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ABSTRACT

Background and Objectives: The multiple endoclip re-
traction technique (MERT) was developed based on our
experience with suturing renal parenchyma in laparo-
scopic partial nephrectomy. In this study we prospec-
tively evaluated the one-year results of cases treated by
transperitoneal laparoscopic Burch with the MERT.

Methods: The patients were evaluated with stress test,
one-hour pad test, and were requested to complete the
International Continence Society Incontinence Questio-
nnaire short form (ICIQ-SF) in the postoperative period.
The follow-up periods were postoperative 3, 6, and 12
months.

Results: The primary outcome of this study was surgical
success, defined as being cured of stress urinary inconti-
nence (SUI) (no symptoms), experiencing improved
symptoms of SUI in ICIQ-SF and negative stress test, and
less than 2g urine leakage in a one-hour pad test.

No statistically significant difference was found in
terms of age, number of children, and body mass index
(BMI) in patients according to the results of the 12 month
postoperative stress test. We found statistically significant
improvements at all control months in terms of stress test
and pad weight. ICIQ-SF results showed a significant

decrease at three months in patients who recovered after
the operation. This rate has not changed in following
control months. However, there was no statistical change
in ICIQ-SF values in patients who did not recover after
the operation.

Conclusion: MERT seems to be one of the safe and
effective modifications in the management of SUI with
good one year outcomes when performed by suitably
trained experienced surgeons.
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INTRODUCTION

Stress urinary incontinence (SUI) in women is a multifac-
torial syndrome with significant social, medical, and psy-
chological consequences; and a high prevalence rate. The
major contributing factors to SUI are incontinence during
pregnancy, weak pelvic floor muscles, especially in post-
menopausal women, and assisted birth.

The most effective treatment for SUI is surgery.1

Retropubic colposuspension by the Burch technique is
one of the most preferred procedures, especially in
patients with bladder neck hypermobility.1 Unfortunately
this technique has failed to gain momentum, and the mid-
urethral sling (MUS) procedure has become the gold
standard first-line surgical treatment for SUI due to the rel-
ative ease of applying the MUS.2

Burch can be performed via open conventional or retro-
pubic-transperitoneal laparoscopic methods.3,4 This mo-
dality is easily modified and can be performed through
retropubic or transperitoneal laparoscopic routes, using
different meshes, type, and number of stitches near the
urethra; some use one stitch near the urethra, whereas
others opt for two or three stitches.5 Some surgeons pre-
fer the open modality, whereas others prefer the retro-
pubic or transperitoneal laparoscopic methods based on
experience.

The multiple endoclip retraction technique (MERT) was
developed based on our experience with suturing of renal
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parenchyma in laparoscopic partial nephrectomy. To the
best of our knowledge, this is the first study to use endo-
clips in the Burch procedure. Herein, we prospectively
evaluated the one-year results of cases treated by trans-
peritoneal laparoscopic Burch with the MERT.

METHODOLOGY

This study was reviewed and approved by the institu-
tional review board and performed in accordance with
the Declaration of Helsinki. Each patient provided written
informed consent. The study was conducted between
January 1, 2021 and March 31, 2022. Clinical and demo-
graphic data, as well as perioperative findings and post-
operative complications, were recorded. All patients had
symptomatic SUI without urge incontinence. The patients
who had bleeding diathesis, concomitant pelvic organ
prolapse, neurologic disorders, medical conditions that
prevented surgical intervention, or previous surgical treat-
ment for urinary incontinence were excluded. In the pre-
operative period, the cases were evaluated with a detailed
history and physical examination including a stress test
and one-hour pad test. We gave preweighed pads to all
patients in our outpatient clinic and requested that they
perform physical activities such as sitting, getting up,
coughing, and walking quickly during a one-hour period.
After one hour, the pads were reweighed to calculate
urine loss after completion of the provocation tests. The
stress test was evaluated and the weight of the pad was
recorded by our urodynamic test nurse. Prior to surgery,
patients underwent a complete blood count, urine analy-
sis, urine culture, and if required, serum creatinine mea-
surement, ultrasonography of the urinary system and
postvoid residual urine (PVR), and a detailed anesthetic
examination. Due to the coronavirus 2019 disease
(COVID-19) pandemic, nasopharyngeal swabs were
taken from all patients to exclude COVID infection.

Patients who underwent laparoscopic Burch were eval-
uated with a stress test and one-hour pad test and were
asked to complete the International Consultation on
Incontinence Questionnaire–Short Form (ICIQ-SF) in the
postoperative period. The follow-up periods were 3, 6,
and 12months after surgery. The primary outcome of this
study was surgical success defined as being cured of SUI
(no symptoms), experiencing improved symptoms of SUI
on the ICIQ-SF and negative stress test, and less than 2 g
urine leakage in one-hour pad test.6 Laparoscopic Burch
colposuspension was performed by a single urologist
with 15 years of experience in the profession.

Technique

The laparoscopic technique was performed by the trans-
peritoneal route.7,8 All patients were placed in the lithot-
omy position with their feet down. We inserted 16-degree
urinary catheters prior to surgery. For the transabdominal
route, a 10-mm puncture was made in the umbilicus
(optics); and another two auxiliary punctures were made
at McBurney’s point, to the right (5mm) and its mirror
image point to the left (10mm). After visualization of the
bladder, the bladder was detached from both sides with
sharp and blunt dissection, and the retropubic space was
entered. The Retzius space was created by extraperitoneal
dissection of fatty tissues from the lateral sides, allowing
approaching the urethra, bladder neck, and Cooper’s liga-
ment, aided by palpation of the 16 degree urethral cathe-
ter balloon and the identification of the vaginal cul-de-sac
presented by vaginal mounted gauze. Then two or three
stitches were applied with 1-0 polyglactin suture between
the periurethral tissue and Cooper’s ligament. The num-
ber of stitches was determined by the area of the periure-
thral tissue and space of Retzius, based on imaging of this
field. At the end of the procedure, cystoscopy was per-
formed to evaluate bladder neck elevation and whether
the sutures had passed through the bladder.

MERT

Per surgeons’ preferences, we used medium Hem-o-
LokTM (WeckTM) clips instead of making knots. A surgical
nurse prepared a 12 cm 1-0 polyglactin suture and
attached a medium clip to the tail end. This was followed
by extraperitoneal dissection of fatty tissues from the lat-
eral sides, allowing approach of the urethra, bladder
neck, and Cooper’s ligament. After each passing of the
needle from the tissues (Periurethra or Cooper’s liga-
ment), the suture was tracted by the surgeon and a clip
was attached to the base. The determination of Cooper’s
ligament may be challenging due to its wide area. Passing
a needle through a hard tissue removes doubts about the
right location of this ligament. On each side, the sutures
were applied in a continuous manner, with the goal of
elevating the tissues effectively by retraction secured by
clips (Figure 1).

Statistical Analyses

The conformity of data to normal distribution was eval-
uated with the Shapiro–Wilk test. Median and quartile val-
ues were used to represent the patients’ variables. The
Mann–Whitney U test was used to compare the individual
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characteristics and test results of the patients who recov-
ered (negative) and did not improve (positive) according
to the results of the stress test at the postoperative month
12. The pad and stress test results of all patients were eval-
uated preoperatively and at 3, 6, and 12months postoper-
atively by Cochran’s Q test, and the Friedman’s test was
used to compare the ICIQ-SF values. Statistical analyses
were performed with IBM SPSS 21 software. A P < .05
was considered statistically significant.

RESULTS

A total of 30 patients underwent laparoscopic Burch col-
posuspension between January 1, 2021 and March 31,
2022. The median age of the patients was 63 years.
Patients’ characteristics are summarized in Table 1. Most
women were multiparous with a median parity of two.
Eight and three cases had previous caesarean and hyster-
ectomy, respectively. Ninety percent of patients (n = 27)
were postmenopausal. All cases had a negative COVID-19
nasopharyngeal swab test.

The average operation time was 37.1min (30 – 68min).
Regarding perioperative complications, single point blad-
der perforation occurred in one case and was managed
perioperatively. There were no significant hemorrhages
and no conversions to laparotomy. One case experienced
wound dehiscence and was managed conservatively; she
also had concomitant diabetes mellitus. Urethral catheters
were removed on postoperative day 1, with the exception
of a patient with bladder perforation, who had her ure-
thral catheter on postoperative day 7. One patient did not
urinate spontaneously in the postoperative period and
received clean intermittent catheterization. It disappeared
after twomonths and she was able to urinate with mini-
mal PVR. All of the other cases urinated spontaneously

after removal of the urethral catheters. De novo urgency
and urge incontinence developed in one patient. The
symptoms in this patient completely disappeared in the
third postoperative month with anticholinergic therapy.
The median postoperative PVR and hospitalization was
27.5mL and oneday, respectively.

No statistically significant differences were found in terms
of age, number of children, and BMI in patients who
recovered (negative) and did not recover (positive)
according to the results of the 12th postoperative month
stress test (P > .05). Although it was not statistically signif-
icant, the patients who had a positive stress test were
older and had more children (Table 2).

We found a statistically significant improvement in all
postoperative control months in terms of stress test and
pad weight (P < .001), which is summarized in Tables 3
and 4. As expected, the ICIQ-SF results showed a signifi-
cant decrease in the third postoperative month in patients
who recovered (P < .001). This rate did not change in the
subsequent control months. However, there was no statis-
tical change in ICIQ-SF values in patients who did not
recover after surgery (P = .062) (Table 5).

DISCUSSION

Open traditional or laparoscopic Burch colposuspension
has been the procedure of choice for many urologists and
gynecologists for the treatment of SUI due to the good
long-term results obtained.9 The laparoscopic Burch pro-
cedure has become popular due to its advantages such as
minimal intraoperative blood loss and lower requirement
of analgesics in the postoperative period, easier access to
the Retzius space, improved visualization in the surgical
field, smaller incisions with better aesthetic results, lower

Table 1.
Characteristics of 30 Women Who Underwent Laparoscopic

Burch

Median (25 – 75 Quartile)

Age 63 (57.75, 67)

Parity 2 (2,3)

Body Mass Index 32.95 (29.7, 34.6)

Pre-op Stress Test 1 (1,1)

Pre-op ICIQ-SF 18 (16,19)

Pre-op Pad Weight (g) 150 (90,180)

Abbreviations: Pre-op, pre-operative; ICIQ-SF, International
Continence Society Incontinence Questionnaire short form.

Figure 1. Periurethral fascia is attached to the Cooper’s liga-
ment with Hem-o-LokTM Clips (WeckTM) on both sides.
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cost, and shorter hospital stay and rehabilitation period.10

When open traditional Burch was compared to the lapa-
roscopic approach, success rates were similar and as high
as 90%.11,12 In our clinic, the transperitoneal laparoscopic
route is preferred for the Burch procedure. Our success
rates in the 12th month in terms of the stress test and pad
test were 86.7% and 83.3%, respectively, similar to the
results in the literature.11,12

However, laparoscopic suturing, especially in a narrow
space like the retropubic area, is very difficult and can
take years to master. For this reason, the Burch procedure
has the tendency to be modified, and many technical
facilities (biological glues, bone fixators, synthetic
meshes, staplers) were reported to make the performance
of laparoscopic Burch surgery faster, easier, and conse-
quently, more accessible to surgeons.13 Even in the pres-
ence of these modifications, it is crucial that surgeons

have the necessary skills for laparoscopic suturing and
knot tying. However, no definitive conclusion has been
drawn about such modifications. It is not known if they
impair the efficacy that was previously established for the
open technique since global results are controversial.
There are several other conflicting results in the literature
about the efficacy of modification of the laparoscopic
technique, as well as its comparison with the open tech-
nique. This was evaluated in a recent article that con-
cluded that these conflicting results may be attributed to
the cure definition, method of reporting success rate, and
preferred questionnaires.14 Some have very strict criteria
such as defining cure and success as no SIU recurrence
(self-reported) and no re-operation, whereas others have
accepted these criteria as improvement in SUI symptoms.
In this study, our modification was using endoclips
instead of making knots in laparoscopic Burch. The

Table 2.
Comparison of the Patients According to Month 12 Stress Test Results

Negative (n = 26) Positive (n = 4)
P Value
(Mann Whitney U Test)Median (25% –75%) Median (25% – 75%)

Age 61 (57.75, 67) 67.5 (48.5, 70.75) P> 0.05

Parity 2 (2, 3) 2.5 (1.25, 5.25) P> 0.05

Body Mass Index 32.95 (29.9, 34.5) 32.2 (29.5, 37.15) P> 0.05

Pre-op Stress Test 1 (1,1) 1 (1,1) P> 0.05

Pre-op ICIQ-SF 18 (16,19) 20 (16,21) P> 0.05

Pre-op Pad Weight 155 (97.5,180) 120 (78.25, 187.5) P> 0.05

Postop PVR (ml) 27.5 (25, 30) 25 (20, 60) P> 0.05

Hospitalization (days) 1 (1,2) 1 (1, 1.75) P> 0.05

Abbreviations: Pre-op, pre-operative; ICIQ-SF, International Continence Society Incontinence Questionnaire short form; Postop, post-
operative; PVR, post void residual urine.

Table 3.
Stress Test Results

Stress Test

Negative
n (%)

Positive
n (%)

Pre-operative 0 (0%) 30 (100%)

3rd month 26 (86.7%) 4 (13.3%)

6th month 26 (86.7%) 4 (13.3%)

12th month 26 (86.7%) 4 (13.3%)

P values (Related sample Cochran’s
Q test)

P< 0.001

Table 4.
Pad Test

Pad Test

Negative
n (%)

Positive
n (%)

Pre-operative 0 (0%) 30 (100%)

3rd month 26 (86.7%) 4 (13.3%)

6th month 27 (90.0%) 3 (10.0%)

12th month 25 (83.3%) 5 (16.7%)

P values (Related sample Cochran’s
Q test)

P< 0.001

Multiple Endoclip Retraction Technique (MERT) in Laparoscopic Burch, Karadag MA et al.

July–September 2022 Volume 26 Issue 3 e2022.00034 4 JSLS www.SLS.org



inspiration for this modification was using these clips for
retraction in laparoscopic renal parancyma suturing. To
the best of our knowledge, this is the first study about this
modification in Burch surgery. Success was defined
as being cured of SUI (no symptoms), experiencing
improved symptoms of SUI in the ICIQ-SF and negative
stress test, and less than 2 g urine leakage in the one-hour
pad test. For avoidance of subjectivity in self-reporting
questionnaires, we tried to combine both ICIQ-SF and
objective findings evaluated by clinicians.

Veit-Rubin et al.2 reported that the laparoscopic operation
took longer to perform than the open technique in their
recent review article. However, the average operation du-
ration in patients who underwent laparoscopy was about
40min. in our study and this might be accepted as a short
duration for surgery. This duration might be explained by
our experience in laparoscopic skills and MERT. Both
transabdominal and retropubic laparoscopic surgeries are
routinely performed in our clinic.

There are conflicting results on the number of stitches
used on each side of the urethra in Burch surgery.5 Only
one study by Persson et al.15 reported that the group with
two stitches achieved an objective cure rate of 83% and
symptom improvement in 12% after one year. On the
other hand, these rates for the group with one stitch was
58% and 27%, respectively (P = .001). Souza et al.5 also
concluded that despite the lack of clear evidence, when
Burch is performed by laparoscopy, the best option seems
to be the use of two stitches, especially currently,
when there is a trend in the advancement of laparoscopic
suture techniques. As is routine in our clinic, we also
applied two or more stitches on each side of the urethra
in our technique. The number of stitches was determined
by area of periurethral tissue and space of Retzius.

Another point is using absorbable or nonabsorbable
sutures in Burch colposuspension. There is no consensus
in the current literature with regard to the suture material

to be used. In their review on this issue, Smits-Braat
reported an equal cure rate of 87% whether absorbable or
permanent sutures were preferred.2,16 We used absorb-
able suture (1-0 polyglactin) in our cases. This was a
necessity, because the Hem-o-LokTM clips cannot grip
nonabsorbable sutures like polypropylene due to its slip-
pery property during retraction.

This study had some limitations. First, it was a prospective
case series with a limited number of patients, without in-
dependent assessment or comparative controls, and was
thus subject to bias. Also, objective urodynamic data were
not recorded for analysis. The main reason for not obtain-
ing urodynamic examination was the COVID-19 pan-
demic, as we did not want patients to increase abdominal
pressure by coughing in a closed room with our urody-
namic nurse. Another reason was that urodynamic studies
are not required for patients with obvious clinical symp-
toms of isolated SUI, in line with the recommendations of
the National Institutes of Health.17 However, we believe
that utilizing subjective data is more clinically relevant for
practitioners and their patients. The number of patients in
this study could have been increased, but the pandemic
led to a decrease in the admission of patients to our out-
patient clinic according to each symptom type including
incontinence. Finally, all procedures were performed by a
single experienced surgeon. While this provides a standardi-
zation in the surgical technique, it makes the results less suit-
able to the wider community and limits its external validity.
We believe that the limited number of patients in this study
should not permit broad generalizations.

CONCLUSIONS

Laparoscopic Burch colposuspension is an effective pro-
cedure for SUI treatment. To facilitate suturing and to
achieve the best results, many surgeons search for differ-
ent modifications in this modality. We believe that MERT

Table 5.
International Continence Society Incontinence Questionnaire Short Form Score Change According to the Stress Test

Negative (n = 26) Positive (n = 4)
Median (25% – 75%) Median (25% – 75%)

Pre-operative 18 (16, 18.25) 20 (16, 21)

3rd month 2 (1,3) 14 (12.5, 15.5)

6th month 2 (1,3) 14 (12.5, 15.5)

12th month 2 (1,3) 14.5 (8, 15.75)

P values (Related sample Friedman’s test) P< 0.001 P= 0.062
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is one of the safe and effective modifications in the man-
agement of SUI with good one-year outcomes, when
performed by suitably trained experienced surgeons.
Long-term results from prospective standardized studies
including high number of the patients will reveal the true
reliability of this method in the future.
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