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Etiology and management of urinary retention in women

Amit Mevcha, Marcus J. Drake
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ABSTRACT
Urinary retention (UR) can be defi ned as inability to achieve complete bladder emptying by voluntary micturition, and 
categorized as acute UR, chronic UR or incomplete bladder emptying. UR is common in elderly men but symptomatic UR 
is unusual in women. The epidemiology of female UR is not well documented. There are numerous causes now recognized 
in women, broadly categorized as infective, pharmacological, neurological, anatomical, myopathic and functional; labeling 
symptoms as having a “psychogenic basis” should be avoided. Detrusor failure is often an underlying factor that complicates 
interpretation. Initial management includes bladder drainage (intermittent or indwelling catheterization) if the woman 
is symptomatic or at risk of complications, and correcting likely causes. Investigations should be focused on identifying 
the underlying etiology and any reversible factor. A detailed history, general and pelvic examination are needed; urine 
dipstick analysis, routine microscopy and culture, and pelvic and renal ultrasound are suitable baseline investigations. 
Urodynamic tests are required in specifi c situations. Urethral dilatation has a limited role, but it should be considered if there 
is urethral stenosis. Defi nitive management requires correction of cause where possible and symptom management where 
no correctable cause is detected. Follow-up is needed for monitoring response to treatment, detection of complications and 
symptom control. Fowler’s syndrome is a specifi c group diagnosed on urethral sphincter electromyogram, representing 
a very challenging clinical scenario. 
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INTRODUCTION

Physiologically, voiding requires a coordinated 
(synergic) bladder contraction and outlet relaxation, 
with sustained detrusor contraction achieving 
complete bladder emptying. Clinical problems can give 
rise to voiding lower urinary tract symptoms (LUTS) 
including poor urinary stream, intermittent fl ow, 
terminal dribbling and post-micturition dribbling. [1] 
Urinary retention (UR) is a severe impairment of 
voiding, which can be defi ned as inability to achieve 
complete bladder emptying by voluntary micturition. 
Acute urinary retention (AUR) is a painful bladder 
distension, which usually presents as an emergency. 
Chronic urinary retention (CUR) is a non-painful 
bladder distension, leading to overflow dribbling 
and risk of impaired upper urinary tract function. 
Incomplete bladder emptying signifi es the presence 
of a post void residual (PVR). Agreement as to what 
constitutes a clinically signifi cant PVR has not been 
achieved, with absolute volumes, proportion of 
bladder capacity, or presence of relevant symptoms 

all included in some contexts. Pathophysiologically, UR is a 
consequence of one or more of: reduced bladder contractility, 
poorly sustained detrusor contraction, lack of an adequate 
anatomical outlet, defi cient outlet relaxation, or impaired 
neurological coordination of the voiding process. 

For male patients, particularly in older age groups, bladder 
outlet obstruction (BOO) is comparatively common, usually 
as a consequence of benign prostate enlargement (BPE). 
Diagnostic criteria for male BOO have been agreed based on 
the relationship between the detrusor pressure at maximum 
fl ow (PdetQmax) and the concurrent maximum fl ow rate (Qmax) 
to derive the BOO index (BOOI).[2] The same parameters can 
also be used to calculate a contractility index (BCI). Prior 
to prostate surgery, the BOOI and the BCI help predict 
likely benefi ts resulting from operation. Furthermore, the 
epidemiology of voiding LUTS in BPE has been studied to 
some extent. For example, acute urinary retention (AUR) 
occurred in 7% of men with BPE over a four-year period.[3] 

For women, UR is a contrasting situation, resulting from 
a much more diverse set of conditions. Accordingly, 
epidemiological research is diffi cult and the natural history 
of the various underlying conditions is only minimally 
understood. The incidence of UR in women is not well 
documented. One Scandinavian study revealed an incidence 
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of AUR in women of 7 per 100,000 population per year; the 
male to female ratio was 13:1.[4] In general, female UR is 
more frequently described in small case series or case reports 
with unusual causes. This diversity and lack of consensus 
on management means that treatment outcomes are harder 
to predict than in the male.

In this review article we summarize what has been published 
on the subject relating to the anatomical basis, assessment 
and management of the female BOO, with particular 
emphasis on iatrogenic obstruction, postoperative urinary 
retention and Fowler’s syndrome.

DEFINING URINARY OBSTRUCTION

Although there are no known universally accepted or 
standardized criteria for BOO in women, several useful studies 
have examined the question. Diokno and colleagues defi ned 
BOO in women in 1984 on the basis of videourodynamic 
studies.[5] They  defi ned BOO when the detrusor pressure 
was ≥ 60 cm of water and the peak urine fl ow rate was less 
than 15 ml/sec, with relaxation of the external sphincter, and 
without funnelling of the bladder neck during voiding.  The 
diagnosis of BOO was established in three of a large pool of 
patients referred with voiding symptoms, an elevated post 
void residual, or performing self-catheterization.

Nitti and colleagues derived criteria from evaluation of the 
videourodynamic studies of 261 women for non-neurogenic 
voiding function and defi ned BOO as radiographic evidence 
of obstruction between the bladder neck and the distal 
urethra in the presence of a sustained detrusor contraction 
of any magnitude, usually associated with reduced fl ow rate 
or delayed fl ow.[6] 

Blaivas and Groutz derived a nomogram from studying 
50 women with somewhat diverse etiologies, who were 
concluded to be obstructed on clinical grounds.[7] Their  
study defi ned BOO by presence of free Qmax ≤ 12 ml/sec 
in repeated free fl ow studies, combined with a sustained 
detrusor contraction and Pdet Qmax ≥ 20 cm H2O in a pressure 
fl ow study, or presence of obvious radiographic evidence 
of BOO with a sustained detrusor contraction of at least 
20 cm of water and poor Qmax- regardless of free Qmax or 
inability of void with the transurethral catheter in place 
despite a sustained detrusor contraction as above. Their 
nomograms plotted parameters from two separate voids – 
the maximum fl ow rate from a free (uncatheterized) fl ow 
on the X-axis and the detrusor pressure at maximum fl ow 
measured during voiding cystometry on the Y-axis. Whilst 
use of two separate voids is counter-intuitive, the presence 
of a urodynamic catheter in the urethral lumen implicitly 
must alter the gauge of the outlet available for urine fl ow, 
potentially confounding the interpretation of the outlet 
gauge. This  nomogram enables differentiation not only 
between obstructed and non-obstructed patients but also 

between various degrees (mild, moderate and severe) of 
BOO. 

Chassange and colleagues derived the relationship between 
Qmax and Pdet Qmax, comparing women with anatomical 
outlet obstruction versus women with stress urinary 
incontinence. [8] It  was concluded that Qmax 15 ml/s or less 
and Pdet Qmax 20 cm H2O or more are reasonable pressure-
fl ow parameters to defi ne BOO in women (giving sensitivity, 
specifi city, positive predicted value and negative predictive 
value as 74.3, 91.1, 70.3 and 92.6 respectively). These criteria 
were revised in subsequent publications.[9,10] De Freitas et 
al. concluded that the combination of the maximum fl ow 
rate of up to 12 ml/s with a detrusor pressure in excess of 
25 cmH2O represented cutoff parameters with the highest 
sensitivity and specifi city for BOO in women.[9]

The various approaches to diagnosing BOO in women 
were compared by Akikwala and colleagues, studying 91 
patients, in whom obstruction was suspected clinically in 
25 women.[11] All the patients were classifi ed as obstructed 
or unobstructed by the different criteria alluded to above. 
They calculated that BOO was diagnosed with at least 
one diagnostic approach in 40 of the 91 study population; 
nine were obstructed on all the criteria, while a different 
nine fulfi lled only one criterion. The Blaivas and Groutz 
nomogram appeared to diagnose more women as being 
obstructed. In the opinion of the authors, the revised 
criteria[9] appeared to underestimate the prevalence of BOO, 
concluding that the best concordance was between the 1998 
criteria[8] and videourodynamic observation.[5]

A key issue in diagnosing BOO is the diffi culty gauging the 
contractility of the bladder during voiding. Impairment of 
bladder contractility appears to be a feature of the ageing 
bladder[12] and can be expected to affect urinary fl ow 
adversely, potentially leading to over-diagnosis of outlet 
obstruction. A stop-test, in which the urinary stream is 
interrupted during voiding, should result in a signifi cant 
rise in isovolumetric detrusor pressure during the fl ow 
interruption (pdet.iso).

[13] Where the rise in pressure is 
small, the contractility can be presumed to be reduced, 
but universally-agreed criteria are lacking. Stop-tests are 
undertaken in some centers, but the inhibitory effect on 
the voiding refl ex and the likely need for a second fi lling 
and voiding study, means their use is not widespread. An 
impression of the bladder contractility can be inferred 
by simple examination of the detrusor pressure during 
fl ow. A fl uctuating low-pressure detrusor contraction, 
corresponding with a fl uctuating fl ow, particularly if the 
patient supplements the bladder contraction by abdominal 
straining, does suggest reduced bladder contractility. In 
these patients, caution is needed with interpretation. While 
low fl ow with high detrusor pressure may signify BOO, 
low fl ow with low detrusor pressure does not exclude 
BOO. Ascertaining whether a raised PVR is a consequence 
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of BOO or reduced contractility is key dilemma for the 
managing clinician. 

CAUSES AND MANAGEMENT OF FEMALE BLADDER 
OUTLET OBSTRUCTION

The Table 1 lists causes of female BOO and UR. The basis of 
obstruction is subdivided into urethral compression, bladder 
neck distortion or luminal occlusion.[14] To these can be added 
functional issues of non-relaxing sphincter dysfunction and 
impaired neurological coordination of the outlet components 
of the lower urinary tract, compounded by reduced bladder 
contractility. Where all other factors have been excluded, 
UR might be labeled “psychogenic”,[15] but this diagnosis 
should be applied following comprehensive evaluation 
and with considerable circumspection. Case reports have 
described various scenarios, such as benign infl ammatory 
nervous disease[16] (sacral herpes, meningitis), uterine 
leiomyoma,[17] cytomegalovirus cystitis,[18] eosinophilic 
cystitis[19] and incarcerated gravid retroverted uterus.[20]

Detailed history, abdominal, pelvic and neurological 

examination should be carried out. Immediate management 
of AUR requires bladder decompression with catheterization, 
either indwelling or intermittent catheterization (IC). IC 
not only avoids potential morbidity with an indwelling 
catheter but also allows monitoring of return of voiding 
function, which is usually presaged by a reduction in 
PVR. [21,22] Any urinary tract infection should be treated with 
appropriate antimicrobial therapy. Other reversible causes 
such as prolapse should be identifi ed and rectifi ed. Further 
radiological and pressure-fl ow investigation may be required 
in some patients. Pelvic  ultrasound occasionally reveals 
relevant fi ndings that may contribute to the symptoms in 
women with urinary retention.  Gynecological causes are 
unusual, such as large uterine fi broids, but they must be 
considered in undertaking complete evaluation.  

The utility of fl exible cystoscopy under local anesthesia 
is debatable, but in a minority of cases it can provide 
additional anatomical information, for example, presence of 
intraluminal foreign body. Many women undergo urethral 
dilatation as a part of management, though there is no 
evidence to support it.[23,24]  However, in patients with primary 
bladder neck obstruction, reported in 9-16% of women with 
BOO, bladder neck incision (BNI) or transurethral resection 
can improve voiding. BNI can be performed in the midline 
or at the 5 and 7 o’clock positions, perhaps combined with 
resection of intermediate tissue. Various effi cacy results have 
been published from small series and there is a recognized 
risk of causing subsequent stress urinary incontinence 
(SUI).[25-27] In women, α-blockers can lower the resting 
urethral pressure.[28] However, they achieve no signifi cant 
difference in success of trial without catheter compared 
against placebo.[29]

POSTOPERATIVE URINARY RETENTION

UR is a poorly-understood yet well-recognized complication 
postoperatively in both men and women. Contributing 
factors include traumatic instrumentation, bladder over-
distention, reduced contractility of bladder, increased outlet 
resistance, nociceptive inhibitory effect, pharmaceutical 
influences, preexisting outlet pathology and decreased 
micturition refl ex activity. Various studies have shown 
that specifi c types of anesthesia and analgesia can increase 
the risk of postoperative urinary retention. In a review of 
more than 3000 obstetric deliveries Olofsson and colleagues 
demonstrated that patients who received epidural anesthesia 
had an increased risk of UR,[30] in fact, urinary retention post 
partum is probably underdiagnosed in general.[31] Another 
study compared regional anesthesia (spinal or combined 
spinal and epidural) and non-regional anesthesia (general, 
monitored anesthesia with sedation, and local) and incidence 
of UR following outpatient mid-urethral sling procedure, 
concluding that regional anesthesia is associated with higher 
risk of acute retention.[32]  Gallo et al., looked at the effect of 
low-dose naloxone in patients who received morphine as 
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Table 1:  Causes of urinary retention and bladder outlet 
obstruction
Anatomical

 Extrinsic Pelvic organ prolapse 

Gynecological e.g. uterine fi broid, tumor

Poorly fi tting pessary

Post anti-incontinence procedure

Urethral Stricture

Meatal stenosis

Thrombosed urethral caruncle

Diverticulum

Skene’s gland cyst or abscess

Luminal Stone

Bladder/ urethral tumor

Ureterocoele

Foreign body

Impaired detrusor 

contractility

Senile bladder change

Diabetes mellitus

Neurological disease (lower motor 

neurone  lesions)

Functional

Impaired coordination Primary bladder neck obstruction

Fowler’s syndrome

Pseudo-dyssynergia

Detrusor-external sphincter dyssynergia

Neurological disease (upper motor 

neurone lesions)

Peri-operative Pain

Analgesia or anesthetic e.g. epidural

Infective/infl ammatory UTI

Acute vulvovaginitis

Vaginal lichen planus/sclerosis

Genital herpes

Pharmacological Opiates

Antipsychotics

Antidepressants

Antimuscarinics

α-adrenergic agonist
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patient-controlled analgesia following orthopedic surgery 
and showed that fewer patients required catheterization 
postoperatively.[33]

IATROGENIC BOO RELATED TO SURGERY FOR 
TREATMENT OF URINARY INCONTINENCE

Stress urinary incontinence surgery
Many women have partial UR in the early stages after 
SUI surgery. Presumably, several factors will be involved, 
such as the anesthetic agents employed; local discomfort 
or the analgesic agents used to treat the discomfort; edema 
or hematoma formation; altered voiding dynamics as a 
consequence of outlet realignment. Voiding usually recovers 
comparatively swiftly, but close surveillance is needed to 
check resolution of symptoms and PVR, and ensure that 
progression to full AUR and emergency issues do not ensue. 

Full AUR is rare postoperatively, but needs intensive 
attention at the outset to ensure bladder overdistension 
injury does not occur. Timing of trial without catheter has 
to be individualized, dependent on resolution of identifi able 
remediable factors. If spontaneous voiding does not result, 
an early decision needs to be taken on management strategy. 
Delaying intervention beyond one month may result in 
a permanent impairment a s a consequence of fi brotic in-
growth into the tape interstices. Factors in the history 
comprise whether urinary retention is complete or partial 
and whether it is improving with time. Key features of 
past medical history should be re-evaluated. For example, 
any current or previous neurological problem can alter the 
neural control of the urinary tract, leading to temporary 
or permanent diffi culty with voiding, unrelated to tape 
placement. It is also valuable to review the preoperative 
urodynamics to re-evaluate voiding function, and to review 
technical problems during the operative placement or 
subsequent complications, such as hematoma. Physica l 
examination is crucial; for some women with over-tight 
mid-urethral sling placement it is possible to feel the mid-
urethral compression during vaginal examination. In these 
patients tape incision has a realistic chance of restoring 
voiding. Less commonly, it is possible to feel the anterior 
vaginal wall drawn up behind the pubis, suggesting that 
incision of the tape alone is unlikely to restore voiding 
and that additional per-operative attention to address the 
abdominal retropubic component of the tape will be needed 
to re-establish voiding. Finally, when physical examination 
reveals that the anterior vaginal wall lies in an entirely 
undisturbed location, it can be anticipated that impaired 
voiding is not a consequence of the urethral compression 
by the tape; tape incision or excision is then unlikely to 
achieve re-establishment of voiding. In this last group it 
is appropriate to consider proceeding to formal voiding 
cystometry.

Various publications have now described the outcomes 

of releasing mid-urethral tapes surgically, including the 
restoration of voiding and the recurrence of incontinence 
as a consequence. If proceeding to cut a mid-urethral tape, 
cystoscopy should be undertaken at the same time to ensure 
that no other potential tape-related complications have 
also arisen. Patients have to be evaluated on an individual 
basis, rather than simply proceeding to tape incision based 
purely on failure to achieve normal voiding within a 
certain time frame. Nonetheless, it is important to proceed 
in a timely manner if the assessment does suggest that 
the tape is causing the obstruction, since ongoing mesh 
fi brosis, potentially compounded by decompensation of 
detrusor function, may lead to permanent impairment if 
avoidable delay intervenes. [34] Hong et al. described 32 
patients who had voiding dysfunction, of 375 undergoing 
a transvaginal tape (TVT)  placement.[35] Eighty-eight per 
cent needed intermittent self-catheterization which was 
undertaken for less than one month. The median time to 
normal voiding was nine days. Four had the tape sectioned 
at 61 days, in whom three had recurrence of SUI. Return of 
incontinence following tape sectioning is seen in a substantial 
proportion;[36] obstructive symptoms tend to improve, whilst 
storage symptoms tend to remain unchanged. 

Other forms of SUI have also been associated with BOO. 
Colposuspension can lead to urethral compression or 
distortion,[37] particularly where sutures are placed close 
to the urethra. The Marshall-Marchetti-Krantz procedure 
appeared to carry a defi nite risk of causing urethral distortion 
and obstruction in a proportion of patients.[38]  Bone anchor 
slings also led to some obstructive complications.[39]  In 
some cases the placement of the tape to cause urethral 
compression can be a deliberate therapeutic approach. 
For example, a compressing autologous sling can be an 
intended therapeutic strategy used in the management of 
intrinsic sphincter defi ciency, for those women trained in 
IC preoperatively. A similar approach using TVT should not 
be advocated, in view of the potential risk of late urethral 
erosion with over-tight tapes, which can occur many years 
after surgery.[40]

Urgency urinary incontinence surgery 
Some forms of surgical management of refractory urgency 
urinary incontinence (UUI) or overactive bladder (OAB) aim 
to enhance urinary reservoir function by reducing bladder 
contractions during the storage phase. This can also impair 
bladder contraction needed for voiding. Thus, patients 
undergoing successful augmentation cystoplasty or detrusor 
myectomy will have a substantial PVR in a high proportion 
of cases.[41,42]  Intravesical botulinum toxin injections, an 
unlicensed procedure for management of OAB,[43] also carry 
a signifi cant risk of UR, which appears to increase with 
repetition of injections following return of symptoms.[44] 
Risk factors for UR and regimes achieving optimal balance 
of sustained effi cacy with minimized adverse effects are still 
uncertain; patients should be aware of the risk accordingly, 
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and should be willing to accept the possibility of needing 
IC subsequently. 

FOWLER’S SYNDROME

Fowler’s Syndrome affects young women after the menarche, 
who develop painless retention at high bladder volumes, 
often following apparently unconnected precipitating 
events, such as minor surgery.[45]  Often, history of prior 
LUTS is minimal and most of the women will not report 
any prior urinary tract problems. It is estimated that around 
40% of women affected have Polycystic Ovary Syndrome. It 
is important to exclude occult or undiagnosed neurological 
problems as a cause. The scientifi c explanation for the 
underlying sphincter problem in Fowler’s syndrome is 
not understood. It has been hypothesized that changes 
in the ion channels of the skeletal muscles of the urinary 
sphincter may be affected by the hormonal environment 
of the menarche (“hormonal channelopathy”) leading to 
abnormal communication directly between muscle cells 
(ephaptic transmission). As a consequence, the sphincter 
becomes overactive and hypertrophic, and reacts excessively 
to direct stimulation.

Diagnostic criteria include: UR of at least 1 liter on at least 
one occasion; exclusion of other causative factors; raised 
maximum urethral closure pressure on urethral pressure 
profi lometry; increased sphincter volume on ultrasound or 
MRI  assessment; and; a characteristic urethral sphincter 
EMG. Diffi culties with IC can be profound—insertion of 
the catheter can be straightforward but then discomfort 
may develop, as if the sphincter were gripping the catheter, 
leading to consequent diffi culty on catheter withdrawal. 
Flow rate patterns tend to be interrupted. Small volumes 
often are passed by micturition, leaving substantial PVR. 

The most specifi c diagnostic test for Fowler’s Syndrome is 
a urethral sphincter EMG (USEMG), which differs from 
the pelvic fl oor EMG generally used for neurourological 
patients. In USEMG, the EMG needle is placed to one side 
of midline in the anterior vaginal wall, at the mid-urethral 
point, and advanced on to the dorsal aspect of the urethra. 
The neurophysiologist undertaking the test has to pay 
special attention to the audio signal being generated by the 
EMG, which confi rms successful entry into the sphincter 
zone. The diagnostic parameter for Fowler’s Syndrome is 
an audio signal likened to the sound of whale noises in the 
ocean. Pelvic fl oor EMG often is non-diagnostic in this 
patient group.

Management of Fowler’s syndrome is specialized, and a 
sympathetic approach and consideration of psychological 
elements are essential. Strong efforts should be made to 
reduce the polypharmacy that many of these patients 
have, particularly attempting to discourage use of opiate 
drugs. For those patients manifesting the characteristic 

EMG signal who are unable to tolerate IC, the treatment 
of choice is sacral nerve stimulation (SNS),[46] which can 
achieve normal voiding in a signifi cant proportion of women 
affected. Management is diffi cult in patients without the 
characteristic EMG signal, or those patients where the 
SNS percutaneous needle electrode test fails to elicit a 
signifi cant improvement in symptoms. Suprapubic catheter 
placement is generally unsatisfactory in younger women. 
No drug treatment has yet been established as deriving any 
substantive benefi t. Botulinum injection into the urethral 
sphincter has not been tested on a systematic randomized 
basis. Ultimately, reconstructive surgery using a continent 
diversion (Mitrofanoff procedure) may be necessary.

CONCLUSION

Bladder outlet obstruction is uncommon in women. Careful 
evaluation including detailed history, physical examination 
and urodynamics is required to fi nd out any reversible 
pathology; formal urodynamic criteria have been proposed, 
but no standardized approach has been achieved. IC may be 
necessary for the management of BOO. Surgical treatment 
in women should be approached with caution as it carries 
signifi cant risk of injury to sphincter and incontinence, and 
intervention requires an individualized approach based on 
careful evaluation. Fowler’s syndrome is a specifi c group 
representing a very challenging clinical scenario.

REFERENCES

1. 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;21:167-78.

2. Abrams P. Bladder outlet obstruction index, bladder contractility index 
and bladder voiding efficiency: Three simple indices to define bladder 
voiding function. BJU Int 1999;84:14-5.

3. McConnell JD, Bruskewitz R, Walsh P, Andriole G, Lieber M, Holtgrewe 
HL, et al. The effect of finasteride on the risk of acute urinary retention 
and the need for surgical treatment among men with benign prostatic 
hyperplasia. Finasteride Long-Term Efficacy and Safety Study Group. N 
Engl J Med 1998 Feb 26;338:557-63.

4. Klarskov P, Andersen JT, Asmussen CF, Brenoe J, Jensen SK, Jensen IL, 
et al. Acute urinary retention in women: A prospective study of 18 
consecutive cases. Scand J Urol Nephrol 1987;21:29-31.

5. Diokno AC, Hollander JB, Bennett CJ. Bladder neck obstruction in 
women: a real entity. J Urol 1984;132:294-8.

6. Nitti VW, Tu LM, Gitlin J. Diagnosing bladder outlet obstruction in 
women. J Urol 1999;161:1535-40.

7. Blaivas JG, Groutz A. Bladder outlet obstruction nomogram for 
women with lower urinary tract symptomatology. Neurourol Urodyn 
2000;19:553-64.

8. Chassagne S, Bernier PA, Haab F, Roehrborn CG, Reisch JS, Zimmern PE. 
Proposed cutoff values to define bladder outlet obstruction in women. 
Urology 1998;51:408-11.

9. Defreitas GA, Zimmern PE, Lemack GE, Shariat SF. Refining diagnosis of 
anatomic female bladder outlet obstruction: Comparison of pressure-
flow study parameters in clinically obstructed women with those of 
normal controls. Urology 2004;64:675-9.

Mevcha and Drake: Female urinary retention



235 Indian J Urol, April-June 2010, Vol 26, Issue 2

10. Lemack GE, Zimmern PE. Pressure flow analysis may aid in identifying 
women with outflow obstruction. J Urol 2000;163:1823-8.

11. Akikwala TV, Fleischman N, Nitti VW. Comparison of diagnostic criteria 
for female bladder outlet obstruction. J Urol 2006;176:2093-7.

12. Abarbanel J, Marcus EL. Impaired detrusor contractility in community-
dwelling elderly presenting with lower urinary tract symptoms. Urology 
2007;69:436-40.

13. Tan TL, Bergmann MA, Griffiths D, Resnick NM. Which stop test 
is best? Measuring detrusor contractility in older females. J Urol 
2003;169:1023-7.

14. Goldman HB, Zimmern PE. The treatment of female bladder outlet 
obstruction. BJU Int 2006;98:17-23.

15. Sakakibara R, Uchiyama T, Awa Y, Liu Z, Yamamoto T, Ito T, et al. 
Psychogenic urinary dysfunction: a uro-neurological assessment. 
Neurourol Urodyn 2007;26:518-24.

16. Sakakibara R, Yamanishi T, Uchiyama T, Hattori T. Acute urinary 
retention due to benign inflammatory nervous diseases. J Neurol 
2006;253:1103-10.

17. Novi JM, Shaunik A, Mulvihill BH, Morgan MA. Acute urinary retention 
caused by a uterine leiomyoma: A case report. J Reprod Med 
2004;49:131-2.

18. Shih SL, Liu YP, Tsai JD, Tsai YS, Yang FS, Chen YF. Acute urinary retention 
in a 7-year-old girl: an unusual complication of cytomegalovirus cystitis. 
J Pediatr Surg 2008;43:e37-9.

19. van den Ouden D, van Kaam N, Eland D. Eosinophilic cystitis presenting 
as urinary retention. Urol Int 2001;66:22-6.

20. Myers DL, Scotti RJ. Acute urinary retention and the incarcerated, 
retroverted, gravid uterus. A case report. J Reprod Med 1995;40:487-90.

21. Patel MI, Watts W, Grant A. The optimal form of urinary drainage after 
acute retention of urine. BJU Int 2001;88:26-9.

22. Smith NK, Morrant JD. Post-operative urinary retention in women: 
Management by intermittent catheterization. Age Ageing 1990;19:
337-40.

23. Ramsey S, Palmer M. The management of female urinary retention. Int 
Urol Nephrol 2006;38:533-5.

24. Wheeler JS Jr, Culkin DJ, Walter JS, Flanigan RC. Female urinary 
retention. Urology 1990;35:428-32.

25. Blaivas JG, Flisser AJ, Tash JA. Treatment of primary bladder neck 
obstruction in women with transurethral resection of the bladder 
neck. J Urol 2004;171:1172-5.

26. Kumar A, Mandhani A, Gogoi S, Srivastava A. Management of functional 
bladder neck obstruction in women: Use of alpha-blockers and pediatric 
resectoscope for bladder neck incision. J Urol 1999;162:2061-5.

27. Peng CH, Kuo HC. Transurethral incision of bladder neck in treatment 
of bladder neck obstruction in women. Urology 2005;65:275-8.

28. Reitz A, Haferkamp A, Kyburz T, Knapp PA, Wefer B, Schurch B. The 
effect of tamsulosin on the resting tone and the contractile behaviour 
of the female urethra: A functional urodynamic study in healthy women. 
Eur Urol 2004;46:235-40.

29. Hershkovitz A, Manevitz D, Beloosesky Y, Gillon G, Brill S. Medical 
treatment for urinary retention in rehabilitating elderly women: is it 
necessary? Aging Clin Exp Res 2003;15:19-24.

30. Olofsson CI, Ekblom AO, Ekman-Ordeberg GE, Irestedt LE. Post-partum 
urinary retention: A comparison between two methods of epidural 
analgesia. Eur J Obstet Gynecol Reprod Biol 1997;71:31-4.

31. Ismail SI, Emery SJ. The prevalence of silent postpartum retention of 
urine in a heterogeneous cohort. J Obstet Gynaecol 2008;28:504-7.

32. Wohlrab KJ, Erekson EA, Korbly NB, Drimbarean CD, Rardin CR, 
Sung VW. The association between regional anesthesia and acute 
postoperative urinary retention in women undergoing outpatient 
midurethral sling procedures. Am J Obstet Gynecol 2009;200:571.e1-5.

33. Gallo S, DuRand J, Pshon N. A study of naloxone effect on urinary 
retention in the patient receiving morphine patient-controlled 
analgesia. Orthop Nurs 2008;27:111-5.

34. Leng WW, Davies BJ, Tarin T, Sweeney DD, Chancellor MB. Delayed 
treatment of bladder outlet obstruction after sling surgery: Association 
with irreversible bladder dysfunction. J Urol 2004;172:1379-81.

35. Hong B, Park S, Kim HS, Choo MS. Factors predictive of urinary 
retention after a tension-free vaginal tape procedure for female stress 
urinary incontinence. J Urol 2003;170:852-6.

36. Segal J, Steele A, Vassallo B, Kleeman S, Silva AW, Pauls R, et al. 
Various surgical approaches to treat voiding dysfunction following 
anti-incontinence surgery. Int Urogynecol J Pelvic Floor Dysfunct 
2006;17:372-7.

37. Takacs P, Candiotti K, Medina CA. Effect of suture type on postoperative 
urinary retention following Burch colposuspension. Int J Gynaecol 
Obstet 2008;100:193-4.

38. Zimmern PE, Hadley HR, Leach GE, Raz S. Female urethral obstruction 
after Marshall-Marchetti-Krantz operation. J Urol 1987;138:517-20.

39. Bernier PA, Zimmern PE. Bone anchor removal after bladder neck 
suspension. Br J Urol 1998;82:302-3.

40. Jones R, Abrams P, Hilton P, Ward K, Drake M. Risk of tape-related 
complications after TVT is at least 4%. Neurourol Urodyn 2010;29:40-1.

41. Greenwell TJ, Venn SN, Mundy AR. Augmentation cystoplasty. BJU Int 
2001;88:511-25.

42. Kumar SP, Abrams PH. Detrusor myectomy: long-term results with a 
minimum follow-up of 2 years. BJU Int 2005;96:341-4.

43. Drake MJ. The current standing of intramural injection of botulinum 
neurotoxin in managing the overactive bladder. BJU Int 2008;102:1.

44. Shaban AM, Drake MJ. Botulinum toxin treatment for overactive 
bladder: risk of urinary retention. Curr Urol Rep 2008;9:445-51.

45. Fowler CJ, Kirby RS. Abnormal electromyographic activity (decelerating 
burst and complex repetitive discharges) in the striated muscle of the 
urethral sphincter in 5 women with persisting urinary retention. Br J 
Urol 1985;57:67-70.

46. 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;101:192-6.

How to cite this article: Mevcha A, Drake MJ. Etiology and management of 
urinary retention in women. Indian J Urol 2010;26:230-5.

Source of Support: Nil, Confl ict of Interest: None declared.

Mevcha and Drake: Female urinary retention


