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ORIGINAL ARTICLE

OUTCOME OF VAGINAL CUFF CLOSURE FOLLOWING
TOTAL LAPAROSCOPIC HYSTERECTOMY USING
UNIDIRECTIONAL BARBED SUTURE VERSUS VAGINAL
APPROACH FOR BENIGN UTERINE CONDITIONS

Adil Bangash, Ayaz Gul, Ahmad Faraz, Nargis Gulab
Department of General Surgery, MTI , Lady Reading Hospital Peshawar, KPK, Pakistan

ABSTRACT

Background: Multiple factors influence the outcome following a vaginal cuff closure such as the use of instruments
for the intracorporeal suturing, the skill of the surgeon and more importantly the indication for surgery and pre-
existing factors such as diabetes, obesity and smoking. The objective of this study was to compare intra-operative
vaginal cuff closure following total laparoscopic hysterectomy using unidirectional barbed suture or vaginal
approach, for benign uterine conditions.

Materials & Methods: It was a prospective interventional study conducted at obstetrics and gynecology
department of northwest general hospital and Lady Reading Hospital Department of Surgery from 1%t January
2018 till 31 December 2022. All patients presenting to Out-patient department with benign pathology and needing
laparoscopic surgery were put alternatively in two groups. A total of 84 patients were included in this study 42
in each group. Group A included patients where hysterectomy was performed laparoscopically and uterus was
delivered vaginally followed by closure of the vault over the manipulator in continuous fashion with PDS 2/0 or
Vicryl V-Lock® (Covidien). In Group B the Uterine Manipulator was removed and vaginal closure was performed
in two layers bidirectionally using Vicryl 2/0. Data was collected, placed on SPSS version 16. and was analyzed.

Results: Eighty four (84) patients were subjected to TLH and were alternately placed in to either Group A or B.
The mean age and BMI of patients were similar with no statistical differences. The most frequent indication for
Hysterectomy in both groups was Fibroid uterus. Eighteen patients (43.9%) from Group A and 21 patients (51.2%)
from group B were post-menopausal. Lower operative times was observed in Group B with a mean difference
in operative times of approximately 27 minutes was observed ranged between 39.5 and 118.5 minute. Vaginal
cuff hematoma was observed more frequently in group A (4 patients). In contrast only two patients (4.8%) from
group B had evidence of small hematomas.

Conclusion: There is a non-significant difference with Regards to Mean operating time following Laparoscopic
Hysterectomy with lesser time taken for Vaginal Cuff repair vaginally as compared to Laparoscopic repair. There
is no difference in outcomes between groups for the choice of material used except that the incidence of Vaginal
Dehiscence was higher in patients with Laparoscopic repair (Barbed suture Single Layer Continuous Repair).
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INTRODUCTION

Henry Reich performed the first Laparoscopic Hys-
terectomy in 1989 and since then several techniques
have emphasized on the various approaches and
modifications to enroll patients as potential candidate
for Laparoscopic and minimally invasive procedures.
' Many proponents of Vaginal Hysterectomy strongly
recommend vaginal hysterectomy for non-prolapse
benign indications.?® Recently, a multivariate analy-
sis conducted by Lee et al. concluded the benefits
of vaginal hysterectomy in a large series of 1618
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patients, depicting reduced operative times and
fewer complications when compared with different
techniques of laparoscopic hysterectomy. *

Overlooking the benefits of reduced postoperative
bleeding and earlier resumption to normal activities
alongside lower mean pain scores clearly outlines
the benefits of laparoscopic hysterectomy. Inevita-
bly, with the range of indications for hysterectomy
and gynecologists still prefer the vaginal route but
there remains much debate about the choice and
technique of Vaginal cuff closure at the end of a
Laparoscopic Hysterectomy.® Debate about com-
pleting most of the later steps of hysterectomy by the
Laparoscopic Assisted Vaginal Hysterectomy (LAVH)
was surging literature with widely contrasting results
suggesting the feasibility of repairing the Vaginal
cuff by the vaginal route rather than unidirectional
or bidirectional suture intracorporeally at the end of
a Total Laparoscopic Hysterectomy. &8

The importance of this debate ranks from the fear of
a dreadful complication known as vaginal cuff dehis-
cence, which could result in Visceral perforation and
life-threatening bleeding in an infected environment.®
The incidence of vaginal cuff dehiscence is reported
to be 5-10 times more frequent than the_very low
0.1%-0.2% following vaginal or open abdominal hys-
terectomy.'® Thus, the triad of Infection, bleeding and
dehiscence remains the primary focus of deciding
the technique of closure.

Multiple factors influence the outcome following a
vaginal cuff closure such as the use of instruments
for the intracorporeal suturing, the skill of the surgeon
and more importantly the indication for surgery and
pre-existing factors such as diabetes, obesity and
smoking. ''® Vaginal anatomy related to age and
post-operative coital activity are other important
factors that influence outcomes after a vaginal cuff
repair.

Most studies have focused on data retrieved from
document of patients retrospectively and there are
few studies that have prospectively evaluated the two
approaches with wide variation in the choice of suture
material, the technique of suturing (continuous vs
interrupted) and the distance from the cuff edge or
adjacent sutures. The objective of this study was to
determine which approach is feasible with regards
to operative time and frequency of complications.

MATERIALS AND METHODS

This prospective interventional (experimental) trial
was conducted at Northwest general Hospital and
Lady Reading Hospital, following Ethical Approval
from the committee for Biomedical Ethics at Lady
Reading Hospital, Peshawar. A consent form carry-
ing details of the type of procedure and its details
were clearly enlisted to obtain Informed consent
from every patient was obtained. Surgeons included
to operate in the study with a minimum experience

of 50 Total Laparoscopic Hysterectomies (TLH)
were questioned by the researcher about their
experiences with suturing techniques at the end of
the procedure.

In a study conducted by Uccella et al. the incidence
of Postoperative Vaginal cuff bleeding was 2.7%.'*
considering a margin of error of 5% and a confidence
interval of 95% the calculated number of patients in
each group of the study accounts to 41cases sum-
ming to a total of 82 patients that are to be operated
for benign uterine diseases.

From 1t January 2018 till 31 December, 2022 all
patients presenting in the Out-patient Department
following complete workup, that were candidates
for Elective Laparoscopic Hysterectomy with
Benign conditions, were enrolled and alternately
placed in either group by purposive (convenience)
method. Inclusion criteria was all patients of all age
groups with diagnoses of benign uterine conditions
without history of any open pelvic surgery were
included in the study. Patients with NYHA grade
3and 4, previous pelvic surgery, clinically evident
prolapse and suspicion or proven malignancy were
excluded. Per-operatively, any patient with suspicion
of malignancy were subjected to histopathological
confirmation, if not previously excluded from the
study. Incase results of histopathology guided
a diagnosis of Malignancy; those patients were
excluded from the study.

All patients were subjected to complete obstetrical
and gynecological history followed by complete
work-up including hematological, serological and
biochemical workup. Patients with a hemoglobin
concentration of 10g/dl were subjected to Iron
therapy or transfusions guided by the Ferritin levels.
In the theatre, all patients were placed in a standard
lithotomy position or Lloyd Davies position on the
direction of the operating surgeon. Mangeshkar
Uterine manipulator was first positioned and a
standard three to four port laparoscopic access
was established with the camera port of 10mm
universally place at the umbilicus. The vessel sealing
device used in all cases was Ligasure® (LS10).

Following the procedure till completion when the
uterus was delivered vaginally, in Group A the
vaginal Vault was repaired laparoscopically over
the uterine Manipulator. Change in size of the
manipulator during closure in group A was permitted
to ensure adequate closure and Single layer
continuous Closure with 2/0 PDS or Vicryl V-Lock?
(Covidien) was fashioned. In Group B the Uterine
Manipulator was removed and vaginal closure was
performed in two layers bidirectionally using Vicryl
2/0. In this group the ports were not removed till
completion of closure. At the end of the procedure
in both groups’ Laparoscopic inspection of complete
anterior and posterior walls of the stump were
examined to observe completion of closure. In case
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of defects (inadequate closure) additional sutures
were permitted in both groups.

Pelvic drains were placed in the pelvis in both
groups and only external padding around the
perineum was done before shifting the patient to
the Recovery area. Intake and output monitoring
was done in all patients during the first 24 hours
and at the end of first POD drains and Padding was
checked for documenting additional bleeding in the
post-operative phase. General complications such
as atelectasis, fever, Deep venous thrombosis and
paralytic ileus were documented on the proforma
as were surgical complications, which included
bleeding, vaginal discharge, wound infection,
Vaginal Stump dehiscence, Postoperative Hospital
stay and pain scores on 1%t Post-operative Day. Post-
operative weight of delivered uterus and Operative
time considered as the time of trocar insertion till
removal of all ports at the end of the procedure was
calculated.

Data collection was done by the researcher in this
study and the operating surgeons were blinded of
the inclusion of any patient in a particular group
till the closure in the operating theatre. All patients
were counselled and advised to avoid intercourse
for 8 weeks. The patients were followed in the
out-patient department at 10 days and one month
post-operatively.

Statistical Analysis

All data from file and proforma were recorded on the
SPSSversion 16. Demographic data, operative data
and complications of both groups were compared
with a p value of 0.05 considered at statistically
significant. Continuous data such as age, hospital
stay, blood loss and operative time were repre-
sented as mean, + standard deviation and groups
were compared using the student t test and Mann
Whitney U test. Categorical data was represented
as percentage and compared with the other group
using the Chi square test.

RESULTS

During the duration of the study 103 patients were
subjected to Total Laparoscopic Hysterectomy (TLH).
For benign conditions of the uterus, 84 patients
were subjected to TLH and were alternately placed
in to either Group A or B. One patient from either
group was lost during follow-up and were excluded
from the study. The mean age and BMI of patients
were similar with no statistical differences. The most
frequent indication for Hysterectomy in both groups
was Fibroid uterus with ultrasonological evidence of
less than size of equivalent 12 weeks gravid uterus
prior to surgery. (p=0.55)

Preoperative focus on patient factors such as
Hemoglobin (p=0.49) and Ferritin levels (p=0.37)
was maintained to rule out indication for transfusion
in the post-operative period and the observation of

these non-significant findings were also augmented
by the fact that patients with low ferritin levels
were first subjected to Iron therapy and those with
normal Ferritin and transferrin levels were advised
pre-operative blood transfusions before surgery till
hemoglobin levels and anemia normalized. Three
patients (7.3%) from group A and one patient (2.4%)
from group B required pre-operative transfusions to
progress to surgery.

Two patients (4.8%) from Group A had recent exposure
or history of corticosteroid therapy for other causes.
Liaison with the anesthetist about requirement for
per-operative doses of Hydrocortisone was decided
based on 9 am cortisol readings. A total of 14 patients
(17%) from the series were diabetic at the time of
surgery with 8 patients (19.5%) from Group A, these
findings were statistically non-significant (p=0.33).
Most patients in the series were sexually active and
married although 18 patients (43.9%) from Group
A and 21 patients (51.2%) from group B were post-
menopausal. (p=0.62)(Table 1)

A non-significant difference of lower operative times
was observed in Group B with a mean difference
in operative times of approximately 27 minutes
was observed ranged between 39.5 and 118.5 min
(p=0.06). The per-operative mean weight of uteri
in Group A was larger (285g) than those of Group
B (256.69) but this difference was not statistically
significant (p=0.83). The recorded operative Blood
loss was non-significantly higher in the Vaginal
repair group with a mean blood loss of 118 ml but
no patient from either group was transfused blood
per-operatively.

Vaginal cuff hematoma was observed more frequent-
ly in group A (4 patients) and these finding were
observed during surgery laparoscopically during the
repair or at the end of the procedure. In contrast only
two patients (4.8%) from group B had evidence of
small hematomas at the end of the procedure when
examined laparoscopically before termination of the
procedure. The hematoma was invariably observed
at the corners of the vaginal cuff repair and two
patients (4.8%) from Group A whereas one patient
(2.4%) from Group B required open exploration to
drain the hematomas and secure hemostasis.

The other cause for conversions was one patient
(2.4%) from Group A with suspected bowel injury
in a case of endometriosis and another conversion
was performed in a patient from Group B with evident
ureteric injury with complete transection at the level of
the Mackenrodt’s ligament along with bladder injury
in a case of severe adhesions from Endometriosis.
(p=0.18) (Table 2)

The mean amount of blood collected in drains
post-operatively was similar in both groups with no
significant statistical difference as was the number of
patients in either group requiring blood transfusion
post-operatively. Minimal collections detected by Ul-
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Table 1. Demographic and Preoperative Data (n=41)

Group A Group B Signifi-
(Laparoscopic repair) (Vaginal repair) cance
r]=41 l']=41 p=
Age (yrs)(mean) (+s.d) 49.9(+6.1) 51.4(+5.9) 0.9
BMI (Mean)(+s.d) 24.3(+3.6) 22.8(+4.1) 0.52
Parity (mean) (+s.d) 3.1(+1.1) 2.8(+0.9) 0.67
Indication for surgery
Fibroid uterus (%) 07(17%) 06(14.6%)
Dysfunctional uterine bleeding (%) 14(34.1%) 15(36.5%)
Endometrial Hyperplasia (%) 08(19.5%) 06(14.6%)
Adenomyosis (%) 04(9.7%) 02(4.8%) 0.55
Endometrial polyp (%) 02(4.8%) 05((12.1%)
Endometriosis (%) 02(4.8%) 01(2.4%)
Ovulatory dysfunction (%) 04(9.7%) 06(14.6%)
Pre-operative Hemoglobin (g/dl) (+s.d) 10.3(+1.8) 11.1(+2.2) 0.49
Ferritin Levels (ng/ml) (+s.d) 118.6(19.1) 131.6(+23.9) 0.37
Diabetes (%) 08(19.5%) 06(14.6%) 0.33
Corticosteroid administration (%) 02(4.8%) 00 0.18
Post-menopausal status (%) 18(43.9%) 21(51.2%) 0.62
2. Per-operative Data and operative complications (n=41)
- G B
Group A (Lap?roscop .roup . Significance
ic repair) (Vaginal Repair) -
n=41 n=41 p=
Mean Operative time (min) (+s.d) 124.9(38.1) 97.3(18.4) 0.06
Weight of the uterus (g)(+s.d) 285(+63.3) 256.6(+78.1) 0.83
Mean Operative Blood Loss (ml) (+s.d) 93.2(31.6) 118(+59.5) 0.14
Vaginal Cuff Hematoma (%) 04(9.7%) 02(4.8%) 0.2
Ureteric injury (%) 01(2.4%) 01(2.4%) 0.71
Bowel injury (%) 02(4.8%) 00 0.09
Urinary bladder injury (%) 01(2.4%) 03(7.3%) 0.14
Conversion to open abdominal procedure (%) 03(7.3%) 02(4.8%) 0.18

trasound was observed in three patients (7.3%) from
group A and 2 patients (4.8%) from Group B. Two
patients (4.8%) from Group A required radiological
drainage after Total laparoscopic hysterectomy for
pelvic collections and associated high grade pyrex-
ia not settling with antibiotics after one week. One
patient (2.4%) from Group B that was converted to
open surgery to repair ureteric and bladder injury
required radiological drainage of a urinoma.

During the follow-up Period, two patients (4.8%) from

Group A that had early post-operative complaints of
vaginal bleeding, presented with vaginal Dehiscence
when examined on 10" post-operative day. One
(2.4%) of the two patients had suspicion of gut
loops protruding through the defect on speculum
examination which required urgent intervention by
reduction of bowel loops and repair of the vaginal
vault/cuff through the vaginal route. Mean stay of
patients was very similar ranging from 1day to 12
days in both groups (p=0.81). (Table 3)
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Table 3. Frequency of General/Vaginal cuff Complications and Postoperative Outcome

Group B
(Laparc?;g:gig repair) | (Vaginal :epair) Significance

n=41 n=41 P=
Mean Post-operative blood loss(ml) (+s.d) 110.8(+47.5) 106.3(+56.1) 0.88
Vaginal Bleeding (%) 02(4.8%) 01(2.4%) 0.51
Post-operative pyrexia (%) 04(9.7%) 03(7.3%) 0.39
Intra-abdominal collection (%) 03(7.3%) 02(4.8%) 0.44
Urological injury/fistula (%) 04(9.7%) 04(9.7%) 0.89
Vaginal Dehiscence (%) 02(4.8%) 00 0.09
Vaginal Evisceration (%) 01(2.4%) 00 0.23
Paralytic ileus (%) 02(4.8%) 03(7.3%) 0.61
Port site infection (%) 02(4.8%) 03(7.3%) 0.61
Pulmonary complications (%) 04(9.7%) 01(2.4%) 0.29
Deep venous thrombosis (%) 01(2.4%) 00 0.23
Requiring Re-operation/Re-intervention (%) 04(9.7%) 01(2.4%) 0.19
Mean Post-operative Stay 2.8(+0.9) 2.6(+0.7) 0.81
(Days) (xs.d)
Mean Pain score 15! postoperative day(+s.d) 4.6(+2.1) 5.1(+1.8) 0.78
No. of cases requiring blood transfusion (%) 02(4.8%) 02(4.8%) 0.8

DISCUSSION

Hysterectomy is a very common gynecological
procedure that has many fears associated with the
complications and outcomes varying according to
the indication for Hysterectomy. Since the introduc-
tion of Laparoscopic Hysterectomy there has been
many variations described due to the learning curve
of intracorporeal suturing of the vaginal cuff at the
end of hysterectomy.'® ' Knowing the benefits of
laparoscopic surgery with reduced bleeding or need
for transfusions, reduced hospital stays and early re-
sumption to normal activity, there remains concerns
about the number of urological injuries, the operative
times and complications of anesthesia.'” 18

In a study conducted by Uccella et al. which included
alarge number of prospectively enrolled patients, the
incidence of vaginal cuff complications was much
higher in the Transvaginal repair group'. With cuff
complications accounting to 19.5% in the transvag-
inal group and particularly vaginal cuff dehiscence
being 2.7% in comparison to 1% in the intracorporeal
unidirectional Barbed wire laparoscopic group, sug-
gested that the study be concluded and stopped due
to ethical issues (p=0.01). This was not observed in
our study as only two patients had presented with
vaginal dehiscence. In our study the number of sub-
jects were much fewer than included in the study by
Uccello et al. but surgeons were permitted to have
a final laparoscopic loo after both techniques of
closure and in cases of doubt, were allowed to take

additional sutures.

Perfecting the art of intracorporeal suturing with con-
ventional suture has remained a major challenge for
many laparoscopic gynecologists and a 4 port has
many ergonomic limitations.'® But the introduction of
the barbed suture has significantly improved operat-
ing times and reduced the chances of defects. In our
study the vaginal repair Group (Group B) was per-
formed with Vicryl 2/0 (interrupted) which suggests
the slight but obvious increase in the suture cost
but this is not significant considering the additional
cost of Rs. 2500-5000/-. In a study conducted by
O’Hanlan et al. there is a clear contradiction to the
results following vaginal closure after Laparoscopic
Hysterectomy, with very low rates of Vaginal cuff
complications (2.29%) and a vaginal dehiscence rate
of less than 1%.% The technique described by O’'Han-
lan et al, incorporates 5mm deep vaginal sutures at
5mm distance. Whereas in our study the additional
placement of sutures and Laparoscopic vision at the
end of the procedure augments the repair.

In a study conducted by Blikkendaal et al. three tech-
niques were compared which included 75 repairs
(22.7%) performed transvaginally (interrupted), 90
repairs (27.2%) performed in the interrupted fashion
laparoscopically and the laparoscopic continuous
single layer suture used in 166 patients (50.2%).2!
The frequency of vaginal dehiscence was observed
in 1.3%,3.3% and 2.4% respectively. Suggesting a
more comparable result for the interrupted vaginal
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repair and a continuous single layer laparoscopic
approach to repair of the Vaginal cuff at the end of
Laparoscopic Hysterectomy. This study had many
similarities in methods to our study except that in
our study the Laparoscopic repair (group A) was
performed using V-lock 2/0 making it easier to use.
In a study conducted by Herraiz et al. the efficacy
of barbed suture (V-Lock) was observed in a series
of 121 laparoscopic hysterectomies only one case
(0.8%) of partial vaginal dehiscence was observed
using uni or bi-directional laparoscopic vaginal cuff
repair. In our study two patients (4.8%) had presented
with Vaginal cuff dehiscence in the Laparoscopic
repair Arm using V-lock sutures.?? In their study,
3.3% patients had Pyrexia or post-operative abscess/
collection in the pelvis which is comparable to the
4.8% from our study.

The highlight of our study was the operative time
which was statistically non-significant but the results
are comparable to results from most studies although
the discussion on the laparoscopic techniques and
skills of surgeons varies widely.? In a retrospective
observational study conducted by Kim et al. the
mean time taken alone for Laparoscopic closure
of the vaginal cuff was 7.4min in the barbed wire
group versus the Vicryl group (12.2 min) which was
statistically significant (p=0.001).2* The number of
patients in our study were fewer than most studies
concluding the benefits of a laparoscopic repair of
the vaginal cuff after laparoscopic hysterectomy.
In our study the various techniques of repair were
limited. Alone supporting the results of lower but
insignificant total operative times of vaginal repairs
could be a major limitation before deciding which
procedure is of choice to proceed at the end of a
laparoscopic Hysterectomy.

CONCLUSION

There is a non-significant difference with Regards to
Mean operating time following Laparoscopic Hyster-
ectomy with lesser time taken for Vaginal Cuff repair
vaginally as compared to Laparoscopic repair. There
is no difference in outcomes between groups for the
choice of material used except that the incidence
of Vaginal Dehiscence was higher in patients with
Laparoscopic repair (Barbed suture Single Layer
Continuous Repair). A multi-center Randomized
controlled trial comparing other modifications, tech-
niques and suture materials for closure of vaginal
cuff after Laparoscopic Hysterectomy need to be
performed; focusing on larger number of patients.
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