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Summary
De novo urgency can be defined as the appearance of urge urinary incontinence after an anti-incontinence surgery 

that persists after six months. This term can only be used when the patient did not have any urgency preoperative 
symptoms. The incidence of de novo urgency varies between 3.1% and 25.9% and although its pathophysiology is 
unclear, it is suggested that an obstruction (absolute or relative) is caused during the procedure that induces a reaction 
in the detrussor muscle. The evaluation of de novo urgency includes a thorough anamnesis, physical examination, 
residual urine evaluation, urinalysis, and urodynamic testing. When there is evidence of a bladder outlet obstruction, 
its treatment is urethrolysis or urethral dilatation. For patients without obstruction, a more conservative approach 
including pelvic floor exercises and antimuscarinics is recommended. A meticulous surgical technique is the key to try 
preventing this pathology. As excellent practise for incontinence techniques cannot prevent all cases must continue 
deepen their study of anatomical and functional factors.
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Introduction
Pelvic floor muscle training is the first therapy option for stress 

incontinence with as close as to 50% efficacy [1]. In case of failure 
or when this therapy is not possible due to concomitant presence of 
Prolapse or limitations of the patient (physical or mental) the next step 
is, nowadays, anti-incontinence surgery such as tension-free vaginal 
tape [2-4]. Since the introduction of this technique in 1995, it has 
won popularity and is at present one of the most used methods for 
the treatment of stress incontinence in developed countries [5]. The 
reported success rates for this procedure are high, results reported at 
seventeen year’s follow up indicate a 90% objective cure, however we 
will focus on one of its mid-long term complications: de novo urgency 
with or without incontinence [6-8].

Post-surgical follow up have reported that the incidence of the 
novo urgency varies between 3.1% and 25.9% [9-13]. Despite a lack 
of a generally agreed definition, according to the series it is clear 
that a prerequisite is that the patient had no urgency symptoms 
preoperatively. The term of the novo urgency implies the postoperative 
development of urge urinary incontinence (defined as the involuntary 
leakage from the urethra synchronous with the sensation of a sudden, 
compelling desire to void that is difficult to defer) and its persistence 
after six months [14,15]. 

Pathophysiology
The etiology and mechanisms for the development of de novo 

urgency are unclear. However it is suggested that, as it is related to 
a surgical urethral sphincter support, a bladder outlet obstruction 
(absolute or relative) causes changes in the voiding function which are 
responsible of the onset of the symptoms [16]. Generally, it has been 
shown that women with bladder outlet obstruction present a higher 
grade of detrussor over activity than women without it. Furthermore, 
both Pope and Cardozo research studies have demonstrated that anti-
incontinence surgery results in an increased urethral resistance during 
micturition [17-20]. Because detrussor pressure generated during 
voiding is largely dependent on outflow resistance, one would expect 
that an increase in urethral resistance should be met by an increase 
in detrussor pressure. By 12 months post surgery, mean void pressure 
in these women increased from 26 ± 8 cm H2O to 57 ± 11 cm H2O, 
average flow rates diminished and urethral resistance increased [17]. 
From these results it was concluded that the establishment of some 
degree of urethral obstruction (with or without overactive bladder 

symptoms) is inevitable in the process of restoring continence [19]. 
Moreover, there was no change in urethral resistance in those patients 
whose surgery failed [18]. Bombier et al. performed a postoperative 
bladder neck position and urethral compression evaluation using 
magnetic resonance that demonstrated bladder neck elevation and 
urethral compression to be associated with detrussor over activity [16]. 
Bump et al. described the key to successful anti-incontinence surgery as 
the establishment of optimal dynamic obstruction [20].

Although bladder outlet obstruction has commonly been used as 
one explanation for the novo urgency; in some patients no evidence 
obstruction has been detected. Therefore, it is logical to postulate 
alternative mechanisms for the development of this symptomatology. 
Falconer et al. performed a two year follow-up of Tension-free Vaginal 
Tape (TVT) and observed an increase of paraurethral connective tissue 
metabolism which was more pronounced in postmenopausal women 
[21,22]. 

Other authors suggest that damage on the autonomic innervation 
may be the onset of the syndrome. In vitro studies of detrussor 
smooth muscle from patients and animal models with detrussor over 
activity have revealed changes in physiologic properties consistent 
with denervation and supersensivity [23]. Moreover, it has been 
found that postoperative dysfunctional voiding may occur due to 
altered innervations patterns to the pelvic floor [24]. Additionally, the 
incidence of postoperative the novo urgency is similar in current sling 
procedures and in classical abdominal operations [16,25,26]. Indeed, it 
has been suggested that detrussor over activity may have been caused 
by the damage inflicted on the autonomic innervation of the bladder by 
surgical dissection [9]. Therefore, a history of caesarean section could 
be considered as a risk factor for developing de novo urgency and 
undergoing a hysterectomy could worsen its symptoms [27]. 

Nevertheless, the majority of anti-incontinence procedures such as 
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TVT, are not at all related to dissection, most patients do not show 
evidence of obstruction nor have they undergone any gynaecological 
surgery, hence the logical hypothesis that there are important unknown 
etiological factors for de novo urgency and its multifactorial etiology 
[8]. 

Symptoms
De novo urgency is the onset of urgency with or without leakage of 

urine after surgery that persists after six months. Irritative symptoms 
after surgery may be due to bladder adaptation to new urethral pressures 
and should not be diagnosed as de novo urgency. It is the symptoms 
persistence what defines this condition and even more important is 
how it diminishes the patient quality of life on the long-term.

One can understand that even after successful results curing stress 
incontinence a patient will be disappointment when one incontinence 
type transforms into the other. In general, the immediate and irresistible 
drive to micturate, nocturnal enuresis and pain make urgency a more 
bothersome condition than stress incontinence. The anamnesis should 
focus on these symptoms as well as symptoms that could suggest urine 
retention. The use of a disease-specific questionnaire such as ICIQ-
SF, as well as a 3-day voiding diary will be helpful. Also, it is essential 
to know accurately the type of anti-incontinence procedure that the 
patient underwent [9].

Physical Examination
A directed urogynecological and neurologic examination needs 

to be performed. Anterior vaginal wall is carefully examined with the 
help of a vaginal speculum paying close attention to the appearance of 
urethra and bladder neck. Scarification is also examined as it can give 
us information on an over tensioned tape whether because it is folded 
or too-tightly positioned. If that is unclear, urethra evaluation with 
a hyssop and Qtiptest can be useful. The presence of prolapse is also 
examined as it is suggested that there is an association between prolapse 
and urgency [28,29]. Then both vaginal and rectal digital exam must be 
performed and bulbocavernous reflex and perineal sensation assessed. 
Also, given the importance of differential diagnosis between urgency 
and urine retention any signs of said condition should be detected and 
an evaluation of post void residue performed either by catheterism or 
by perineal ultrasound. 

Clinical Exams
Sediment - urine culture

The initial evaluation of any patient presenting urgency should 
include urine analysis to rule out occult infection or inflammatory 
condition. Thus, it would be appropriate to perform a dipstick 
urinalyisis with microscopy seeking for leucocytes and bacteria and 
also obtain a urine culture.

Ultrasound

There are three ultrasonographic parameters that can be helpful in 
the differential diagnosis of de novo urgency: residual urine assessment, 
sling location and bladder wall thickness.

Is possible to determine if urgency symptoms are caused by chronic 
urine retention both performing a catheterism as well as an abdominal 
or vaginal ultrasound. Haylen et al. reported that the bladder volume 
can be calculated by the formula Volume = 5.9 × (height × depth) - 14.6 
ml (95% confidence limits = ± 37 ml) [30]. Although there are other 
methods of measuring urine volume, this formula is currently the most 
used [31,32]. 

Ultrasonographic detection of the sling generally allows the 
assessment of its location. Indeed, several studies have reported data 
about specific distances to determine sling position [33-35]. It is logical 
that this information could be useful as a means of understanding 
the mechanism of postoperative bladder dysfunction. For instance, 
tapes can be located in the bladder or urethral lumen, or even when 
well located they can be too tightly pulled. Dietz et al. suggest that 
although position and mobility of the TVT vary markedly, variations in 
placement seem to have relatively little effect on symptoms. They only 
found association in case of over tensioned sling during valsalva and 
overactive bladder, urgency, increased frequency and bladder voiding 
dysfunctions [35,36]. 

The third sonographic parameter for the evaluation of this condition 
is bladder wall thickness evaluation. According to Latthe’s last review 
(2010) [37], bladder wall thickness greater than 5 mm is useful in the 
diagnosis of overactive detrussor with a sensitivity between 40% and 
84% and specificity between 78-89%. More recent studies have found 
a correlation between bladder wall thickness and urgency both clinical 
and urodynamic [38]. This evaluation can be logically suitable in cases 
of de novo urgency. Other exams such as magnetic resonance offer 
detailed pelvic anatomy iconography however the visualization of the 
sling is more difficult with this technique [39,40].

Urodynamics

Urodynamic testing is an essential component of any evaluation 
of voiding dysfunction, and especially after anti-incontinence surgery. 
Given that obstruction may occur in the presence of normal emptying, 
a low post void residual in an initial evaluation should not falsely 
reassure the physician of the absence of obstruction. In cases of a 
certain and indubitable history of normal voiding before surgery and an 
unequivocal temporal relationship between surgery and the appearance 
of post void residual, urethrolysis can be performed immediately 
without the need of urodynamic testing however, most cases of bladder 
voiding dysfunction require it. A filling cystometrogram is an essential 
part of the urodynamic evaluation because patients with de novo 
urgency suffer from sensory urgency or detrussor overactivity alone or 
in combination. To determine the presence of detrussor overactivity 
one should carefully look for unstable detrussor contractions of any 
amplitude during the course of filling and attempt to obtain valsalva 
induced instability. As for sensory urgency, it is characterized by 
a reduction in cystometric capacity without a compliance loss or 
instability. Also, a filling curve for low bladder compliance may 
be observed which could indicate an increase of the bladder tone 
due to occult motor instability without uninhibited contractions of 
significant amplitude. Al Ghazo et al. studied the correlation between 
urgency symptoms and urodynamics findings in overactive bladder 
and concluded that 61.3% of patients who suffered urgency without 
leaking and 69.8% of patients with urge urinary incontinence presented 
overactive bladder in urodynamic evaluation. In addition, they found 
an association between the combination of nocturia and incontinence 
with overactive bladder [41].

Cystoscopy

Cystoscopy is performed to rule out the presence of a foreign body 
into the bladder and it also allows the inspection of the bladder looking 
for any inflammatory changes indicative of chronic cystitis or occult 
neoplasm. 

Treatment
Treatment for the novo urge syndrome depends on the overall 
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symptoms of the patient combined with the most likely etiologic 
diagnosis objectively determined. Therefore, in the first place it should 
be decided whether the patient benefits from conservative treatment or 
if there is a bladder outlet obstruction that requires urethrolysis. 

Medical treatment
If the evaluation shows absence of obstruction one should 

start with conservative approach consisting of behavioural therapy 
combined with pharmacotherapy. It is generally recommended to start 
with a timed voiding schedule programme combined with limitations 
of excessive fluids and potential bladder irritants or diuretics such 
as caffeine or alcohol intake. Antimuscarinic therapy or adrenergic 
receptor beta 3 agonist therapy should be prescribed when there is 
urodynamic evidence of overactive bladder even in the presence of 
mild urine retention without significant post void residual. In case of 
failure or intolerance of antimuscarinic therapy one should proceed 
with current alternative therapies for urge urinary incontinence such 
as sacral or tibial neuromodulation or also the injection of botulinic 
toxin. These patients will indeed need a close follow-up to detect the 
development of occult urinary retention. In general, patients with 
urinary retention will eventually fail conservative therapy. 

Urethrolysis
Urethrolysis is the elective procedure for patients with symptomatic 

de novo urgency and evidence of obstruction. In these patients 
one should proceed with the loosening of the sling or with urethral 
dilatation. For patients with mild symptoms and minimal obstruction, 
urethrolysis will be performed after failure of conservative treatment 
with cure rates ranging between 65% and 92% although between 
19% and 50% of these patients may develop recurrent stress urinary 
incontinence [9].

Prevention
A meticulous surgical technique is the key to preventing obstruction. 

Urethral obstruction may occur if the sling is located too close to the 
urethra, or if it folds or buckle. In case of doubt, sonographic evaluation 
may be helpful in the early assessment (even intraoperatively) of sling 
location. Alternatively, in cases where a prolonged postoperative 
catheterism is needed one should determine the location of the tape 
and proceed to its immediate loosening if it is pulled too tightly. 

The mechanism of action of tension-free vaginal tape procedure 
can be explained by a biomechanical model. Given that the biological 
reaction of the tape unpredictable, the only factor that can be controlled 
is the tension of the tape. 

Conclusions
The increasing use of tension-free tapes for the treatment of 

incontinence entails an increase of de novo urgency. Understanding the 
pathophysiological changes that occur in the vesicourethral function 
due to this procedure is of the utmost importance to reach an accurate 
diagnosis and for the appropriate management of de novo symptoms. 

References
1. Bo K, Talseth T, Holme I (1999) Single blind, randomized controlled trial of 

pelvic floor exercises,electrical stimulation, vaginal cones and no treatment in 
management of genuine stress incontinence in women. BMJ 318: 487. 

2. Ulmsten U, Henriksson L, Johnson P, Varhos G (1996) An ambulatory surgical 
procedure under local anesthesia for treatment of female urinary incontinence. 
Int Urogynecol J Pelvic Floor Dysfunct 7: 81-85.

3. de Leval J (2003) Novel surgical technique for the treatment of female stress 
urinary incontinence: transobturator vaginal tape inside-out. Eur Urol 44: 724-
730.

4. Zullo MA, Plotti F, Calcagno M, Marullo E, Palaia I, et al. (2001) One-year 
follow-up of tension-free vaginal tape (TVT) and trans-obturator suburethral 
tape from inside to outside (TVT-O) for surgical treatment of female stress 
urinary incontinence: a prospective randomized trial. Eur Urol 51: 1376-1382. 

5. Abouassaly R, Steinberg JR, Lemieux M, Marois C, Gilchrist LI, et al. (2004) 
Complications of tension-free vaginal tape surgery: a multi-institutional review. 
BJU Int 94: 110-113.

6. Serati M, Bauer R, Cornu JN, Cattoni E, Braga A, et al. (2013) TVT-O for the 
treatment of pure urodynamic stress incontinence: efficacy, adverse effects, 
and prognostic factors at 5-year follow-up. Eur Urol 63: 872-878.

7. Nilsson CG, Palva K, Aarnio R, Morcos E, Falconer C (2013) Seventeen years’ 
follow-up of the tension-free vaginal tape procedure for female stress urinary 
incontinence. Int Urogynecol J 24: 1265-1269.

8. Holmgren C, Nilsson S, Lanner L, Hellberg D (2007) Frequency of de novo 
urgency in 463 women who had undergone the tension-free vaginal tape (TVT) 
procedure for genuine stress urinary incontinence--a long-term follow-up. Eur J 
Obstet Gynecol Reprod Biol 132: 121-125.

9. Kershen RT, Appell RA (2002) De novo urge syndrome and detrusor instability 
after anti-incontinence surgery: current concepts, evaluation, and treatment. 
Curr Urol Rep 3: 345-353.

10. Collinet P, Ciofu C, Costa P, Cosson M, Deval B, et al. (2008) The safety of the 
inside-out transobturator approach for transvaginal tape (TVT-O) treatment in 
stress urinary incontinence: French registry data on 984 women. Int Urogynecol 
J Pelvic Floor Dysfunct 19: 711-715.

11. Celebi I, Güngördük K, Ark C, Akyol A (2009) Results of the tension-free 
vaginal tape procedure for treatment of female stress urinary incontinence: a 
5-year follow-up study. Arch Gynecol Obstet 279: 463-467.

12. Lee KS, Choo MS, Doo CY, Han DH, Lee YS, et al. (2008) The long term 
(5-years) objective TVT success rate does not depend on predictive factors at 
multivariate analysis a multicentre retrospective study. Eur Urol 53: 176-183. 

13. Giberti C, Gallo F, Cortese P, Schenone M (2007) Transobturator tape for 
treatment of female stress urinary incontinence: objective and subjective 
results after a mean follow-up of two years. Urology 69: 703-707.

14. Bates P, Bradley WE, Glen E, Griffiths D, Melchior H, et al. (1979) The 
standardization of terminology of lower urinary tract function. J Urol 121: 551-
554.

15. Haylen BT, de Ridder D, Freeman RM, Swift SE, Berghmans B, et al. (2010) 
An International Urogynecological Association (IUGA)/International Continence 
Society (ICS) Joint Report on the Terminology for Female Pelvic Floor 
Dysfunction. Neurourol Urodynam 21: 5-26. 

16. Bombier L, Freeman RM, Perkins EP, Williams MP, Shaw SR (2002) Why 
do women have voiding dysfunction and de novo detrusor instability after 
colposuspension? BJOG 109: 402-412.

17. Pope AJ, Shaw PJR, Coptcoat MJ, Worth PHL (1990) Changes in bladder 
function following a surgical alteration in ouflow resistance. Neurourol Urodyn 
9: 503-508. 

18. Klutke JJ, Klutke CG, Bergman J, Elia G (1999) Bladder neck suspension for 
stress urinary incontinence: how does it work? Neurourol Urodyn 18: 623-627.

19. Cardozo LD, Stanton SL, Williams JE (1979) Detrusor instability following 
surgery for genuine stress incontinence. Br J Urol 51: 204-207.

20. Bump RC, Hurt WG, Elser DM, Theofrastous JP, Addison WA, et al. (1999) 
Understanding lower urinary tract function in women soon after bladder neck 
surgery. Continence Program for Women Research Group. Neurourol Urodyn 
18: 629-637.

21. Falconer C, Ekman-Ordeberg G, Malmström A, Ulmsten U (1996) Clinical 
outcome and changes in connective tissue metabolism after intravaginal 
slingplasty in stress incontinent women. Int Urogynecol J Pelvic Floor Dysfunct 
7: 133-137.

22. Falconer C, Ekman-Ordeberg G, Ulmsten U, Westergren-Thorsson G, Barchan 
K, et al. (1996) Changes in paraurethral connective tissue at menopause are 
counteracted by estrogen. Maturitas 24: 197-204.

23. Mills IW, Greenland JE, McMurray G, McCoy R, Ho KM, et al. (2000) Studies 
of the pathophysiology of idiopathic detrusor instability: the physiological 
properties of the detrusor smooth muscle and its pattern of innervation. J Urol 
163: 646-651.

http://www.bmj.com/content/318/7182/487
http://www.bmj.com/content/318/7182/487
http://www.bmj.com/content/318/7182/487
http://www.ncbi.nlm.nih.gov/pubmed/8798092
http://www.ncbi.nlm.nih.gov/pubmed/8798092
http://www.ncbi.nlm.nih.gov/pubmed/8798092
http://www.ncbi.nlm.nih.gov/pubmed/14644127
http://www.ncbi.nlm.nih.gov/pubmed/14644127
http://www.ncbi.nlm.nih.gov/pubmed/14644127
http://www.ncbi.nlm.nih.gov/pubmed/17110021
http://www.ncbi.nlm.nih.gov/pubmed/17110021
http://www.ncbi.nlm.nih.gov/pubmed/17110021
http://www.ncbi.nlm.nih.gov/pubmed/17110021
http://www.ncbi.nlm.nih.gov/pubmed/15217442
http://www.ncbi.nlm.nih.gov/pubmed/15217442
http://www.ncbi.nlm.nih.gov/pubmed/15217442
http://www.ncbi.nlm.nih.gov/pubmed/23274106
http://www.ncbi.nlm.nih.gov/pubmed/23274106
http://www.ncbi.nlm.nih.gov/pubmed/23274106
http://www.ncbi.nlm.nih.gov/pubmed/23563892
http://www.ncbi.nlm.nih.gov/pubmed/23563892
http://www.ncbi.nlm.nih.gov/pubmed/23563892
http://www.ncbi.nlm.nih.gov/pubmed/16815624
http://www.ncbi.nlm.nih.gov/pubmed/16815624
http://www.ncbi.nlm.nih.gov/pubmed/16815624
http://www.ncbi.nlm.nih.gov/pubmed/16815624
http://www.ncbi.nlm.nih.gov/pubmed/12354341
http://www.ncbi.nlm.nih.gov/pubmed/12354341
http://www.ncbi.nlm.nih.gov/pubmed/12354341
http://www.ncbi.nlm.nih.gov/pubmed/18197353
http://www.ncbi.nlm.nih.gov/pubmed/18197353
http://www.ncbi.nlm.nih.gov/pubmed/18197353
http://www.ncbi.nlm.nih.gov/pubmed/18197353
http://www.ncbi.nlm.nih.gov/pubmed/18807054
http://www.ncbi.nlm.nih.gov/pubmed/18807054
http://www.ncbi.nlm.nih.gov/pubmed/18807054
http://www.ncbi.nlm.nih.gov/pubmed/17825478
http://www.ncbi.nlm.nih.gov/pubmed/17825478
http://www.ncbi.nlm.nih.gov/pubmed/17825478
http://www.ncbi.nlm.nih.gov/pubmed/17445655
http://www.ncbi.nlm.nih.gov/pubmed/17445655
http://www.ncbi.nlm.nih.gov/pubmed/17445655
http://www.ncbi.nlm.nih.gov/pubmed/571479
http://www.ncbi.nlm.nih.gov/pubmed/571479
http://www.ncbi.nlm.nih.gov/pubmed/571479
http://www.ncbi.nlm.nih.gov/pubmed/19937315
http://www.ncbi.nlm.nih.gov/pubmed/19937315
http://www.ncbi.nlm.nih.gov/pubmed/19937315
http://www.ncbi.nlm.nih.gov/pubmed/19937315
http://www.ncbi.nlm.nih.gov/pubmed/12013161
http://www.ncbi.nlm.nih.gov/pubmed/12013161
http://www.ncbi.nlm.nih.gov/pubmed/12013161
http://onlinelibrary.wiley.com/doi/10.1002/nau.1930090506/abstract
http://onlinelibrary.wiley.com/doi/10.1002/nau.1930090506/abstract
http://onlinelibrary.wiley.com/doi/10.1002/nau.1930090506/abstract
http://www.ncbi.nlm.nih.gov/pubmed/10529710
http://www.ncbi.nlm.nih.gov/pubmed/10529710
http://www.ncbi.nlm.nih.gov/pubmed/465987
http://www.ncbi.nlm.nih.gov/pubmed/465987
http://www.ncbi.nlm.nih.gov/pubmed/10529711
http://www.ncbi.nlm.nih.gov/pubmed/10529711
http://www.ncbi.nlm.nih.gov/pubmed/10529711
http://www.ncbi.nlm.nih.gov/pubmed/10529711
http://www.ncbi.nlm.nih.gov/pubmed/8913830
http://www.ncbi.nlm.nih.gov/pubmed/8913830
http://www.ncbi.nlm.nih.gov/pubmed/8913830
http://www.ncbi.nlm.nih.gov/pubmed/8913830
http://www.ncbi.nlm.nih.gov/pubmed/8844634
http://www.ncbi.nlm.nih.gov/pubmed/8844634
http://www.ncbi.nlm.nih.gov/pubmed/8844634
http://www.ncbi.nlm.nih.gov/pubmed/10647702
http://www.ncbi.nlm.nih.gov/pubmed/10647702
http://www.ncbi.nlm.nih.gov/pubmed/10647702
http://www.ncbi.nlm.nih.gov/pubmed/10647702


Citation: Lleberia J, Pubill J, Mestre M, Aguiló O, Serra L, et al. (2013) De Novo Urgency: A Review of the Literature. Gynecol Obstet 3: 166. 
doi:10.4172/2161-0932.1000166

Page 4 of 4

Volume 3 • Issue 4 • 1000166
Gynecol Obstet
ISSN: 2161-0932 Gynecology, an open access journal 

24. Artibani W (1997) Diagnosis and significance of idiopathic overactive bladder. 
Urology 50: 25-32.

25. Kinn AC (1995) Burch colposuspension for stress urinary incontinence. 5-year 
results in 153 women. Scand J Urol Nephrol 29: 449-455.

26. Langer R, Lipshitz Y, Halperin R, Pansky M, Bukovsky I, et al. (2001) Long-
Term (10-15 years) follow-up after Burch colposuspension for urinary stress 
incontinence. Int Urogynecol J Pelvic Floor Dysfunct 12: 323-326.

27. Neumann G, Olesen PG, Hansen V, Lauszus FF, Ljungstrøm B, et al. (2004) 
The short-term prevalence of de novo urinary symptoms after different modes 
of hysterectomy. Int Urogynecol J Pelvic Floor Dysfunct 15: 14-19.

28. Boer TA, Salvatore s, Cardozo L, Chapple C, Kelleher C, et al. (2010) Pelvic 
Organ Prolapse and Overactive Bladder. Neurourol Urodyn 29: 30-39. 

29. Lleberia J, Pubill J, Mestre M, Garcia E, Grimau M, et al. (2011) Surgical 
treatment of mixed urinary incontinence: effect of anterior colpoplasty. Int 
Urogynecol J 22: 1025-1030.

30. Haylen BT, Frazer MI, Sutherst JR, West CR (1989) Transvaginal ultrasound 
in the assessment of bladder volumes in women. Preliminary report. Br J Urol 
63: 149-151.

31. Beacock CJ, Roberts EE, Rees RW, Buck AC (1985) Ultrasound assessment 
of residual urine. A quantitative method. Br J Urol 57: 410-413.

32. Rageth JC, Langer K (1982) Ultrasonic assessment of residual urine volume. 
Urol Res 10: 57-60.

33. Chantarasorn V, Shek KL, Dietz HP (2011) Sonographic appearance of 

transobturator slings: implications for function and dysfunction. Int Urogynecol 
J 22: 493-498.

34. Long CY, Hsu CS, Lo TS, Liu CM, Chen YH, et al. (2008) Ultrasonographic 
assessment of tape location following tension-free vaginal tape and 
transobturator tape procedure. Acta Obstet Gynecol Scand 87: 116-121.

35. Dietz HP, Mouritsen L, Ellis G, Wilson PD (2004) How important is TVT 
location? Acta Obstet Gynecol Scand 83: 904-908.

36. Chene G, Cotte B, Tardieu AS, Savary D, Mansoor A (2008) Clinical and 
ultrasonographic correlations following three surgical anti-incontinence 
procedures (TOT, TVT and TVT-O). Int Urogynecol J Pelvic Floor Dysfunct 
19: 1125-1131.

37. Latthe PM, Champaneria R, Khan KS (2010) Systematic review of the accuracy 
of ultrasound as the method of measuring bladder wall thickness in the 
diagnosis of detrusor overactivity. Int Urogynecol J 21: 1019-1024.

38. Kuhn A, Genoud S, Robinson D, Herrmann G, Günthert A, et al. (2011) 
Sonographic transvaginal bladder wall thickness: does the measurement 
discriminate between urodynamic diagnoses? Neurourol Urodyn 30: 325-328.

39. Hubka P, Doumouchtsis SK, Berger MB, DeLancey JO (2012) Variation 
of distances from mid-urethra to the obturator foramen: an MRI study. Int 
Urogynecol J 23: 1075-1080.

40. Morris VC, Murray MP, Delancey JO, Ashton-Miller JA (2012) A comparison of 
the effect of age on levator ani and obturator internus muscle cross-sectional 
areas and volumes in nulliparous women. Neurourol Urodyn 31: 481-486.

41. Al-Ghazo MA, Ghalayini IF, Al-Azab R, Hani OB, Matani YS, et al. (2011) 
Urodynamic detrusor overactivity in patients with overactive bladder symptoms. 
Int Neurourol J 15: 48-54.

http://www.ncbi.nlm.nih.gov/pubmed/9426748
http://www.ncbi.nlm.nih.gov/pubmed/9426748
http://www.ncbi.nlm.nih.gov/pubmed/8719362
http://www.ncbi.nlm.nih.gov/pubmed/8719362
http://www.ncbi.nlm.nih.gov/pubmed/11715999
http://www.ncbi.nlm.nih.gov/pubmed/11715999
http://www.ncbi.nlm.nih.gov/pubmed/11715999
http://www.ncbi.nlm.nih.gov/pubmed/14752593
http://www.ncbi.nlm.nih.gov/pubmed/14752593
http://www.ncbi.nlm.nih.gov/pubmed/14752593
http://www.ncbi.nlm.nih.gov/pubmed/20025017
http://www.ncbi.nlm.nih.gov/pubmed/20025017
http://www.ncbi.nlm.nih.gov/pubmed/21234546
http://www.ncbi.nlm.nih.gov/pubmed/21234546
http://www.ncbi.nlm.nih.gov/pubmed/21234546
http://www.ncbi.nlm.nih.gov/pubmed/2649196
http://www.ncbi.nlm.nih.gov/pubmed/2649196
http://www.ncbi.nlm.nih.gov/pubmed/2649196
http://www.ncbi.nlm.nih.gov/pubmed/3896367
http://www.ncbi.nlm.nih.gov/pubmed/3896367
http://www.ncbi.nlm.nih.gov/pubmed/7112780
http://www.ncbi.nlm.nih.gov/pubmed/7112780
http://www.ncbi.nlm.nih.gov/pubmed/20967418
http://www.ncbi.nlm.nih.gov/pubmed/20967418
http://www.ncbi.nlm.nih.gov/pubmed/20967418
http://www.ncbi.nlm.nih.gov/pubmed/18158637
http://www.ncbi.nlm.nih.gov/pubmed/18158637
http://www.ncbi.nlm.nih.gov/pubmed/18158637
http://www.ncbi.nlm.nih.gov/pubmed/15453883
http://www.ncbi.nlm.nih.gov/pubmed/15453883
http://www.ncbi.nlm.nih.gov/pubmed/18373045
http://www.ncbi.nlm.nih.gov/pubmed/18373045
http://www.ncbi.nlm.nih.gov/pubmed/18373045
http://www.ncbi.nlm.nih.gov/pubmed/18373045
http://www.ncbi.nlm.nih.gov/pubmed/20424825
http://www.ncbi.nlm.nih.gov/pubmed/20424825
http://www.ncbi.nlm.nih.gov/pubmed/20424825
http://www.ncbi.nlm.nih.gov/pubmed/20949598
http://www.ncbi.nlm.nih.gov/pubmed/20949598
http://www.ncbi.nlm.nih.gov/pubmed/20949598
http://www.ncbi.nlm.nih.gov/pubmed/22543545
http://www.ncbi.nlm.nih.gov/pubmed/22543545
http://www.ncbi.nlm.nih.gov/pubmed/22543545
http://www.ncbi.nlm.nih.gov/pubmed/22378544
http://www.ncbi.nlm.nih.gov/pubmed/22378544
http://www.ncbi.nlm.nih.gov/pubmed/22378544
http://www.ncbi.nlm.nih.gov/pubmed/21468287
http://www.ncbi.nlm.nih.gov/pubmed/21468287
http://www.ncbi.nlm.nih.gov/pubmed/21468287

	Title
	Corresponding author
	Keywords
	Introduction
	Pathophysiology 
	Symptoms

	Physical Examination 
	Clinical Exams 
	Sediment - urine culture 
	Ultrasound 
	Urodynamics
	Cystoscopy

	Treatment 
	Medical treatment 
	Urethrolysis 

	Prevention
	Conclusions
	References

