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ABSTRACT

Objectives: The utilization of barbed sutures in laparoscopic hysterectomy has become popular among gynecologic sur-
geons. Our aim was to compare the outcomes of two different techniques for closing the vaginal cuff with barbed sutures
in laparoscopic hysterectomies.

Material and methods: A retrospective study was completed on 202 patients who underwent laparoscopic hysterectomy
for benign diseases at Istanbul Kanuni Sultan Suleyman Training and Research Hospital from April 2014 through June
2016.Ingroup 1 (n=139),a single-layer continuous suturing method was used; each bite contained the pubocervical fascia
and vaginal mucosa anteriorly, and vaginal mucosa and rectovaginal fascia posteriorly. In group 2 (n = 63), a double-layer
continuous suturing method was used; only vaginal mucosa was included in the first layer, and a second layer incorporated
the pubocervical and rectovaginal fascias.

Results: Patient characteristics (age, body mass index, parity, previous abdominal surgery, smoking, comorbidity) were
similar between the two groups. There were also no differences in total operation time, length of hospitalization, intraop-
erative complications, and perioperative change in hemoglobin levels. There was no difference between the two groups
in terms of vaginal cuff dehiscence, which was the primary outcome measure of the study. Secondary outcome measures
(presence of granulation tissue, spotting, cuff cellulitis) were also similar between the two groups.

Conclusions: We observed no differences in outcomes between single- or double-layer vaginal closure techniques with

barbed sutures.
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INTRODUCTION

Hysterectomy is one of the most common gynecologic
operations in the world. Approximately 600,000 procedures
are executed each year in the United States compared with
1,000,000 cases in China [1]. It can be performed abdomi-
nally, vaginally or endoscopically. The American Congress
of Obstetricians and Gynecologist recommends using a mi-
nimally invasive approach for the benefit of the patients
and the associated reduced health care costs [2]. Today,
laparoscopic hysterectomy (LH) is considered as a minimally
invasive procedure when vaginal hysterectomy is not feasi-
ble because of anatomic difficulties.
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Reich described the first LH in 1989 [3]. Since then, the
trend of using LH has steadily increased from 0.3%in 1990 to
16.8-24.9% in 2010 [4, 5]. It has been associated with impro-
ved outcomes such as decreased morbidity, shorter hospital
stay, and quicker return to normal activities when compared
with the abdominal approach [6]. However, LH has not been
widely used because of its technical difficulties such as in-
tracorporeal suturing of the vaginal vault. With the recent
introduction of barbed suture technology, more surgeons are
performing laparoscopic cuff suturing without tying knots.

Vaginal cuff dehiscence (VCD) is a partial or total se-
paration of the edges of the vaginal cuff with or without
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bowel evisceration [7]. This complication is more common
with LH when compared with both abdominal and vaginal
approaches [8]. The use of barbed sutures decreases the
rate of VCD in endoscopic surgery [9, 10]. These results
suggest that barbed sutures are a safe and valuable for
vaginal cuff closure. To date, all previous studies compared
the results of barbed sutures with conventional sutures. In
this retrospective cohort study, however, we only focused
on barbed sutures. We compared two different techniques
for closing the vaginal vault using barbed sutures among
women who underwent LH in our institution; single-layer
closure in group 1 and double-layer closure in group 2.

MATERIAL AND METHODS

Local ethics board approval was granted for the study
(Decree no: 624). We performed a retrospective study of
patients who underwent laparoscopic hysterectomy for be-
nign indications by a single group of gynecologic surgeons
in Istanbul Kanuni Sultan Suleyman Training and Research
Hospital between April 2014 and June 2016. All three gy-
necologists (DY, HK, AH) were experienced in laparoscopic
surgery at the beginning of the study. All patient files, which
contain operative reports, clinic notes, anesthesia records,
discharge summaries, and telephone contacts, were collec-
ted from the hospital archive and reviewed. Additional data
were retrieved from the electronic medical database system.
Patient characteristics (age, body mass index [BMI], obstetric
history, surgical history, indication for surgery, comorbidi-
ties), operation characteristics (operating time, perioperati-
ve blood parameter changes, postoperative hospital stay),
and intraoperative and postoperative complications were
obtained. All of patients were reexamined between Sep-
tember 2016 and July 2017 to detect any existing vaginal
cuff granuloma. During this visit, we also questioned the
presence of postoperative complications that might have
been managed by another hospital because some patients
were not residing in the city where the study was conducted.
In the event that such a condition was detected, the rela-
ted documents and reports were provided and recorded.
Patients who could not be contacted or were not willing to
participate were excluded from the study. Subjects were
also excluded from the analysis if they had an additional
urogynecologic procedure, cuff closure by vaginal route or
conversion to laparotomy. The primary outcome measure
was dehiscence of the vaginal cuff. Secondary outcome
parameters were the presence of granulation tissue, posto-
perative vaginal bleeding (or spotting), and cuff cellulitis.

All patients underwent the same routine preparation
before surgery including administration of prophylactic anti-
biotics. All laparoscopic hysterectomies (LH) were performed
in a standard fashion. In brief, our laparoscopic hysterecto-
my technique was as follows. An intrauterine manipulator

(Clermont-Ferrand, Karl Storz, Tuttlingen, Germany) was
inserted into the uterus. After pneumoperitoneum was
created, a 10 mm umbilical trocar port for the camera and
three ancillary 5 mm trocar ports were inserted for instru-
mentation. Advanced bipolar devices (LigaSure; Valleylab,
Inc., Boulder, CO or Enseal; Ethicon Endo-Surgery, Blue Ash,
Ohio) were used to seal and transect the ligaments and
pedicles. Colpotomy was performed by using monopolar
energy with a pure cutting current. If necessary, uterine
morcellation was performed vaginally or laparoscopically.
After removal of the uterus from the vagina, bipolar energy
was used to achieve cuff hemostasis at the lowest level.
Unidirectional barbed sutures (3-0, 15 cm length, 26 mm
half circle taper point needle, V-Loc™:; Covidien, Mansfield,
MA) were used laparoscopically for vaginal cuff closure in
all patients. Two surgeons (HK, AH) used a single-layer con-
tinuous suturing method in group 1; starting from the left
corner, each bite contained the pubocervical fascia and
vaginal mucosa anteriorly, and vaginal mucosa and rectova-
ginal fascia posteriorly. The running suture was cut without
tying a knot at the right corner (Fig. 1). The other surgeon
(DY)_used a double-layer continuous suturing method in
group 2; only vaginal mucosa was included in the first lay-
er, and a second layer incorporated the pubocervical and
rectovaginal fascias (not vaginal mucosa) to run the suture.
The barbed suture was cut without tying a knot at the right
corner (Fig. 2). The patients were instructed to abstain from

Figure 1. Single-layer suturing method in group 1. A. Suturing was
started from the left corner B. Each bite contained the pubocervical
fascia and vaginal mucosa anteriorly, and vaginal mucosa and
rectovaginal fascia posteriorly
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Figure 2. Double-layer suturing method in group 2. A. Suturing was
started from the right corner including only the vaginal mucosa in
the first layer. B. A second layer incorporated the pubocervical and
rectovaginal fascias (not vaginal mucosa)

intercourse and deep bathing for at least eight weeks after
the surgery.

The demographic factors and outcome variables were
compared among groups 1 and 2 using univariate tests. Pa-
rametric tests were used when equal variances and normal
distribution could be confirmed. Otherwise, nonparametric
tests were used to compare the parameters of the two gro-
ups. Significance was considered when P values were lower
than 0.05. The data entry and statistical tests were perfor-
med using Microsoft Office 2010 and SPSS 22.0 software.

Table 1. Clinical features of the groups

RESULTS

The records of 285 patients who underwent total lapa-
roscopic hysterectomy performed by the three surgeons
within the annotated time were retrieved from the data-
base system. Among 83 patients who were excluded from
the study: 37 had additional urogynecologic procedures,
29 had been sutured with conventional materials, 5 were
converted to laparotomy, 9 could not be contacted, and
3 were not willing to participate in the study. A total number
of 202 patients were analyzed; 139 (69%) comprised the
single-layer group (group 1), and 63 (31%) were included
in the double-layer group (group 2).

Indications for surgery in group 1 included symptomatic
uterine leiomyoma (n = 71), adenomyosis-endometriosis
(n=23),abnormal uterine bleeding resistant to medical tre-
atment (n=42), and persistent adnexal mass after menopau-
se (n=3).In group 2, surgical indications were symptomatic
uterine leiomyoma (n = 34), adenomyosis-endometriosis
(n=9), and abnormal uterine bleeding resistant to medical
treatment (n = 20). Overall, the most frequent indication
for surgery was uterine leiomyoma (51%) and there was no
statistically significant difference between the two groups.

Sixintraoperative complications occurred; three bladder
injuries and two sigmoid serosal lacerations were repaired
laparoscopically during the same operation. One omental
injury related to the direct primary trocar entry was locali-
zed and sealed to stop bleeding. These patients were not
excluded from the study because these complications did
not relate to the study outcomes.

The results of the comparison performed with univa-
riate analysis stratified by closure technique are shown in
Tables 1 and 2. The mean age of the study population was
49.7 years (range, 35-82 years), and there were no statistical-

Age mean + SEM
BMI mean = SEM
Parity mean + SEM

Duration of the operation (min) mean + SEM
AHD (g/dL) Mean + SEM

Any previous abdominal surgery n (%)
Diabetes n (%)

Hypertension n (%)

Smoking n (%)

Peripheral vascular disease n (%)

Intraoperative complication n (%)

SEM — standart error of the mean; BMI — body mass index; Hb — haemoglobin

49.3(0.63) 50.4 (0.66) 0.34
30.8 (0.46) 29.8(0.42) 0.19
2.97(0.12) 279 (0.15) 0.37
138.9 (3.5) 141.1 (5) 0.74
1.46 (0.72) 1.43(0.73) 0.80
32(23) 19(30.2) 0.30
11(7.9) 6(9.5) 0.79
34(24.5) 12 (19) 0.47
7(5) 7(11.7) 0.14
3(2.2) 1(1.6) 0.99
4(2.9) 2(3.2) 0.82
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Table 2. Outcome measures of the study groups

Vaginal cuff dehiscence n (%)

Granuloma tissue n (%)
Spotting n (%)
Cuff cellulitis n (%)

ly significant differences between the two groups. Twenty-
-three percent of the patients in the single-layer group had
a previous abdominal surgery, as did 30.2% of patients in
the double-layer group; the difference was not statistically
significant. The mean duration of the operation was 139 mi-
nutes (+ 2.86 minutes) in the entire study population and
similar between the two groups. No statistically significant
differences were found with respect to BMI, parity, change
in hemoglobin levels (AHb), length of hospital stay, smoking
and comorbidities (Tab. 1).

The primary outcome measure, VCD, was seen in only
one patient in the single-layer group. There was no sta-
tistically significant difference between the two groups
(Tab. 2). The patient with VCD was aged 40 years with a BMI
of 32.9 who underwent total laparoscopic hysterectomy for
a symptomatic leiomyoma. Her operation was unevent-
ful and took 90 minutes to perform. She presented with
vaginal bleeding 9 days after surgery and reported not
having antecedent intercourse. No bowel evisceration was
associated; accordingly, she was started on antibiotics and
treated expectantly.

The rates of vaginal spotting were similar between the
two groups: 15.8% in the single-layer group and 14.3% in
the double-layer group. No major bleeding occurred in
either group apart from in the patient with VCD. Although
vaginal cuff granuloma rates were lower in the double-layer
group (17.3% in group 1 vs. 9.5% in group 2), the difference
did not reach a statistically significant level (p = 0.15). Seven
cases (5%) in single layer group and 3 cases (4.8%) in double
layer group with cuff cellulitis were treated medically; the
difference was not statistically significant.

DISCUSSION

The findings of this retrospective analysis suggest that
single- or double-layer vaginal cuff closure in LH using bar-
bed sutures provide similar results with respect to VCD and
also granulation tissue generation, postoperative vaginal
bleeding (i.e., spotting) or cuff cellulitis.

With advances in technology, the laparoscopic approach
is being increasingly used for total hysterectomy. Several
studies demonstrated that laparoscopic hysterectomy (LH)
associates with shorter hospital stay, less surgical infection,

1(0.7) 0(0) 0.99
24(17.3) 6(9.5) 0.20
22(15.8) 9(14.3) 0.83

7(5) 3(4.8) 0.99

and faster recovery [5]. Along with the rapid boost in the
rate of LH, an increased incidence of vaginal cuff dehiscence
(VCD) has been noted. The incidence of this rare complica-
tion is not clear and varies between 0% and 5% [11, 12]. In
areview, the rate of VCD increased from 0.1% with abdomi-
nal hysterectomy to 5% with LH [8]. WhenVCD is associated
with bowel evisceration, some complications could occur
in the absence of proper management including bowel
perforation, peritonitis, and sepsis [13].

Smoking, diabetes, advanced age, immunosuppres-
sion, early coital activity, postoperative infections, and cuff
hematoma have been associated with an increased risk of
VCD [14, 15]. Nevertheless, the majority of VCD is seen wi-
thout any detectable cause [8]. It has been postulated that
laparoscopic colpotomies using monopolar energy may be
an underlying factor due to tissue necrosis and prolonged
devascularization [8]. Also, some histopathology studies
suggested that the amount and the type of energy used
for colpotomy could predispose to VCD [16, 17]. However,
several studies failed to reveal an association between mo-
nopolar energy and an increased risk of VCD in laparoscopic
hysterectomies [12, 18]. Given all these considerations, per-
haps the causes of VCD dwell in surgical technique, espe-
cially in the closing process of the vaginal cuff.

Suturing of the vaginal cuffis a critical component of LH
with many variations in surgical technique and materials. In-
sufficient suture placement, decreased knot security and
suture fraying may have an impact on the development of
VCD [7].1n 2007, a revolutionary suture design, the barbed
suture, was introduced to the market to facilitate laparo-
scopic suturing. Barbed sutures do not require an assistant
to apply tension to the suture thread, unlike continuous
suturing with conventional materials. Moreover, they close
the tissue without the use of surgical knots, which is the
weakest point of the suture line [19]. In this study, we focu-
sed on the performance of barbed sutures by not including
cases of vaginal closure with conventional sutures. However,
several studies in the literature compared traditional suture
materials to barbed sutures.

Only two studies found that barbed sutures decreased
the rate of VCD compared with standard suture materials
[9, 10]. On the other hand, many studies could not find any
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association between the two groups for VCD [20-27]. In
a meta-analysis, Bogliogo et al. [28] reported that the rate
of minor bleeding, major bleeding, and VCD was similar in
minimally invasive hysterectomy with or without the use of
barbed sutures.They found that barbed sutures reduced the
time for vaginal cuff suturing. In a review, Smith et al. [29]
also found that barbed sutures decreased the average total
procedure time by 15.6 minutes and 5.4 minutes for vaginal
cuff suturing. This shortened surgical time may theoretically
compensate for the elevated cost of barbed sutures [25].
We did not measure the time for cuff suturing in our study;
however, the total operation time was similar in both groups.

Jeung et al. [30] compared the double-layer continuous
method with interrupted figure-of-eight sutures using Vicryl
in both groups and found no benefits for the double-layer
suturing group. Several studies that compared barbed sutures
(with double-layer cuff closure) with conventional sutures
reported similar results with regard to spotting and cellulitis
[20, 21, 23, 25]. In contrast, two studies performing a similar
comparison found a decrease in the proportion of patients
with vaginal bleeding (spotting) using double- layer barbed
sutures [9, 22]. Regarding granuloma, two studies reported
that there was no advantage of double-layer closure with
barbed sutures [20, 22]. Another two studies, however, found
less granuloma tissue formation with double-layer barbed su-
tures [9, 24]. Our study is the first to compare the double-layer
technique with single-layer closure using barbed sutures in
both groups. We found no difference between the two groups
regarding VCD, cuff granuloma, spotting or cellulitis.

Cuff complications after hysterectomy other than VCD
are not rare and can cause discomfort for patients. Bleeding
(spotting) is the main reason for repeat consultations in the
postoperative period after LH [22]. We found that 15.3% of
the entire patient population experienced spotting; it was
the most common complication of our study. We could not
measure the duration of spotting due to the retrospective
design of our study. We observed that some patients reported
prolonged periods of spotting of up to two months. Vaginal
cuff granuloma was also frequent (14.8%) in our patient popu-
lation and was even defined beyond two years following the
operation in individual cases. One could presume that there
might be an association between spotting and granuloma.
However, only 7 of 30 patients (23.3%) with cuff granuloma
reported spotting in our study, with no significant association.

Ourinstitution has been using barbed sutures for vaginal
cuff closure in laparoscopic hysterectomies since 2013. Al-
though some surgeons still prefer to use conventional bra-
ided sutures, barbed sutures became quite popular in our
hospital. We only included the patients of three surgeons
because these surgeons performed a high volume of LH
within the defined period, thereby eliminating the influence
of experience variability originating from different surgeons

being at different points in their learning curves in LH. The
retrospective design was a limitation of our study. Therefore,
the allocation of cases to the two groups was not randomi-
zed due to which the group sizes were uneven. Moreover, it
was possible to have recall bias because some patients may
not have remembered all the potential symptoms during
the early postoperative period (e.g., spotting). Another limi-
tation was the rarity of the primary outcome (VCD), which
makes it difficult to demonstrate a decrease in the incidence
of this event in a relatively small study population.

CONCLUSIONS
We observed no differences in outcomes between sin-
gle-or double-layer vaginal closure techniques with barbed
sutures. The preferred method, whether single- or double-
-layer closure of the vaginal cuff in LH, should be founded
on the surgeon’s choice. This issue merits randomized con-
trolled prospective trials.
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