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Abstract: Objective: This study aims to assess the tape position in women with stress urinary incontinence (SUI)
after tension-free vaginal tape (TVT) by pelvic floor ultrasonography. Methods: Seventy-four moderate-severe SUI
patients, who underwent TVT at the Department of Gynecology of Peking University People’s Hospital from February
2014 to January 2017, were enrolled into this study. These patients underwent of transperineal ultrasonography
during the postoperative follow-ups. Urethral length (U), the distance between the tape and urethral opening (B),
the distance between the tape and inferior-posterior margin of the symphysis pubis during the resting state (Ar), and
the distance between the tape and inferior-posterior margin of the symphysis pubis in the Valsalva state (Av) were
measured; and the difference between Ar and Av (Ar-v) was calculated. Results: According to subjective symptom as-
sessment, 44 patients were cured, 28 patients were improved, and two patients achieved an invalid result. The total
satisfaction rate was 97.3%. Between the cured group and improved group, the differences in B value (1.98 + 0.38
cmyvs. 1.89 + 0.39 cm) and Ar value (1.85 + 0.33 cm vs. 1.76 + 0.28 cm) were not statistically significant (P>0.05),
while the differences in Av value (1.3 + 0.28 cm vs. 1.45 + 0.26 cm) and Ar-v value (0.56 + 0.27 cmvs. 0.33 £ 0.27
cm) were statistically significant (P<0.05). Conclusion: Pelvic floor ultrasonography can display the position, state
and trajectory of the tape, assist in assessing the efficacy of tape, and provide useful reference for clinical practice.

Keywords: Pelvic floor ultrasonography, stress urinary incontinence, tension-free vaginal tape

Introduction (TVT-0) have gradually become the new stan-
dard treatments [6-8]. Some studies reported
that the long-term efficacy of TVT and TVT-O
could reach 85-90% [9, 10]. Among many imag-
ing technologies, transperineal pelvic floor ult-
rasonography has become the most reliable
method for assessing the position and efficacy
of the tape, and it is also the only method that
the dynamic imaging of an implanted tape can
be performed. In the present study, pelvic floor

Female stress urinary incontinence (SUI) is a
common disease in modern society. The report-
ed incidence of this disease varies from pla-
ce to place. Approximately 50% of middle-aged
and elderly women suffer from varying degrees
of SUI, and its incidence shows an upward tre-
nd [1-4]. Due to its harm and serious impact on
the quality of life of diseased women, this dis-

ease has become a global social and economic
problem [2]. Zyczkowski et al. [5] considered
that the first choice of initial treatment for SUl is
conservative treatment, such as lifestyle chan-
ges (physical exercise, eating habits and weight
loss), medication and physical therapy. How-
ever, conservative treatment cannot achieve
satisfactory effects. In the past few decades,
surgical therapy procedures for SUI have con-
siderably changed. Since the 1990s, the vagi-
nal tape was accepted, and retropubic ten-
sion-free vaginal tape (TVT) and TVT-obturator

ultrasonography was used to observe and mea-
sure the shape and position of the tape in SUI
patients, and postoperative recovery was ana-
lyzed on this basis, in order to understand the
correlation between tape position and progno-
sis, and provide useful information for clinic.

Data and methods
Study subjects

Seventy-four moderate-severe SUI patients
who underwent TVT and TVT-O at the Depa-
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Figure 1. After TVT-O, the 3D images of the axis
planes were reconstructed, showing the V-shaped
tape in the posterior urethra, and extended this to
the bilateral obturator foramens. SP: symphysis pu-
bis, U: urethra, S: tape, V: vagina, and R: rectum.

1 D 1.88cm
2 D 1.88cm

Figure 2. Cured group Two-dimensional pelvic floor ul-
trasonography: On the sagittal section, the strong
echo (yellow arrow) at the posterior urethra repre-
sents the tape. SP: symphysis pubis, U: urethra, S:
tape, R: rectum, and Ar: the distance from the mid-
point of tape to the inferior-posterior margin of the
symphysis pubis.

rtment of Gynecology of Peking University Peo-
ple’'s Hospital from February 2014 to January
2017 were enrolled into this study. Inclusion
criteria: patients who were diagnosed clinically
with moderate-severe SUI underwent surgery.
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Figure 3. Two-dimensional pelvic floor ultrasonogra-
phy: On the coronal section, the arched strong echo
in the middle segment of the urethra represents the
tape. U: urethra, S: tape (white arrow), and B: the dis-
tance from the midpoint of the tape to the internal
urethral opening.

Exclusion criteria: patients with acute urinary
incontinence, patients complicated with ure-
thral diseases, cystocele and uterine prolapse.
The age of these patients ranged within 28-75
years old, with an average age of 57 + 9.7 years
old. The number of postmenopausal patients
was-66 (89.2%). The mean body mass index
was 24.86 + 3.03 Kg/m2 The parity ranged
within 1-3 times, with an average of 1.36 +
0.71 times. Among these patients, 41 patients
underwent TVT and 33 patients underwent
TVT-O. These patients were followed-up for
6-24 months after the operation, with an aver-
age follow-up period of 11.3 months. The fol-
low-up items included the following: the pres-
ence of recurrent urinary incontinence and uri-
nary fistula; urinary stammering, thin urine,
dysuria and urinary tract infection. Subjective
symptom assessment criteria: the “cured” cri-
terion was the absence of leakage of urine; the
“improved” criteria were the infrequent and
small amount of urine leakage when abdominal
pressure increased, and the patient considered
that the symptoms improved; the “invalid” crite-
rion was that the incontinence was similar to
that before the surgery, without improvement.
According to the subjective symptoms evalua-
tion, these patients were divided into three
groups: cured group, improved group and inval-
id group. In the present study, the tape position
in the cured group and improved group were
compared and analyzed, while that in the inval-
id group was separately analyzed.
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Figure 4. A case with failure of tape operation: the 3D
images of the axis planes were reconstructed, show-
ing the sling attaching to the urethra, suggesting that
the sling is too tight. SP: symphysis pubis, U: urethra,
S: tape, V: vagina, and R: rectum.

Figure 5. Improved group Two-dimensional pelvic flo-
or ultrasonography: On the sagittal section, the st-
rong echo (yellow arrow) at the posterior urethra rep-
resents the tape. SP: symphysis pubis, U: urethra, S:
tape, R: rectum, and Ar: the distance from the mid-
point of tape to the inferior-posterior margin of the
symphysis pubis.

Materials and methods

Instrument: A GE Voluson E8 color ultrasonic
diagnostic apparatus (GE, Austria) equipped
with RAB 4-8-D transabdominal probes was
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used. The frequency ranged within 4-8 MHz [2].
Methods of examination and measurement of
relevant data: All patients were followed up for
6-24 months after the surgery. During the fol-
low-ups, pelvic floor ultrasonography was per-
formed by the same experienced sonographer,
and the data were recorded. Before the ultra-
sound examination, the patient emptied the
rectum, and the residual urine volume in the
bladder after urination was controlled to be
<50 ml. Then, the patient was instructed to lie
in the supine lithotomy position. The abdominal
volume probe was coated with a coupling ag-
ent, covered with a disposable condom, and
vertically placed in the sagittal plane of the
perineum. The two-dimensional ultrasound im-
ages revealed the inferior margin of the sym-
physis pubis, bladder, urethra, vagina and the
anus-rectum junction. In the middle segment
behind the urethra, the strong echo segment
represented the tape. The urethral length (U),
distance between the tape and urethral open-
ing (B) and distance between the tape and infe-
rior-posterior margin of the symphysis pubis
during the resting state (Ar) were measured.
The probe was rotated by 90 degrees to form a
coronal plane, causing the tape behind the ure-
thra to become arc-shaped. The distance
between the middle point of the tape behind
the urethra and urethral opening (B) was mea-
sured again. The probe was returned to the
median sagittal plane, the patient was instruct-
ed to perform the maximal Valsalva maneuver,
the movement track of the tape was observed,
and the distance between the tape and inferior-
posterior margin of the symphysis pubis in the
maximal Valsalva state (Av) was measured. The
above parameters were measured three times,
the means were calculated, and the difference
between the Ar and Av values (Ar-v) was calcu-
lated. The shape, position and movement of
the tape in the resting state and Valsalva man-
euvers were observed using four-dimensional
dyna-mic pelvic floor ultrasonography (Figures
1-5).

Statistical methods

Data were analyzed using statistical software
SPSS 14.0. Measurement data were expre-
ssed as mean + standard deviation (x = SD).
The parameters of the tape position in SUI
patients after surgery were compared using
paired t-test. P<0.05 was considered statisti-
cally significant.
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Results
Pelvic floor ultrasonography

Two-dimensional and four-dimensional pelvic
floor ultrasonography could both clearly display
the materials of the implanted tape.

Two-dimensional transperineal ultrasonogra-
phy

During the resting state, sagittal view images
displayed the inferior-posterior margin of the
symphysis pubis, urethra, vagina and anorectal
angle. The urethra was hypoechoic, and the
strong spot or segment echo at the back of the
urethra was the tape. On the coronal plane
images, the strip-shaped arc of the high echo
at the back of the urethra was the tape. During
the Valsalva state, the urethra and bladder
neck rotated downward and backward around
the symphysis pubis, the urethra presented
with low echo or moderate echo signals, and
the tape was moderately close to the urethra
and migrated towards the symphysis pubis.

Four-dimensional transperineal ultrasonogra-
phy

This technique dynamically displayed the ax-
ial planes after 3D reconstruction. During the
resting state, at the back of the pubic symphy-
sis, the urethra revealed a circular figure, in
which the center presented with low echo and
the peripheral areas presented with moderate
to strong echoes. Between the urethra and
vagina, a V-shaped strong echo band could be
observed. TVT-O revealed the bilateral arms
extending from the posterior urethra to the
obturator cavity on both sides. During the Va-
Isalva state, the dynamic images revealed that
the tape migrated towards the urethra and held
the urethra at the same time, showing a nearly
bar shape. In the present study, one patient
was found to have the tape showing a fold at
the left side.

Clinical efficacy assessment

Seventy-four patients underwent TVT, one pa-
tient developed urinary tract infection, 14 pa-
tients developed mild urinary stammering, wh-
ich gradually relieved, and two patients de-
veloped thin urine. After the operation, these
patients were divided into four groups, ac-
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cording to subjective symptom evaluation: cu-
red group (n=44), improved group (n=28), and
invalid group (n=2). The total satisfaction rate
was 97.3%.

TVT efficacy assessment

Forty one patients underwent TVT, 23 pa-
tients were cured, 17 patients were improved,
and one patient achieved an invalid result. The
patient who had an invalid result of TVT devel-
oped dysuria and thin urine after the operation,
and the leakage of urine was not relieved when
abdominal pressure increased.

TVT-0 efficacy assessment

Thirty three patients underwent TVT-O, 21
patients were cured, 11 patients were im-
proved, and one patient achieved an invalid
result. For the patient with an invalid TVT-O
result, after the operation, the symptom of
urine leakage did not improve when abdominal
pressure increased, compared with the preop-
erative state.

Comparison of tape position

All 74 patients underwent transperineal ultra-
sonography during the postoperative follow-
ups, and the related parameters were mea-
sured. According to a literature [11], the urethra
can be divided into three segments: proximal
segment (the segment <1/2 from the inner
opening), middle segment (the segment locat-
ed within 1/2 to 3/4 from the inner opening),
and distal segment (segment >3/4 from the
inner opening). According to the measured U
and B, the tape position was divided into three
sites: proximal, middle and distal segments. In
the 74 patients, the U value was 2.88 + 0.33
cm (2.06-3.8 cm) and the B value was 1.93 +
0.39 cm (0.96-2.7 cm). The tape was located in
the proximal segment of the urethra in five
patients and in the middle segment in 69
patients (93.2%), while no patient had the tape
in the distal segment of the urethra. Fur-
thermore, the Ar value was 1.84 + 0.31 cm
(1.12-2.88 cm), the Av value was 1.36 + 0.31
cm (0.73-2.53 cm), and the Ar-v value was 0.47
+ 0.30 cm (-0.25-1.09 cm). In both the cured
group and improved group, two patients had
the tape located in the proximal segment of the
urethra. The B, Ar, Av and Ar-v values between
these two groups were compared and statisti-
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Table 1. Comparison and analysis of the B, Ar, Av and Ar-v values between

these two groups

the symphysis pub-
is and compressed

B Ar

Av Ar-v

the urethra. For the

The cured group

P value 0.167 0.126

1.98+0.38 cm 1.85+0.33cm 1.3+0.28 cm 0.56+0.27 cm
The improved group 1.89+0.39cm 1.76+0.28 cm 1.45+0.26 cm 0.33+0.27 cm
0.013 0.00037

other patient who
had an invalid result
after TVT-O, pelvic

P>0.05 B3 cured group
£33 improved group

L]
cured group vs improved group

Figure 6. The B value in cured group is 1.98 + 0.38
cm, the value in improved group is 1.89 + 0.39 cm.
The differences in B values between the cured group
and improved group were not statistically significant
(P>0.05).

P>0.05 55 | pured group
2.5 &3 improved group
2.01 -
S 1.5- e
E o $ -i-ﬁ-ﬂ-
< 107 e
ettt
e
0.0-

cured group vs limprove::l group

Figure 7. The Ar value in cured group is 1.85 + 0.33
cm, the Ar value in improved group is 1.76 + 0.28
cm. The differences in Ar values between the cured
group and improved group were not statistically sig-
nificant (P>0.05).

cally analyzed (Table 1). Two patients with inval-
id results: For one patient who had an invalid
result after TVT, pelvic floor ultrasonography
revealed that the tape was close to the back of
the urethra, the B value was 1.55 cm, the loca-
tion was in the middle urethra, Ar was 1.73 cm,
Av was 0.73 cm, and Ar-v was 1 cm. During the
Valsalva maneuver, the tape was attached to
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floor ultrasonograp-
hy revealed that the
tape was close to the back of the urethra.
During the resting state, the B value was 1.4
cm, the location was in the proximal urethra, Ar
was 2.28 cm, Av was 2.53 cm, and Ar-v was
-0.25 cm. During the Valsalva maneuver, the
tape neither moved towards the symphysis
pubis, nor lifted the urethra; and its position did
not obviously change.

The differences in B and Ar values between the
cured group and improved group were not sta-
tistically significant (P>0.05) (Figures 6 and 7),
while the differences in Av and Ar-v values were
statistically significant (P<0.05) (Figures 8 and
9). Since the difference in B and Ar were not
significant, the ultrasound evaluation and clini-
cally symptoms between two groups were
inconsonant. B and Ar values were not suitable
for evaluating the curative effect of the patients
after TVT and TVT-0. However, the difference in
Av and Ar-v were statistically significant, the
ultrasound evaluation and clinically symptoms
between two groups are anastomotic. Av and
Ar-v values could be used to evaluate the cura-
tive effect better.

Discussion

In 1994, DelLancey [12] proposed the “theory
of hammock”, bringing a whole new under-
standing for the treatment of SUI. He referred
to the tissue structures surrounding the poste-
rior urethra and bladder neck as a “hammock”
supporting the urethra. Among these tissues,
the pubococcygeus, arcus tendineus fasciae
pelvis and levator ani muscle can contract and
pull forward the vagina when abdominal pres-
sure increases, tighten the “hammock”, and
flatten the urethra that distributes between the
symphysis pubis and vagina, increasing its
pressure to match the increased abdominal
pressure and control urination. Both the “ham-
mock theory” and “holistic theory” proposed by
Petros consider that the middle segment of the
urethra plays a major role in urinary control,
and abnormalities in the “supporting plane”

Int J Clin Exp Med 2019;12(3):2182-2189
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Figure 8. The Av value in cured group is 1.3 + 0.28
cm, the Av value in improved group is 1.45 + 0.26
cm. The differences in Av values were statistically
significant (P<0.05).

P<0.05 E3 cured group

1.0 .
EA improved group

Ar-y value

cured group vs improved group

Figure 9. The value of Ar-v in cured group is 0.56 *
0.27 cm, the value of Ar-v in improved group is 0.33
+ 0.27 cm. The differences in Ar-v values were statis-
tically significant (P<0.05).

composed of various pelvic floor structures and
tissues surrounding the middle segment of the
urethra lead to the occurrence of SUL. Therefore,
the theory of suspension of the middle urethra
has become the gold standard for the treat
ment of female SUI [13]. For moderate-severe
SUl patients, tension-free suspension of the
middle urethra has become the first-line treat-
ment [14]. Among these treatments, TVT and
TVT-O have presently been well-recognized as
safe and long-term effective minimally invasive
treatments [15]. As reported by a literature, the
total satisfaction rate at one year after the
operation in 121 patients undergoing TVT and
98 patients undergoing TVT-O was 81.6-85.7%
[16]. Another literature reported that [17] the
total cure rate of taping in 142 patients was
95.07%. In the present study, patients were fol-
lowed up for 6-24 months, and the total satis-
faction rate was 97.3%, which was similar to
that reported in literature.
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Transperineal pelvic floor ultrasonography is a
simple and non-invasive examination tech-
nique. Compared with X-ray and MRI, pelvic
floor ultrasonography has no radiation, and
allows dynamic observation in real-time. It is of
great significance for the diagnosis and evalua-
tion of the surgical curative effect of SUI [18,
19]. The position, migration and fixation points
of the tape can be observed by pelvic floor
ultrasonography after the operation for SUI, in
order to understand the surgical treatment con-
dition. Foreign studies have revealed that after
TVT-0O, the distance and angle between the
pubis and urethra were greater in non-cured
patients than in cured patients. Therefore, ch-
anges in these two indexes were detected and
compared by pelvic floor ultrasonography to
assess whether the operation was successful
[20]. In the present study, the position and
migration of the tape in SUl patients were
assessed by measuring U, B, Ar, Av and Ar-v val-
ues using transperineal pelvic floor ultrasonog-
raphy. According to a literature [6], it was
reported that the U value in normal postmeno-
pausal women was 2.9 + 0.55 cm, while the U
value in premenopausal women was 3.75 *
0.67 cm. This shows that the urethra was short-
er in postmenopausal women than in premeno-
pausal women. In the present study, these SUI
patients were mostly postmenopausal women,
the U value was 2.88 + 0.33 cm. The tape posi-
tion behind the urethra was evaluated accord-
ing to the U value. The middle segment of the
urethra plays a major role in urinary control, is
the “supporting plane” of the urethra (that is,
the septum-fusion junction between the ure-
thra and vagina), mainly refers to the 1/2 to 3/4
length of the urethra from the inner urethral
opening, and is at the site of approximately 2/3
of the urethra in average [11]. According to a
literature, in the present study, the urethra was
divided into three segments: proximal segment
(<1/2), middle segment (1/2 to 3/4) and distal
segment (>3/4). Yuan-Hong Jiang et al. [21] fol-
lowed-up 153 SUI patients after retropubic
TVT, and statistically analyzed the correlation
between tape position and recurrence. Their
results revealed that the recurrence rate was
50% in patients where the tape was located in
the urethral opening, 18.5% in patients where
the tape was located in the proximal segment
of the urethra, 22.2% in patients where the
tape was located in middle segment of the ure-
thra, and 33.3% for patients where the tape
was located in distal segment of the urethra. It
is considered that the tape position is closely
correlated to the postoperative recurrence of

Int J Clin Exp Med 2019;12(3):2182-2189
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SUl. In the present study, among the 74 pa-
tients, the tape was located in the middle seg-
ment of the urethra in 69 patients and in the
proximal segment of the urethra in five patients.
The tape position in all patients was associated
with relatively lower recurrence rates, which
was reasonable and effective. The difference in
tape position between the cured group and
improved group was not statistically significant.
In order to obtain the index of tape migration in
the present study, the Ar value of 1.84 + 0.31
cm (1.12-2.88 cm), the Av value of 1.36 + 0.31
cm (0.73-2.53 cm), and the Ar-v value of 0.47 £
0.30 cm (-0.25-1.09 cm) were used. Fur-
thermore, the cured group and improved group
were compared, and results revealed that the
Arvalue was 1.85 + 0.33 cm in the cured group
and 1.76 £ 0.28 cm in the improved group, and
the difference between these two groups was
not statistically significant (P>0.05). In the
cured group, the Av value was 1.3 + 0.28 cm
and the Ar-v value was 0.56 + 0.27 cm, while in
the improved group, the Av value was 1.45 +
0.26 cm and the Ar-v value was 0.33 + 0.27
cm; and the differences between these two
groups were statistically significant (P<0.05).
These results revealed that the distance
between the tape and symphysis pubis in the
Valsalva state was shorter in the cured group
than in the improved group, and the range of
motion was slightly greater in the cured group
than in the improved group. For the two patients
that had an invalid result, the tape was close to
posterior urethra and located in the middle seg-
ment of the urethra. In the Valsalva state, the
Av value was 0.73 cm; which was smaller than
that in patients in the above two groups. The
Ar-v value was 1 cm, which was significantly
greater than that in cured and improved
patients. These results revealed that the tape
was too tight in this patient, causing discomfort
such as dysuria, difficulty in urination, and non-
improvement of urinary incontinence. In the
patient that had an invalid result after TVT-0,
the tape was located in the proximal segment
of the urethra. The Av value was 2.53 cm, which
was greater than that in the above two groups,
and the Ar-v value was -0.25 cm, which was sig-
nificantly smaller than that in the above two
groups and was negative. This suggests that in
the Valsalva state, the tape did not migrate
towards the symphysis pubis. On the contrary,
it moved a little further away, and the tape was
relaxed and did not hold up the urethra.
Therefore, the urinary incontinence symptom
was not improved in the patient after the opera-
tion. Through the above data, the present study
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concluded that the tape should be placed in
the middle segment of the urethra, holding up
the urethra when abdominal pressure increas-
es, and making it migrate toward the symphysis
pubis. An extremely short distance would make
the tape too tight, affect its efficacy and cause
discomfort; while an extremely long distance
would make the tape relaxed and ineffective,
failing to play its role. Therefore, it is very criti-
cal to select the position and degree of tight-
ness of the tape during the operation. In
observing and measuring the position of the
tape and the trajectory of the tape after the
abdominal pressure increases, pelvic floor
ultrasonography provides quantitative data for
the assessment of placement position of the
tape after the operation, assists clinicians in
selecting the tape position during the opera-
tion, and evaluates the curative effect.

In the present study, the tape position was
measured only by pelvic floor ultrasonography,
each value was measured several times, and
the average value was calculated. However,
there were still measurement errors due to indi-
vidual differences and laying position. The aim
of the present study was to understand the
position of the tape and the correlation between
its migration and prognosis. The situation of
the tape can be understood according to the
data.

In summary, tension-free suspension of middle
segment of the urethra is an effective thera-
peutic method for SUI, and the total satisfac-
tion rate is 97.3%. The tape should be placed in
the middle segment of the urethra and moder-
ately close to the symphysis pubis in the Va-
Isalva state, and should not be too tight or too
loose. Pelvic floor ultrasonography can clearly
display the urethra and neck of the bladder,
other anatomical structures of the pelvic floor,
and the position, state and trajectory of the
tape. It can also assist in assessing the efficacy
of tape placement, providing useful information
in clinic.

Disclosure of conflict of interest
None.

Address correspondence to: Jun Tang, Department
of Gynecology and Obstetrics, Peking University
People’s Hospital, No. 11 of South Street, Xizhimen
Xicheng District, Beijing 100044, China. Tel: +86 10
88325301; Fax: +86 10 88325525; E-mail: tan-
gj65732@163.com

Int J Clin Exp Med 2019;12(3):2182-2189


mailto:tangj65732@163.com

mailto:tangj65732@163.com


Evaluation of tape position in SUI

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

2189

Berardelli M, De Rango F, Morelli M, Corsonello
A, Mazzei B, Mari V, Montesanto A, Lattanzio F
and Passarino G. Urinary incontinence in the
elderly and in the oldest old:correlation with
frailty and mortality. Rejuvenation Res 2013;
16: 206-211.

Viktrup L, Koke S, Burgio KL and Ouslander JG.
Stress urinary incontinence inactive elderly
women. South Med J 2005; 98: 79-89.

Song YF, Li YQ, Xu B, Song J and Hao L.
Investigation of urinary incontinence in com-
munity dwelling women of Fuzhou city. Zhong-
hua Fu Chan Ke Za Zhi 2004; 39: 257-259.
Wisniewska B, Marciniak A, Rutkowska-Naw-
rocka J, Cieéwiez M, Szydtowska | and Star-
czewski A. Urinary stress incontinence-one of
basic diseases of modem society. Pol Merkur
Lekarski 2015; 38: 51-54.

Zyczkowski M, Nowakowski K, Kuczmik W,
Urbanek T, Kaletka Z, Bryniarski P, Muskala B
and Paradysz A. Tensionfree vaginal tape, tran-
sobturator tape, and own modification of tran-
sobturator tape in the treatment of female st-
ress urinary incontinence: comparative analy-
sis. Biomed Res Int 2014; 2014: 347856.
Novara G, Artibani W, Barber MD, Chapple CR,
Costantini E, Ficarra V, Hilton P, Nilsson CG and
Waltregny D. Updated systematic review and
metaanalysis of the comparative data on col-
posuspensions, pubovaginal slings, and mi-
durethral tapes in the surgical treatment of fe-
male stress urinary incontinence. Eur Urol
2010; 58: 218-238.

Novara G, Galfano A, Boscolo-Berto R, Secco
S, Cavalleri S, Ficarra V and Artibani W. Com-
plication rates of tension-free midurethral sl-
ings in the treatment of female stress urinary
incontinence: a systematic review and meta-
analysis of randomized controlled trials com-
paring tension-free midurethral tapes to other
surgical procedures and different devices. Eur
Urol 2008; 53: 288-308.

Serati M, Salvatore S, Uccella S, Artibani W,
Novara G, Cardozo L and Bolis P. Surgical treat-
ment for female stress urinary incontinence:
what is the gold-standard procedure? Int
Urogynecol J Pelvic Floor Dysfunct 2009; 20:
619-621.

Serati M, Braga A, Athanasiou S, Tommaselli
GA, Caccia G, Torella M, Ghezzi F and Salvatore
S. Tension-free vaginal tape for the treatment
of urodynamic stress incontinence: efficacy
and adverse effects at 10-year follow-up. Eur
Urol 2017; 71: 674-679.

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

(11]

[12]

(14]

(17]

[20]

(21]

Zhang YZ. Real time three dimensional ultra-
sound combined with high frequency ultraso-
und imaging in the study of the length of the
urethra and the related factors in normal adult
female. Modern Medical Imagelogy 2016; 25:
462-465.

Delancey JO. Structural support of the urethra
as it relates to stress urinary incontinence: the
hammock hypothesis. Am J Obstet Gynecol
1994; 170: 1713-1720; discussion 1720-
1723.

Zhu L. The current status of treatment of stress
urinary incontinence and the clinical problems
that deserves our attention. Chinese Journal of
Practical Gynecology and Obstetrics 2011; 27:
2-4.

Tantanasis T, Daniilidis A, Pantelis A, Chatzis P
and Vrachnis N. Minimally invasive techniques
for female stress urinary incontinence, how,
why, when. Arch Gynecol Obstet 2013; 288:
995-1001.

Tommaselli GA, D’Afiero A, Di Carlo C,
Formisano C, Fabozzi A and Nappi C. Tension-
free vaginal tape-obturator and tension-free
vaginal tape-Secur for the treatment of stress
urinary incontinence: a 5-year follow-up ran-
domized study. Eur J Obstet Gynecol Reprod
Biol 2015; 185: 151-155.

Lv JW, Jiang C, Fu QB, Lv TT, Li ZD and Qiu F.
Long-term efficacy of TVT-O and TVT in the
treatment of female stress urinary inconti-
nence. Shanghai Medical and Pharmaceutical
Journal 2016; 37: 3-6.

Bian F, Zhou F, Chen WG and Li G. Efficacy and
safety analyses of tension-free vaginal tape in
therapy of female stress urinary incontinence.
J Med Postgra 2015; 28: 618-621.

Umek WH, Obermair A, Stutterecker D, Hausler
G, Leodolter Sand Hanzal E. Three-dimensional
ultrasound of the female urethra: comparing
transvaginal and transrectal scanning. Ultr-
asound Obstet Gynecol 2001; 17: 425-430.
Sendag F, Vidinli H, Kazandi M, Itil IM, Askar N,
Vidinli B and Pourbagher A. Role of perineal
sonography in the evaluation of patients with
stress urinary incontinence. Aust N Z J Obstet
Gynaecol 2003; 43: 54-57.

Torella M, De Franciscis P, Russo C, Gallo P,
Grimaldi A, Ambrosio D, Colacurci N and Sch-
ettino MT. Stress urinary incontinence: useful-
ness of perineal ultrasound. Radiol Med 2014;
119: 189-194.

Jiang YH, Wang CC, Chuang FC, Ke QS and Kuo
HC. Positioning of a suburethral sling at the
bladder neck is associated with a higher recur-
rence rate of stress urinary incontinence. J
Ultrasound Med 2013; 32: 239-245.

Int J Clin Exp Med 2019;12(3):2182-2189



