy raises questions concerning a direct afferent effect. Although
SNM restores normal voiding, it does not have a direct relaxant effect on the EUS. No changes have been
demonstrated in EMG and MUCP before and after implantation (MUCP 92.9 cm H,O pre-SNM vs. 84.9 after
stimulation, p = 0.06). As the abnormality persists, many of the patients void in an obstructed manner.
Uroflowmetry shows an interrupted stream. Surprisingly, cystometry fails to reveal significantly elevated detrusor
pressure, as could be expected due to a chronically unrelaxed sphincter. A modest increase in detrusor pressure is
most likely sufficient in overcoming urethral resistance. The impact of SNM on detrusor contraction is consistent
with its inhibiting effect on urethral afferent activation 24!, This hypothesis was confirmed by an animal study which
showed that sacral neuromodulation could partially suppress or completely block the increase in bladder capacity
induced by pudendal nerve stimulation 18], In this context, voiding restoration seems to be achieved through a
combination of spinal and supraspinal mechanisms. The clinical efficacy of SNM in the treatment of urinary
retention was confirmed in several trials. Swinn et al. (2000) showed a 68% success rate, yet a relatively high

reoperation rate of 21% 9. Another study demonstrated the efficacy of SNM in 77% of patients at a 5-year follow-
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up. Shortly after implantation, 96% of subjects (25 patients) voided. However, two had their stimulator deactivated
within five years due to pregnancy, and a further three reported loss of efficacy. The revision rate was 54%, and the
most common complications included loss of effectiveness, implant-related discomfort, and leg pain 4. The next
study reported twelve years of experience in SNM therapy offered to the women with nonobstructive urinary
retention, based on 27 individuals with a median follow-up of 5.7 years. A success rate of 70.83% was reflected in
the return of spontaneous voiding and reduction of mean postvoid residual (PVR) urine from 402.2 to 28.1 mL (p <
0.0001) 29, Some hopes in the treatment of Fowler’'s syndrome have been linked to the injection of botulinum toxin
A (BoNT-A) into the external urethral sphincter as a less invasive procedure than SNM. The first transperitoneal
200-U BoNT-A injections performed by Fowler in 1992 were unsuccessful 21, In the following years, transurethral
or periurethral injections of 50—-100 U BoNT-A were attempted several times, resulting in an improvement of 37%—
43% of female patients. The limitations of the trials were the small size of the study groups, the lack of control
groups, various injection techniques, and different doses of BoNT-A [22],
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