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Urethrovesical ultrasonography as an effective method

for evaluating prognostic parameters in the surgical

management of stress urinary incontinence*
Ultrassonografia uretrovesical como método eficaz de avaliação dos parâmetros

prognósticos de tratamento cirúrgico da incontinência urinária de esforço

Frederico Teixeira Brandt1, Risomar Belarmino Almeida2, Arinaldo Vasconcelos de Alencar3,

Carla Daisy Costa Albuquerque3, Agostinho de Sousa Machado Junior4

OBJECTIVE: To compare sonographic parameters related to the urethrovesical junction and proximal urethra
in cured and not cured patients surgically treated with the Burch technique, for establishing a possible
correlation with prognostic factors. MATERIALS AND METHODS: Thirty female patients were selected and
divided into two groups: 15 patients considered as clinically cured and 15 not cured. The patients were
submitted to preoperative transvulvar ultrasonography, with the examination being repeated at the 30th and
180th postoperative days. RESULTS: At the preoperative examination, the proximal urethra displacement
was largest in the cured patients (15.87 ± 4.55 mm × 12.47 ± 3.52 mm – p < 0.05). At the postoperative
examination, with strain, the vertical distance of the urethrovesical junction and the proximal urethra were
largest in the cured patients (12.87 ± 5.80 mm × 5.13 ± 6.55 mm – p < 0.01; and 13.07 ± 6.44 mm
× 6.20 ± 6.14 mm – p < 0.01), and the vertical displacement of the urethrovesical junction and proximal
urethra was largest in the not cured patients (8.47 ± 3.98 mm × 5.13 ± 2.36 mm – p < 0.001; and 8.33
± 4.54 mm × 5.20 ± 2.90 mm – p < 0.05). CONCLUSION: Ultrasonography of the urethrovesical junction
and proximal urethra can be considered as an effective method for evaluating prognostic parameters in the
surgical management of women with stress urinary incontinence.
Keywords: Transvulvar ultrasonography; Perineal ultrasonography; Urethrovesical junction; Stress urinary

incontinence; Burch surgery.

OBJETIVO: Comparar parâmetros ultrassonográficos relacionados à junção uretrovesical e uretra proximal
em pacientes curadas e não curadas, tratadas cirurgicamente pela técnica de Burch, com a finalidade de
estabelecer se há correspondência com fatores prognósticos. MATERIAIS E MÉTODOS: Trinta pacientes foram
selecionadas e divididas em dois grupos: 15 consideradas clinicamente curadas e 15 consideradas não cura-
das. As pacientes foram submetidas a ultrassonografia transvulvar no pré-operatório e aos 30 e 180 dias do
pós-operatório. RESULTADOS: No pré-operatório, o deslocamento da uretra proximal foi maior nas pacien-
tes curadas (15,87 ± 4,55 mm × 12,47 ± 3,52 mm — p < 0,05). No pós-operatório, no esforço, a dis-
tância vertical da junção uretrovesical e a uretra proximal foram maiores nas pacientes curadas (12,87 ±
5,80 mm × 5,13 ± 6,55 mm — p < 0,01; e 13,07 ± 6,44 mm × 6,20 ± 6,14 mm — p < 0,01), e o
deslocamento vertical da junção uretrovesical e da uretra proximal foi maior nas pacientes não curadas
(8,47 ± 3,98 mm × 5,13 ± 2,36 mm — p < 0,001; e 8,33 ± 4,54 mm × 5,20 ± 2,90 mm — p < 0,05).
CONCLUSÃO: A ultrassonografia da junção uretrovesical e da uretra proximal pode ser considerada como
um método eficaz de avaliação dos parâmetros prognósticos do tratamento cirúrgico de mulheres com in-
continência urinária de esforço.
Unitermos: Ultrassonografia transvulvar; Ultrassonografia perineal; Junção uretrovesical; Incontinência urinária

de esforço; Cirurgia de Burch.
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INTRODUCTION

Stress urinary incontinence is highly rel-
evant not only as a disease, but principally
due to the social repercussions and the con-
sequences for the quality of patients’ life.
Because of the high prevalence of this con-
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dition, about 26 billion dollars are annually
spent in the United States of America, with
about 393.5 million being spent with diag-
nostic tests(1–3).

The assumed diagnosis of stress urinary
incontinence is eminently clinical. The
most disseminated complementary study
utilized for confirmation of the clinical
hypothesis is the urodynamic study of the
bladder and urethra that demonstrates the
urinary loss in the absence of detrusor
muscle contraction. However, the urody-
namic study can only indirectly demon-
strate the vertical mobility of the urethro-
vesical junction (UVJ) and proximal ure-
thra (PU). Differently, ultrasonography can
demonstrate a real image, with positioning
and mobility of the UVJ and PU(4–20).

Ultrasonography of the UVJ and PU has
increasingly been used in the preoperative
evaluation of patients with stress urinary in-
continence as well as in their postoperative
follow-up for defining topographic param-
eters regarding the UVJ and PU position-
ing according to the surgical technique uti-
lized(4–13,17–19). An original study demon-
strates that the UVJ and PU positioning
represents a good prognostic factor of the
success or failure of the surgical correction
of stress urinary incontinence(14).

The authors of the present study intend
to utilize transvulvar ultrasonography for
evaluating patients with stress urinary in-
continence, analyzing the positioning and
mobility of the UVJ and PU as a prognos-
tic factor of Burch surgery.

MATERIALS AND METHODS

The project was approved by the Com-
mittee for Ethics in Research of the Cen-
ter of Health Sciences of Universidade Fe-
deral de Pernambuco (UFPE). The present
study included 30 women submitted to
Burch surgery for stress urinary inconti-
nence in the period from January/2005 to
August/2007, who had attended the UFPE
Unit of Research in Urinary Incontinence
for postoperative evaluation. As regards the
major stress urinary incontinence related
complaint, 15 patients reported cure, and
15 returned with the same complaint that
had motivated the surgery.

Each of the patients included in the
present study underwent ultrasonography

up to 30 days before the surgery and also
in the postoperative follow-up. Transvulvar
ultrasonography studies of the UVJ and PU
were performed in a SSD 500 Aloka equip-
ment. The patient was placed in gyneco-
logical position, and a convex, 7 MHz
transducer covered with a sterile condom
was placed on the patient’s vulva, between
the outer lips, with the pressure necessary
to acquire the images, but without any com-
pression that could cause displacement of
the structures under investigation. Images
of the pubis, urethra, UVJ and bladder were
acquired for measurement of the pubo-
urethral distance (PUD), UVJ vertical dis-
tance (UVJVD), UVJ horizontal distance
(UVJHD) and PU, at rest. The next step
was asking the patient to exert a maximum
abdominal effort downward (Valsalva ma-
neuver), and the same measurements were
performed. In the present study, PUD,
UVJHD, UVJVD, PU, as well as variations
in their displacement were evaluated.

Sonographic variables are defined as
follows:

PUD – length in millimeters of a hori-
zontal line from the inferior border of the
pubic symphysis to the urethral portion
crossed by this line. The intersection be-
tween the horizontal line and the urethral
portion is called “urethral point”;

PU – distance in millimeters between
the UVJ and the urethral point, correspond-
ing to the PU;

UVJHD – length, in millimeters, of a
horizontal line from the UVJ to the inter-
section with a vertical line originating from
the inferior border of the pubic symphysis.
Values at left of this line are positive, and
at right, negative;

UVJVD – length, in millimeters, of a
vertical line, from the UVJ to the intersec-
tion with a horizontal line originating from
the inferior border of the pubic symphysis.
Values above this line are positive, and
below, negative;

Horizontal UVJ mobility – horizontal
distance, in millimeters, corresponding to
the UVJ displacement during stress (Val-
salva maneuver), or the difference between
the UVJHD at rest and the UVJHD under
stress;

Vertical UVJ mobility – vertical dis-
tance, in millimeters, corresponding to the
UVJ displacement during stress (Valsalva

maneuver), or the difference between the
UVJVD at rest and the UVJVD under stress;

PUD variation – corresponds to the dif-
ference between the PUD at rest and PUD
under stress;

PU variation – corresponds to the dif-
ference between the PU at rest and PU
under stress.

The sonographic parameters followed
the concepts illustrated on Figures 1 and 2.

Combined Burch surgery was per-
formed with a Pfannenstiel incision, and
identification of the UVJ, urethra, pubo-
cervical fascia of the inferior third of the
vagina and vesicovaginal junction in the
Retzius space. Two points of prolene 0
suture were applied on the right paraure-
thral fascia, at 2 cm and 4 cm from the ure-
thra, and at 1 cm from the vesical base. The
same points were applied on the left side
of the urethra. Bilateral transfixion of the
Cooper ligaments by the suture, kept them
in parallel to each other, and moderately
fastened to elevate the paraurethral fascia
and the UVJ.

The continuous variables results were
expressed as means ± standard deviations.
Each of the variables evaluated in the dif-
ferent groups was submitted to variance
analysis. The Fisher’s exact test was uti-
lized for comparing group 1 and group 2
results. A 95% confidence interval was
accepted, and p < 0.05 was considered as
significance level.

RESULTS

The results are demonstrated on Tables
1, 2, 3 and 4, as follows.

The PUD at rest and under stress pre-
sented no significant variation (p > 0.05)
between groups 1 and 2 in the preoperative
and postoperative periods (Table 1).

The UVJHD presented no significant
variation (p > 0.05) between groups 1 and
2, at rest, under stress and displacement, in
the preoperative and postoperative periods
(Table 2).

In group 2, the UVJVD was signifi-
cantly shorter under stress, in the postop-
erative period, and the UVJ displacement
was significantly larger (Table 3).

The PU variable presented a significant
difference (p < 0.05) between groups 1 and
2 for displacement, both in the pre- and
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Figure 2. Transvulvar sonographic image demonstrating bladder, PU and pu-

bis, indicating how to obtain the PUD, PU, UVJHD and UVJVD. Image acquired

with the patient under stress.

Figure 1. Transvulvar sonographic image demonstrating bladder, PU and pu-

bis, indicating how to obtain the PUD, PU, UVJHD and UVJVD. Image ac-

quired with the patient at rest.

Table 1 Mean values and standard deviations, in millimeters, and significance levels of the PUD variable in pre- and postoperative evaluation of cured women

(group 1) and non-cured women (group 2). Measurements performed at rest, under stress and displacement.

Specification

Mean group 1

Mean group 2

Standard deviation group 1

Standard deviation group 2

p value

Preoperative Postoperative

Rest

13.73

13.47

4.23

3.07

p > 0.05ns

Stress

21.67

18.13

7.93

4.98

p > 0.05ns

Displacement

7.93

4.80

5.62

3.78

p > 0.05ns

Rest

11.47

11.80

3.04

4.09

p > 0.05ns

Stress

10.40

11.27

3.77

4.82

p > 0.05ns

Displacement

–1.07

–0.53

3.97

5.19

p > 0.05ns

ns Non significant for variances comparison by the Fisher’s test.

Table 2 Mean values and standard deviations, in millimeters, and significance levels of the UVJHD variable, at rest, stress and displacement, in the

preoperative and postoperative periods of cured (group 1) and non-cured (group 2) women.

Specification

Mean group 1

Mean group 2

Standard deviation group 1

Standard deviation group 2

p value

Preoperative Postoperative

Rest

15.27

13.47

7.17

6.62

p > 0.05ns

Stress

21.73

18.87

7.61

5.71

p > 0.05ns

Displacement

6.87

6.60

4.49

6.28

p > 0.05ns

Rest

5.87

8.47

5.57

5.74

p > 0.05ns

Stress

6.20

9.40

5.76

6.16

p > 0.05ns

Displacement

0.33

0.93

3.39

7.10

p > 0.05ns

ns Non significant for variances comparison by the Fisher’s test.

Table 3 Mean values and standard deviations in millimeters, and significance levels of the UVJVD variable, at rest, stress and displacement, in the

preoperative and postoperative phases of cured (group 1) and non-cured (group 2) women.

Specification

Mean group 1

Mean group 2

Standard deviation group 1

Standard deviation group 2

p value

Preoperative Postoperative

Rest

17.20

15.40

5.68

4.63

p > 0.05ns

Stress

4.27

5.20

4.06

4.74

p > 0.05ns

Displacement

17.20

14.07

5.21

4.93

p > 0.05ns

Rest

17.20

13.60

4.96

6.29

p > 0.05ns

Stress

12.87

5.13

5.80

6.55

p < 0.01*

Displacement

5.13

8.47

2.36

3.98

p < 0.01*

ns Non significant for variances comparison by the Fisher’s test. * Significant for variances comparison by the Fisher’s test (p < 0.01).
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postoperative periods, and under stress in
the postoperative period (p < 0.01). The
lower standard deviations were observed
with displacement, in the postoperative
period, group 1 (2.90 mm) and preopera-
tive period, group 2 (3.52 mm) (Table 4).

DISCUSSION

In the present study, the main objective
was testing the hypothesis already pub-
lished in the literature, that the investiga-
tion of UVJ and PU by transvulvar ultra-
sonography can be utilized for evaluating
the prognosis of the surgical management
of stress urinary incontinence(14).

The great differential in the present re-
search is a novel demonstration that the
prognostic factor can be early detected in
the preoperative period through a shorter
PU displacement in women affected by
recidivation of stress urinary incontinence.
However, the results of the present study
must be confirmed by other researchers. It
is the authors’ intention to further investi-
gate the same hypothesis with other surgi-
cal techniques for management of stress
urinary incontinence.

In order to answer a proposed question,
the Burch surgery was utilized because this
technique can be considered as a golden
standard(18) in the management of stress
urinary incontinence and has been per-
formed as a standard in the UFPE Unit for
Research in Urinary Incontinence for more
than ten years. However, until the contrary
is proved by the argument that the surgical
treatment must achieve the UVJ and PU re-
positioning in compliance with the logics
of the passive urinary continence, what is
valid for Burch surgery must correspond to
other surgical procedure(15).

Based on the concept of passive urinary
continence, the surgical management of
stress urinary incontinence consists in per-
manently recover the vertical UVJ mobil-
ity and the PU distance(16). As a matter of
fact, in the present study, among the cured
patients, only one of them (6.7%) presented
hypermobility in the postoperative follow-
up, while among the non-cured patients this
rate increased to 53.4%.

Although the present study has been
developed with women submitted to Burch
surgery for management of stress urinary
incontinence, it is theoretically possible to
extrapolate that the same anatomophysio-
logical behavior should be observed with
any other technique for management of
stress urinary incontinence. Thus, pre- and
postoperative sonographic evaluation of
UVJ and PU must be appropriately per-
formed in patients treated for stress urinary
incontinence by means of other surgical
procedure for determining prognostic fac-
tors for cure and non-cure.

The actual relevance of the horizontal
positioning of the UVJ and PU in the pre-
and postoperative investigation of stress
urinary incontinence is still to be deter-
mined. Most probably, there must be some
correlation that still remains undefined. But
it is possible to affirm that there is a corre-
lation between these sonographic param-
eters statically and dynamically evaluated
with the success and failure of the surgical
management of women with stress urinary
incontinence.

CONCLUSION

Ultrasonography of the UVJ and PU can
be considered as an effective method for
evaluating prognostic parameters for the

surgical management of women with stress
urinary incontinence.
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