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Objective. To discuss the practical value of the cough test during the tension-free vaginal tape (TVT) procedure.Methods. In the first
group, 41 patients of female stress incontinence received TVT operations which were performed according to the Ulmsten’s method
strictly, only that the stress of tape was adjusted in light of the cough test. In the second group, 44 patients of female stress inconti-
nence received TVT operations in which the tape was put under the urethral tract without stress, not adjusted by cough test.Results.
The cure rate was 38/41 (92.6%) in the cough test group and 41/44 (93.1%) in the noncough test group; detrusor pressure-uroflow
study indicated that there were 11 cases in the obstruction zone in the cough test group while only 3 cases were in the obstruction
zone in the noncough test group; 4 cases of urinary retention and 5 cases of voiding dysfunction were found in the cough test group,
while difficulties of urination were not found in the non-cough test group. Conclusion. Adjusting the tape stress in accordance with
the cough test during the TVT can increase the opportunity of urinary retention or difficulty of urination after operation. So there
is no benefit of the cough test during tension-free vaginal tape procedure in preventing post-operative urinary retention.

1. Introduction

DeLancey [1] proposed a theory to explain the mechanistic
basis of female stress incontinence in 1994. In his view, the
increase in the abdominal pressure during cough in healthy
females led to elevated urethral closure pressure and pre-
vented leakage from the urethra. Compression of urethra on
its underlying hammock-like supportive tissues was themain
reason for the increase of urethral closure pressure; therefore,
focus should be placed upon reconstruction of the support-
ive tissues under the urethra in the treatment of female stress
urinary incontinence. On the basis of this theory, Ulmsten
et al. [2] firstly designed and reported a method of using
tension-free vaginal tape (TVT) procedure for the treat-
ment of female stress urinary incontinence. Because of its
minimal injury, short hospital stay, and high cure rate, this
procedure has been widely adopted. According to the latest
statistics, approximately 68% of female patients with stress
incontinence were treated by this operation [3].

Urinary retention and dysuria are the most common
complications after TVT. The rate of voiding dysfunction
following the TVT procedure has been reported to be
between 4% and 10%, and that is between 2% and 43% for uri-
nary retention. Tape adjustment during TVT procedure may
influence the rate of urinary retention and the postoperative
urinary retention is often related to the amount of tension
placed on the sling [4–6]. Less tension without leaving the
patient incontinence would be most desirable. To reach
the balance of minimizing retention rate while optimizing
continence, Ulmsten recommended the use of a cough test
intraoperatively. However, it has been difficult to quantify the
cough test and to use the results to predict the effect on the
continence. Takacs and Medina [7] established a criterion
whether each cough would produce a spurt of urine or not to
quantify the cough test. Nevertheless, it is hard to quantify the
amount of urine, and consequently it has a poor reproducibil-
ity in the clinical practice. Even so, Murphy et al. [8] demon-
strated that the use of the cough test is associated with greater
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Table 1: Patient demographics and preoperative urodynamic parameters.

Cough test group Noncough test group (control) 𝑃 value
Mean age (years) 62.24 ± 11.5 63.31 ± 10.36 𝑃 = 0.622

Postmenopause 32 (78.05) 39 (88.64)
Concurrent chronic illness 21 (51.22) 27 (61.36)
Previous hysterectomy 2 (4.88) 4 (9.09)
Qmax (mL/s) 26 ± 10.02 27 ± 9.12 𝑃 = 0.206

MUCP (cm H2O) 58.43 ± 9.03 57.89 ± 7.54 𝑃 = 0.451

ALPP (cm H2O) 61.25 ± 11.27 62.01 ± 10.84 𝑃 = 0.091

improvements in stress incontinence. However, Low et al. [9]
compared a group of women undergoing a TVT procedure
who had a cough test intraoperatively with a group who did
not have a cough test and demonstrated no difference in con-
tinence postoperatively between these two groups.Theyques-
tioned the necessity of an intraoperative cough test. In the
present study, we also compared one group of women under-
going a TVT procedure with a cough test intra-operatively to
the other group who did not have a cough test. We, too, failed
to see the benefit of the intra-operative cough test in reducing
the rate of post-operative urinary retention and dysuria.

2. Material and Methods

In a retrospective analysis, from January 2001 to January
2008, 125 women diagnosed with genuine stress incontinence
underwent TVT procedure. Patients with urinary tract infec-
tion, bladder and vaginal prolapse, urge incontinence, detru-
sor instability, low detrusor contractility, previous surgery
for SUI, or a maximum flow rate less than 15mL/s were
excluded from this study. In order to exclude the surgeons
learning curves impact, the first 20 cases of each group
were not included in this analysis. All patients underwent
history and physical examination, urine dipstick and culture,
and preoperative urodynamic examination, including ure-
thral pressure profilometry, urethrocystometry, uroflometry,
and abdominal leak point pressure determination. Patient
characteristics, preoperative clinical and urodynamic data are
summarized in Table 1. All surgeries were performed under
spinal anesthesia. The operation was carried out according
to the method described in detail by Ulmsten et al. [2].
Sling tension was intraoperatively adjusted according to the
results of the cough test in 41 cases. In particular, following
placement of the sling under the urethra, 250mL of normal
saline was infused into the bladder, and then the patient
was asked to cough vigorously. When leakage occurred, the
sling was tightened gradually until obtaining 2-3 episodes
of leakage. In another 44 cases, the tape was tightened so
that a pair of scissors could be easily admitted between the
tape and the midurethra.The catheter was removed 48 hours
postoperatively. Follow-up evaluation was carried out at 12
months after operation. Our criterion of a cure was that a
patient remained completely dry during the cough test. If
she experienced any leakage, the patient was classified as
a failure. All patients underwent urodynamic examination.
Based on the results of detrusor pressure-uroflow study, we
determined whether there was bladder outlet obstruction.

Table 2: Outcome of TVT in cough and noncough groups.

Cough test group Noncough test
group (control)

(𝑛 = 41) (𝑛 = 44)
Cure 38 (92.6%) 41 (93.1%)
Failure 3 (7.4%) 3 (7.4%)
Urinary retention 4 (9.8%) 0
𝑃 > 0.25.

According to the nomogram of Blaivas, we classified any pair
of values of free Qmax (maximal flow) and pdet.max (maxi-
mal detrusor pressure during uroflometry) into unobstructed
zone or obstructed zone (mildly, moderately, and severely).
Urinary retention was defined as (1) need for prolonged
catheterization or intermittent self-catheterization (2) need
for urethral dilation postoperatively. Voiding dysfunctionwas
defined as maximal flow rate (Qmax) of <15mL/s.

Comparisons between the cough test group and non-
cough test group were performed with parametric analysis.
The independent student’s 𝑡-test was used to compare dis-
tributed variables; categorical data were analyzed by the 𝜒2
test, a 𝑃 < 0.01 was considered statistically significant. Ana-
lyses were performed using a statistical software (SPSS 13.0,
SPSS, Chicago, IL, USA).

3. Result

Patients’ age, menopause status, concurrent chronic illness,
previous hysterectomy, and preoperative urodynamic param-
eters (Qmax, MUCP, and ALPP) were comparable between
the cough test group and the noncough test group as pre-
sented in Table 1.The efficacy of the procedure was also com-
parable for both groups. The cure rate was 38/41 (92.6%) in
the cough test group and 41/44 (93.1%) in the noncough test
group (Table 2). With respect to the bladder outlet obstruc-
tion, urinary retention occurred in 4 cases after removal of
the urethral catheter in the cough test group, and none in
the noncough test group (Table 2). There was a difference
between the two groups for postoperative urodynamic para-
meters concerning bladder outlet obstruction (Table 3).
Detrusor pressure-uroflow study indicated that there were 11
cases in the obstruction zone in the cough test group with
only 3 cases in the obstruction zone in the noncough test
group (𝑃 < 0.01). MUCP of the cough test group was higher
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Table 3: Postoperative urodynamic parameters.

Cough test group
(𝑛 = 41)

Noncough test group (control)
(𝑛 = 44) 𝑃 value

Qmax (mL/s) 27 ± 11.63 26 ± 10.51 NS
Voiding dysfunction 5 (12.2%) 1 (2.3%) <0.01
Detrusor pressure-uroflow study

No obstruction zone 30 (73.2%) 41 (93.2%)
Obstruction zone 11 (26.8%) 3 (6.8%) <0.01
MUCP (cm H2O) 60.33 ± 9.21 58.62 ± 7.83 NS

than the noncough test grouppostoperatively (60.33+9.21 cm
H
2
O versus 58.62 + 7.83 cm H

2
O). However, there is no

statistical significance between the two groups (𝑃 > 0.01).

4. Discussion

The Cough test has been an advocate in determining the
correct tension of the tape although it has been very difficult
to judge the differences in cough efforts between patients.
Murphy et al. [8] demonstrated that the use of the cough
test is associated with greater improvements in stress inconti-
nence. Lavy et al. [10] compared a group of women undergo-
ing a TVT procedure who had a cough test intraoperatively
with a groupwho did not have a cough test and demonstrated
no difference in cure rate between these two groups. In
the study reported by Adamiak et al. [8, 11] patients in the
intravenous anesthesia group did not use the cough test
and patients in the epidural anesthesia group underwent the
cough test during TVT procedure. Again, no significant dif-
ference in efficacy was noted between the two groups. Our
results from 12 months of postoperative followup revealed
that the cure rates achieved were 92.6% and 93.1% in the
cough test group and the noncough test group, respectively.
This finding indicates that the use of an intraoperative cough
test did not generate an observable effect on continence in
patients who received TVT procedure.

The same as with other SUI procedures, urinary retention
and voiding dysfunction are themost common complications
after TVT. Advanced age, concurrent with other gynecologi-
cal procedures, preoperative low urine flow rate, and reduced
bladder contractility are the main risk factors for postoper-
ative urinary retention [12, 13]. In addition to preoperative
risk factors, voiding disorder after TVT largely results from
excessive tension of the sling placed intraoperatively. Among
the 41 cases in which the cough test was used to adjust sling
tension, there were 4 cases of urinary retention and 5 cases
of voiding dysfunction after removal of the urethral catheter.
In the detrusor pressure-uroflow study, there were 11 cases
in the obstruction zone. In contrast, no urinary distention
occurred in the noncough test group, and only 3 cases were
in the obstruction zone demonstrated by the detrusor pres-
sure-uroflow study. Regarding theMUCP, studies have found
controversial results. Koelle et al. [14] observed a decrease
in the MUCP without statistical significance. Wang [15]
observed significantly lower values in the MUCP. In the pre-
sent study, the cough test group had higher MUCP than

the noncough test group postoperatively. But there is no
statistical significance. Therefore we concluded that the use
of the cough test during the TVT procedure has no benefit in
improving the efficacy; on the contrary, the use of the cough
test tended to cause excessive sling tension and elevated ure-
thral resistance, thereby may be increasing the incidences of
urinary retention and voiding dysfunction.

Conflict of Interests

The authors have no conflict of interests.

References

[1] J. O. L. DeLancey, “Structural support of the urethra as it
relates to stress urinary incontinence: the hammock hypothe-
sis,”American Journal of Obstetrics and Gynecology, vol. 170, no.
6, pp. 1713–1723, 1994.

[2] U. Ulmsten, L. Henriksson, P. Johnson, and G. Varhos, “An
ambulatory surgical procedure under local anesthesia for treat-
ment of female urinary incontinence,” InternationalUrogynecol-
ogy Journal and Pelvic Floor Dysfunction, vol. 7, no. 2, pp. 81–85,
1996.

[3] S. Jha, A. S. Arunkalaivanan, and J. Davis, “Surgical manage-
ment of stress urinary incontinence: a questionnaire based sur-
vey,” European Urology, vol. 47, no. 5, pp. 648–652, 2005.

[4] N. Kuuva and C. G. Nilsson, “A nationwide analysis of com-
plications associated with the tension-free vaginal tape (TVT)
procedure,” Acta Obstetricia et Gynecologica Scandinavica, vol.
81, no. 1, pp. 72–77, 2002.

[5] C. Klutke, S. Siegel, B. Carlin, E. Paszkiewicz, A. Kirkemo, and
J. Klutke, “Urinary retention after tension-free vaginal tape pro-
cedure: incidence and treatment,” Urology, vol. 58, no. 5, pp.
697–701, 2001.

[6] L. M. Partoll, “Efficacy of tension-free vaginal tape with other
pelvic reconstructive surgery,” American Journal of Obstetrics
and Gynecology, vol. 186, no. 6, pp. 1292–1295, 2002.

[7] P. Takacs and C. A. Medina, “Tension-free vaginal tape: poor
intraoperative cough test as a predictor of postoperative urinary
retention,” International Urogynecology Journal and Pelvic Floor
Dysfunction, vol. 18, no. 12, pp. 1445–1447, 2007.

[8] M. Murphy, P. J. Culligan, C. M. Arce, C. A. Graham, L. Black-
well, and M. H. Heit, “Is the cough-stress test necessary when
placing the tension-free vaginal tape?” Obstetrics and Gyne-
cology, vol. 105, no. 2, pp. 319–324, 2005.

[9] S. J. Low, K. M. Smith, and E. M. Holt, “Tension free vaginal
tape: is the intra-operative cough test necessary?” International



4 Advances in Urology

Urogynecology Journal and Pelvic Floor Dysfunction, vol. 15, no.
5, pp. 328–330, 2004.

[10] Y. Lavy, A. Lev-Sagie, Y. Hamani, A. Hurwits, and A. Adoni,
“Cough stress test during the tension-free vaginal tape proce-
dure: is it necessary?” in Proceedings of the 32nd AnnualMeeting
of the International Continence Society, ICS Office Publications,
Heidelberg, German, 2002.

[11] A. Adamiak, P. Milart, P. Skorupski et al., “The efficacy and
safety of the tension-free vaginal tape procedure do not depend
on themethod of analgesia,” EuropeanUrology, vol. 42, no. 1, pp.
29–33, 2002.

[12] B. Hong, S. Park, H. S. Kim, andM. S. Choo, “Factors predictive
of urinary retention after a tension-free vaginal tape procedure
for female stress urinary incontinence,” Journal of Urology, vol.
170, no. 3, pp. 852–856, 2003.

[13] A. Salin, S. Conquy, C. Elie et al., “Identification of risk factors
for voiding dysfunction following TVT placement,” European
Urology, vol. 51, no. 3, pp. 782–787, 2007.

[14] D. Koelle, J.Windisch, D. Doerfler, C.Marth, and S. Kropshofer,
“Effect of tension-free vaginal tape operation on urethral
closure function,” Urology, vol. 67, no. 3, pp. 524–528, 2006.

[15] A. C. Wang, “An assessment of the early surgical outcome and
urodynamic effects of the tension-free vaginal tape (TVT),”
International Urogynecology Journal and Pelvic Floor Dysfunc-
tion, vol. 11, no. 5, pp. 282–284, 2000.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


