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Abstract 

Key Content 

 Urinary retention is a relatively uncommon presentation in young women.   

 Fowler’s Syndrome is an uncommon cause for urinary retention and women 

are often found to have an abnormally elevated urethral pressure profile, 

increased urethral sphincter volume and characteristically abnormal EMG of 

the urethral sphincter.  

 The most effective treatment that has been found to restore voiding in women 

with Fowler’s syndrome is sacral neuromodulation.   

 Sphincter injections of botulinum toxin is a possible outpatient-based 

alternative.  

Learning objectives 

 To discuss the causes for urinary retention in young women 

 To review the typical symptoms and signs associated with Fowler’s Syndrome 

 To share the current understanding about why this condition may occur 

 To understand how to evaluate and treat a woman with suspected Fowler’s 

Syndrome  

Ethical issues 

In a woman presenting with unexplained urinary retention, Fowler’s Syndrome 

should be considered in the differential diagnosis, as the condition is potentially 

amenable to treatment    
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Introduction 

Urinary retention is relatively uncommon in young women, however if urological and 

neurological disorders have been excluded, the possibility of Fowler’s Syndrome  

(FS) should be considered.  The syndrome was first described by Fowler et al. in 

1987 and originally comprised of complete urinary retention with the finding of a 

particular pattern of electromyographic (EMG) activity recorded with a concentric 

needle electrode from the striated urethral sphincter, in a young woman with clinical 

features of polycystic ovaries (1). Prior to this report, there had been several reports 

of “psychogenic urinary retention in women” and it was often considered in medical 

circles that urinary retention in young women was due to “hysteria”  (2), (3), (4). 

Nowadays, if neither the urologist or neurologist can discover an underlying 

abnormality, the woman may be told she has Fowler’s syndrome without any positive 

identification of that condition. However in a series of women presenting with 

retention and investigated in the Department of Uro-Neurology at The National 

Hospital for Neurology and Neurosurgery, only about one third were confirmed to 

have FS (Figure 1) (5).  The diagnosis is made based on a characteristic clinical 

history and confirmed by laboratory investigations.   

 

Clinical features of Fowler’s Syndrome 

Swinn et al. carried out a retrospective study that has served to define the 

characteristic features of FS (6) (Table 1).  Typically, young females post-menarche 

are unable to void and present with painless urinary retention.  On evaluation, they 

often demonstrate post-void residual volumes in excess of 1 litre at some stage and 

although they may experience pain, they do not report the expected urgency at such 



a large bladder capacity. Straining does not help empty the bladder and intuitively 

women feel they must promote sphincter relaxation to void by whatever means they 

can.   

Women with FS who catheterise often find this painful, particularly on withdrawal of 

the catheter, with many women complaining of a sensation of “something gripping”.  

The difficulties may be so extreme that a suprapubic catheter may be required.   

Women may also present with a picture of impaired voiding, complaining of 

predominantly voiding difficulties with or without incomplete bladder emptying, and 

together with symptoms of obstructed voiding may have  increased urinary frequency 

and occasionally urgency but rarely becoming incontinent.    

Women with FS often report an antecedent event prior to the onset of urinary 

retention.  Most often an obstetric, gynaecological or urological surgical procedure 

using regional or general anaesthesia, but may be distant from the pelvis such as a 

tooth extraction.  This suggests that the significant factor is the anaesthetic. Why this 

should occur is uncertain, however this is undoubtedly a source of medico-legal 

complaints.  Some women may report a history of poor voiding with an interrupted 

flow before the onset of retention, and a common observation with women noticing it 

takes them longer to pass urine than others. Although not a troublesome feature, it is 

an important part of the history as it would suggest a pre-existing abnormality.  

Many of the women reported in the original description of Fowler’s Syndrome were 

observed to be hirsute, obese and to have menstrual irregularities and there 

appeared to be a clinical association with polycystic ovaries (PCO) (1).  This 

suggested the possibility of a hormonal basis for the abnormal sphincter relaxation in 



FS.  Variability in the degree of abnormal EMG activity has in fact been reported 

between the proliferative and luteal phases of the menstrual cycle in apparently 

asymptomatic women, supporting the notion that urethral sphincter activity may be 

influenced by hormonal activity  (7). Developmentally, the distal urethra has been 

shown to be a constituent part of the clitoris, forming the “clitoro-urethrovaginal 

complex” and clearly the distal urethra has major sex determined attributes (8, 9). 

In a recent retrospective chart review, high levels of co-morbidities have been 

reported in women with FS.  Nearly 50% of patients reporting some pain and other 

co-morbidities included psychological symptoms and probable functional disorders 

(10) but the report does not include any data following successful neuro-stimulation 

surgery, when anecdotally many of these other co-morbidities seem to resolve.  

Gynaecological pathology is reported and subfertility was more prevalent in women 

with FS compared to controls (11).   

The reader is referred to the website http://www.fowlersyndrome.co.uk/ which 

provides more information about FS. 

 

Investigations 

Urodynamics 

Routine cystometry usually demonstrates a large capacity bladder without the usual 

sensations during the filling phase, and filling is often stopped by the urodynamicist 

at 500 ml on grounds of safety, although the subject’s actual functional capacity is 

much greater. The patient is unable to pass urine and so the conclusion might be 

http://www.fowlersyndrome.co.uk/


reached from the pressure flow study that the woman has an “acontractile” detrusor. 

However this is not always “true” acontractility, but rather detrusor underactivity, 

which is defined by the International Continence Society as “a contraction of reduced 

strength and/or duration resulting in prolonged bladder emptying and/or failure to 

achieve complete bladder emptying within a normal time-span” (12). Detrusor 

underactivity is a common urodynamic finding in women with FS and additional 

findings of a high UPP help to differentiate this group. There is some evidence to 

suggest that patients with detrusor acontractility are more likely to fail SNM than 

those with detrusor hypocontractility (13).  Drossaerts et al. go on to suggest that 

conventional urodynamics over-estimates the patients diagnosed with a 

hypocontractile or acontractile bladder (13)  and therefore a more prolonged 

urodynamics recording, ie. ambulatory urodynamics, may play a role to better 

characterise the degree of detrusor underactivity in this group and predict outcome. 

 

Urethral pressure profilometry 

The maximum urethral closure pressure (MUCP) is typically found to having resting 

values in excess of 100 cm of water in women with Fowler’s syndrome(14).  Based 

on the work of Edwards and Malvern in 1974, the formula of 92-age (in years) is 

used to derive the expected pressure (15). In modern day practice, it seems curious 

that this almost arbitrary and operator dependent value of expected versus 

measured MUCP is used by Urologists in order to guide the implantation of a sacral 

neuromodulator device. Further clinical studies are needed to establish the role of 

urethral pressure profilometry in the evaluation of Fowler’s syndrome and whether an 

elevated MUCP may predict outcomes following sacral neuromodulation. 



 

Urethral sphincter ultrasound 

Although initial findings suggested that transvaginal ultrasound measurement of 

sphincter volume was helpful to detect the hypertrophy of the striated sphincter 

resulting from sustained overactivity(14), a subsequent view is that the test is highly 

subjective. With the development of new techniques such as 3D ultrasonography, it 

may again prove to be a valuable test. Performing the test however allows the 

opportunity for the sphincter and urethra to be carefully examined and sometimes 

identify other possible causes of urinary retention such as a urethral diverticulum. 

Other imaging modalities may have a role in the accurate assessment of sphincter 

volume, such as MRI; albeit a far more expensive technique than ultrasound.   

 

Urethral Sphincter EMG  

Concentric needle electromyography (EMG) of the striated urethral sphincter is 

diagnostic for FS and detects a particular type of abnormal activity. Although this 

sounds superficially like myotonia, detailed analysis show that the characteristic 

descending sound is due to a decelerating component of a complex repetitive 

discharge (CRD)(16). When a number of generators of this type of activity are heard, 

the sounds of these decelerating bursts (DB) are likened to that of underwater 

recordings of whale songs. Complex repetitive discharges without deceleration 

produce a sound like helicopters over the audio-amplifier of the EMG machine. 

Single fibre EMG analysis of CRDs showed that the jitter between the potentials is 

so low that it is likely there is on-going, ephaptic transmission between muscle fibres  



generating repetitive, circuitous, self-excitation(16).  It is this abnormal activity which 

is thought to cause involuntary contraction of the striated sphincter and activation of 

sphincter afferents. The involuntary contraction prevents relaxation of the sphincter, 

and causes abnormally high urethral pressure and impaired voiding, while the 

activation of sphincter afferents has a reflex inhibitory effect on detrusor efferents 

(possibly mediated by spinal endorphins) and result in complete urinary retention.  

Thus retention is a secondary effect of the abnormal sphincter contraction and only 

when the strength of the inhibitory signal is sufficient, will retention occur. The finding 

therefore of CRDs and DB activity in apparently asymptomatic young women, does 

not invalidate the significance of the finding of the EMG activity in the context of 

urinary retention in a young woman. (7).   

 

The differential diagnosis for a woman presenting in chronic urinary retention  

Structural causes for urinary retention are rare in women.  Bladder outlet obstruction 

maybe due to external lesions which compress the urethral lumen, including urethral 

diverticula, uterine and cervical fibroids and vaginal wall cysts.  Internally, urethral 

obstruction can be caused by urethral stricture disease or rarely urethral tumours 

such as carcinoma. 

Functional disorders affecting the LUT are most commonly associated with 

neurological disease and in general, urinary symptoms are accompanied by other 

neurological symptoms and signs.  Spinal cord lesions often manifest with 

incomplete bladder emptying, although the clinical picture is dominated by poor 

mobility and urge incontinence. The presence of spinal dysfunction can be 



corroborated by clinical examination or tests such as MRI of the spine and lower limb 

evoked potentials.  Retention may occur, however, in the stage of acute spinal cord 

injury, which is due to detrusor areflexia and lasts a few weeks.   However, voiding 

dysfunction is a prominent feature in patients with lesions of the conus medullaris or 

following damage to the cauda equina.    Incomplete emptying or complete retention 

can also result from small fibre involvement of diabetic or amyloid neuropathy.  

Retention may occur following surgical damage to the ganglia and post ganglionic 

fibres during radical pelvic surgery.   

Incomplete bladder emptying is a feature of one of the Parkinson-plus syndromes, 

Multiple System Atrophy (MSA).  An increasing post void residual volume is 

demonstrated as the disease progresses, accompanied by  parkinsonian or 

cerebellar ataxia, and patients may go into complete retention (17).   

Women with FS often report lower bowel dysfunction and another differential 

diagnosis is Chronic idiopathic pseudo-obstruction (CIPO), a rare syndrome 

characterized by gross distension predominately of the small bowel without any 

anatomical or mechanical obstruction where LUT dysfunction has been reported in 

up to 10-69% of patients (18), (19), (20) and urodynamic investigations may reveal 

detrusor hypocontractility (18).  

Recently, an association between opiates and the onset of urinary retention has 

been noticed.   In a series of 62 women coming to our clinic with retention, about one 

third (Figure 1), were taking some form of prescription opiate for pain relief, including 

tramadol, pethidine, morphine (proprietary names including Morphgesic SR, MXL, 

Zomorph, MST, Sevredol, Oramorph)  or Fentanyl patches(5). The medication was 

usually started at a pain clinic where the woman had been referred with chronic back 



pain or pelvic pain, often attributed to endometriosis. Importantly, only one third of 

women had FS, however a quarter of the women with the condition were taking 

opiate medications. It seems highly likely that exogenous opiates supplements the 

abnormally high levels of spinal endorphins which mediate the inhibitory effect of 

sphincter afferents activation (21).   

Table 2 lists the causes for chronic urinary retention in women. 

 

Treatment 

Catheterisation 

Catheterisation remains the mainstay of management for chronic urinary 

retention.  Intermittent catheterization (IC) is the preferred mode and the 

frequency of using catheters depends upon the degree of incomplete 

bladder emptying.  Women with FS may report difficulties in performing 

catheterisation, especially whilst attempting to remove the catheter,  and 

therefore an experienced health care professional should be involved in 

teaching IC and an indwelling catheter such as a suprapubic catheter 

may be required if IC is found not to be suitable (22).   

 

α-Adrenoreceptor blockers  



A single study has demonstrated that using tamsulosin in a cohort of 

women presenting with voiding dysfunction was associated with 

improvements in voiding symptoms, flow rates and post-void residuals 

(23), though in clinical practice these medications have not been found 

to be beneficial in women with FS.     

 

Sacral neuromodulation 

The only treatment that has been found to restore voiding in women with FS is sacral 

neuromodulation (SNM). This technique involves the delivery of electrical current to 

activate or inhibit the neural reflexes associated with lower urinary tract function via 

stimulation of the S3 nerve root, which innervates the lower urinary tract (LUT) and 

pelvic floor.  

Of a cohort of 60 women undergoing percutaneous nerve evaluation (PNE) and 

subsequent implant,  70% were voiding spontaneously when followed up with a 

mean interval of 7 years (24). This is in keeping with the findings from other centres 

of the longer-term efficacy of SNM as a treatment for non-obstructive retention, van 

Voskuilen et al. showing 76.2% efficacy at 70.5 months (25) and Elhilali et al. 

showing efficacy of 78% at 77 months (26). More recent studies following up patients 

for a mean period of 46.8 months suggest that success rates with SNM in patients 

with idiopathic retention due to FS was 73% and for those without a diagnosis of FS 

being 58%, respectively (27).  De Ridder and colleagues observed that women with 

urinary retention who also had an abnormal sphincter EMG had a better outcome 

with SNM at 5 years (28). 



SNM is now a minimally invasive procedure with the use of a permanent tined lead, 

which can be placed in the S3 nerve foramen under local anaesthesia and an 

implantable pulse generator (IPG) inserted in the subcutaneous tissue of the buttock 

region.  

Over the last 20 years opinion has changed from thinking the stimulation “re-

educates the pelvic floor” to more complicated theories about how the stimulation 

overcomes sphincter afferent mediated inhibition and so re-informs sensory parts of 

the brain and allows the LUT to be “switched on” again. Using functional brain 

imaging it was possible to show that the periaqueductal grey (PAG), a centre in the 

midbrain which receives sensory signals from the LUT, becomes activated in women 

with Fowler’s syndrome when the stimulator is switched on. Its re-activation seems 

to be linked to the patient’s report of a return of normal sensations from their LUT 

with the stimulator on (29) and restoration of detrusor contractions. This is supported 

by clinical evidence that women having success with SNM report restoration of 

bladder sensations within hours of switching on the device, followed by 

improvements in voiding (30).  

 

Botulinum toxin 

Though highly effective, SNM is an expensive, resource-intense surgical 

intervention, and complications are reported, with relatively high re-intervention rates 

(31).   Initial reports of urethral sphincter injections of botulinum toxin nearly 20 years 

ago evaluated cautious dosages of botulinum toxin but concluded that the 

intervention was not effective (32).  Over the years higher doses have been used, 



with success in  women without an established neurological or urological cause for 

urinary retention including women with a non-relaxing urethral sphincter (33) (34) 

(35).  A recently conducted pilot study demonstrated an improvement in patient-

reported lower urinary tract symptoms and objective parameters such as flow rate, 

post-void residual volume and MUCP ten weeks following urethral sphincter 

injections of onabotulinumtoxinA; no serious side effects were reported.  It was 

proposed that blocking efferent signals from the sphincter by onabotulinumtoxinA 

may reverse the inhibitory effects (36).  The results of this study suggest that this 

treatment could represent a possible outpatient based alternative in women for 

whom clean intermittent catheterisation is intolerable and sacral neuromodulation 

may not be possible.   

An algorithm for the management of a young woman in urinary retention is presented 

in figure 2. 

 

Conclusion 

Fowler’s Syndrome should be considered in the differential diagnosis for a young 

woman presenting with unexplained urinary retention.  A definitive diagnosis is made 

based upon the results of specific investigations that evaluate the lower urinary tract 

and striated urethral sphincter.  Treatment options such as sacral neuromodulation, 

and more recently sphincter injections of botulinum toxin, have been shown to be 

effective in managing urinary retention due to this condition.   

  



 

Acknowledgements 

This work was undertaken at UCLH/UCL Institute of Neurology and JNP is supported 

in part by funding from the United Kingdom’s Department of Health NIHR Biomedical 

Research Centres funding scheme. 

 

  



 

Table 1. Clinical features in young women presenting with urinary retention 

suggesting Fowler’s Syndrome 

Key features  

 

Age between onset of menarche and menopause, however usually presenting in the third 

decade 

No evidence of urological, gynaecological or neurological disease 

Urinary retention with volumes often >1000 ml 

No sense of urinary urge despite high bladder volumes 

Abdominal straining does not help with bladder emptying  

Sensation of “something gripping” or difficulty on removing the catheter used for urinary 

drainage 

No history of urological abnormalities in childhood or associated abnormalities of the urinary 

tract 

Association with polycystic ovarian syndrome and endometriosis  



Table 2. Causes for Chronic urinary retention in women 

Structural  

Tumours -   

Leiomyomas  

Cysts of the vaginal wall or urethra   

Other pathology   

Urethral stricture  

Urethral diverticulum  

Urogenital prolapse  

Iatrogenic causes eg. following 

incontinence procedures such 

as suburethral tapes and 

Botulinum toxin injections  

 

  

Functional 

Neurological causes 

 

Multiple system atrophy  

Suprasacral spinal cord lesion 

resulting in  detrusor sphincter 

dyssynergia  

 

Lesion of the conus medullaris or 

cauda equina 

 

Meningitis retention syndrome  



Radical pelvic surgery    

Small fibre neuropathy- diabetes, 

amyloidosis 

 

  

Non-neurological causes 

 

 

Fowler’s Syndrome (FS)  

  

Chronic idiopathic pseudo-

obstruction (CIPO) 

 

Medications- Opiates, drugs with 

anticholinergic properties 

 

Cause uncertain- postpartum 

urinary retention  

 

 

 
  



 

Figure 1 

Causes for urinary retention in a series of women presenting in the Department of 

Uro-Neurology at The National Hospital for Neurology and Neurosurgery, UCLH 

(5)(requires permission) 

 

 

 

 

Fowler's syndrome

Fowler's syndrome + opiates

Cause undetermined +
opiates

Cause undetermined

CIPO

CIPO + opiates

Postoperative + opiates

Postoperative



Figure 2.  Algorithm for the management of a young woman in urinary retention  

 

(separate file powerpoint slide) 

 
  



 

References 

1. Fowler CJ, Christmas TJ, Chapple CR, Parkhouse HF, Kirby RS, 
Jacobs HS. Abnormal electromyographic activity of the urethral 
sphincter, voiding dysfunction, and polycystic ovaries: a new syndrome? 
BMJ. 1988;297(6661):1436-8. 

2. Margolis GJ. A review of literature on psychogenic urinary 
retention. J Urol. 1965;94(3):257-8. 

3. Allen TD. Psychogenic urinary retention. South Med J. 
1972;65(3):302-4. 

4. Barrett DM. Psychogenic urinary retention in women. Mayo Clin 
Proc. 1976;51(6):351-6. 

5. Panicker JN, Game X, Khan S, Kessler TM, Gonzales G, Elneil S, 
et al. The possible role of opiates in women with chronic urinary 
retention: observations from a prospective clinical study. J Urol. 
2012;188(2):480-4. 

6. Swinn MJ, Wiseman O, Lowe E, Fowler CJ. The cause and natural 
history of isolated urinary retention in young women. J Urol. 
2002;167:151-6. 

7. Tawadros C, Burnett K, Derbyshire LF, Tawadros T, Clarke NW, 
Betts CD. External urethral sphincter electromyography in asymptomatic 
women and the influence of the menstrual cycle. BJU Int. 
2015;116(3):423-31. 

8. O'Connell HE, Hutson JM, Anderson CR, Plenter RJ. Anatomical 
relationship between urethra and clitoris. J Urol. 1998;159(6):1892-7. 

9. O'Connell HE, DeLancey JO. Clitoral anatomy in nulliparous, 
healthy, premenopausal volunteers using unenhanced magnetic 
resonance imaging. J Urol. 2005;173(6):2060-3. 

10. Hoeritzauer I, Stone J, Fowler C, Elneil-Coker S, Carson A, 
Panicker J. Fowler's syndrome of urinary retention: A retrospective study 
of co-morbidity. Neurourol Urodyn. 2015. 

11. Karmarkar R, Abtahi B, Saber-Khalaf M, Gonzales G, Elneil S. 
Gynaecological pathology in women with Fowler's syndrome. Eur J 
Obstet Gynecol Reprod Biol. 2015;194:54-7. 



12. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U, et 
al. The standardisation of terminology of lower urinary tract function: 
report from the Standardisation Sub-committee of the International 
Continence Society. Neurourol Urodyn. 2002;21(2):167-78. 

13. Drossaerts J, Rademakers K, van Koeveringe G, Van Kerrebroeck 
P. The value of urodynamic tools to guide patient selection in sacral 
neuromodulation. World J Urol. 2015;33(11):1889-95. 

14. Wiseman OJ, Swinn MJ, Brady CM, Fowler CJ. Maximum urethral 
closure pressure and sphincter volume in women with urinary retention. 
J Urol. 2002;167(3):1348-51; discussion 51-2. 

15. Edwards L, Malvern J. The Urethral Pressure Profile:  Theoretical 
considerations and clinical application. British Journal of Urology. 
1974;46:325-36. 

16. Fowler CJ, Kirby RS, Harrison MJ. Decelerating burst and complex 
repetitive discharges in the striated muscle of the urethral sphincter, 
associated with urinary retention in women. J Neurol Neurosurg 
Psychiatry. 1985;48(10):1004-9. 

17. Ito T, Sakakibara R, Yasuda K, Yamamoto T, Uchiyama T, Liu Z, 
et al. Incomplete emptying and urinary retention in multiple-system 
atrophy: when does it occur and how do we manage it? Mov Disord. 
2006;21(6):816-23. 

18. Lapointe SP, Rivet C, Goulet O, Fekete CN, Lortat-Jacob S. 
Urological manifestations associated with chronic intestinal pseudo-
obstructions in children. J Urol. 2002;168(4 Pt 2):1768-70. 

19. Mousa H, Hyman PE, Cocjin J, Flores AF, Di Lorenzo C. Long-
term outcome of congenital intestinal pseudoobstruction. Dig Dis Sci. 
2002;47(10):2298-305. 

20. Vargas JH, Sachs P, Ament ME. Chronic intestinal pseudo-
obstruction syndrome in pediatrics. Results of a national survey by 
members of the North American Society of Pediatric Gastroenterology 
and Nutrition. J Pediatr Gastroenterol Nutr. 1988;7(3):323-32. 

21. Panicker J, Dasgupta R, Elneil S, Fowler C. Urinary Retention. In: 
Fowler C, Panicker J, Emmanuel A, editors. Pelvic Organ Dysfunction in 
Neurological Disease. Cambridge Cambridge University Press; 2010. p. 
293-306. 

22. Seth JH, Haslam C, Panicker JN. Ensuring patient adherence to 
clean intermittent self-catheterization. Patient Prefer Adherence. 
2014;8:191-8. 



23. Chang SJ, Chiang IN, Yu HJ. The effectiveness of tamsulosin in 
treating women with voiding difficulty. Int J Urol. 2008;15(11):981-5. 

24. Datta SN, Chaliha C, Singh A, Gonzales G, Mishra VC, Kavia RB, 
et al. Sacral neurostimulation for urinary retention: 10-year experience 
from one UK centre. BJU Int. 2008;101(2):192-6. 

25. Van Voskuilen AC, Oerlemans DJ, Weil EH, van den Hombergh U, 
van Kerrebroeck PE. Medium-term experience of sacral 
neuromodulation by tined lead implantation. BJU Int. 2007;99(1):107-10. 

26. Elhilali MM, Khaled SM, Kashiwabara T, Elzayat E, Corcos J. 
Sacral neuromodulation: long-term experience of one center. Urology. 
2005;65(6):1114-7. 

27. Peeters K, Sahai A, De Ridder D, Van Der Aa F. Long-term follow-
up of sacral neuromodulation for lower urinary tract dysfunction. BJU Int. 
2014;113(5):789-94. 

28. De Ridder D, Ost D, Bruyninckx F. The presence of Fowler's 
syndrome predicts successful long-term outcome of sacral nerve 
stimulation in women with urinary retention. Eur Urol. 2007;51(1):229-33; 
discussion 33-4. 

29. Kavia R, Dasgupta R, Critchley H, Fowler C, Griffiths D. A 
functional magnetic resonance imaging study of the effect of sacral 
neuromodulation on brain responses in women with Fowler's syndrome. 
BJU Int. 2009. 

30. Swinn MJ, Kitchen ND, Goodwin RJ, Fowler CJ. Sacral 
neuromodulation for women with Fowler's syndrome. Eur Urol. 
2000;38(4):439-43. 

31. Al-zahrani AA, Elzayat EA, Gajewski JB. Long-term outcome and 
surgical interventions after sacral neuromodulation implant for lower 
urinary tract symptoms: 14-year experience at 1 center. J Urol. 
2011;185(3):981-6. 

32. Fowler CJ, Betts CD, Christmas TJ, Swash M, Fowler CG. 
Botulinum toxin in the treatment of chronic urinary retention in women. 
British Journal of Urology. 1992;70:387-9. 

33. Kuo HC. Botulinum A toxin urethral injection for the treatment of 
lower urinary tract dysfunction. J Urol. 2003;170(5):1908-12. 

34. Kuo HC. Effectiveness of urethral injection of botulinum A toxin in 
the treatment of voiding dysfunction after radical hysterectomy. Urologia 
internationalis. 2005;75(3):247-51. 



35. Smith CP, Nishiguchi J, O'Leary M, Yoshimura N, Chancellor MB. 
Single-institution experience in 110 patients with botulinum toxin A 
injection into bladder or urethra. Urology. 2005;65(1):37-41. 

36. Panicker JN, Seth JH, Khan S, Gonzales G, Haslam C, Kessler 
TM, et al. Open label study evaluating outpatient urethral sphincter 
injections of onabotulinumtoxinA to treat women with urinary retention 
due to a primary disorder of sphincter relaxation (Fowler's syndrome). 
BJU Int. 2015. 

 


