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Objective: To compare the vaginal stump characteristics following total abdominal hysterectomy between two vaginal
incision techniques, electrosurgery versus scalpel or scissors.

Material and Method: A randomized single-blind controlled trial was performed in 80 patients scheduled to undergo total
abdominal hysterectomy for benign conditions. Either sharp instrument (scalpel or scissors) or electrosurgery was used
for vaginal incision following standard surgical technique for total abdominal hysterectomy. The main outcome measures
were the vaginal stump characteristics determined by the degree of vaginal mucosal approximation and the presence of
vaginal granulation at 6-week postoperatively.

Results: Six weeks after surgery, the number of patients with incomplete mucosal approximation following electrosurgical
technique was 11 (27.5%), as compared to 8 (20%) (p = 0.43) in the scalpel/scissors technique group. The incidences of
vaginal granulation in the scalpel/scissors group and electrosurgical group were 10% and 22.5%, respectively.
Conclusion: The vaginal stump characteristics at six weeks following total abdominal hysterectomy between two vaginal

incision techniques were not statistically significantly different.
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Total abdominal hysterectomy is a commonly
performed major gynecologic operation. Diverse
surgical techniques were comprehensively applied in
this procedure. The vaginal stump closure?, suture
materials®¥, and mode of hysterectomy® were studied
and incontrovertibly verified to affect the vaginal
stump healing. One of the novel surgical techniques
is performing vaginal incision by electrosurgical
equipment instead of the classic approach with scalpel
or scissors, especially in laparoscopic surgery®.
Although both techniques have been widely practiced,
there has never been a comparative study to validate
the superiority in terms of vaginal stump healing.

Electrosurgery creates a desired tissue effect
by delivering high-frequency alternating current
through different electrodes, monopolar or bipolar, that
manipulate electrons to create sufficient current density
in living tissue. Cut waveform is a continuous output
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current used to cut and desiccate tissue. Coagulation
waveform is a highly-interrupted output, reserved
for surface fulguration, to control small open bleeders
and superficial coagulation. Blend mode is a
moderately-interrupted output”. Using electrosurgery
in coagulation mode during colpotomy has been
used by some gynecologists for bloodless dissection.
Nevertheless, vaginal stump healing after electrosurgery
in coagulation mode is a contentious issue while the
classical dissection by scalpel or scissors is known.
The objective of the present study was to
compare two vaginal incision techniques, electrosurgery
with coagulation mode and scalpel or scissors, based
on the vaginal stump characteristics at 6-week interval
after total abdominal hysterectomy. The stump
characteristics were determined by an approximation of
vaginal mucosa and a presence of vaginal granulation.

Material and Method

This randomized single-blind parallel
controlled trial enrolled 80 patients scheduled for total
abdominal hysterectomy for benign conditions between
March and October 2015. The study was approved by
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the Ethic Committee on Human Rights Related to
Research Involving Human Subjects, based on the
Declaration of Helsinki, the Department of Obstetrics
and Gynecology, Faculty of Medicine, Ramathibodi
Hospital, Mahidol University, Bangkok, Thailand
(IRB.ID 02-58-06). All participants provided written
informed consent with guarantees of confidentiality.

The inclusion criteria were patients 15 to
60 years of age, scheduled for total abdominal
hysterectomy for benign conditions, who were willing
to participate in the study. Women with underlying
diseases or conditions that affect wound healing
process, such as connective tissue diseases, autoimmune
diseases, uncontrolled diabetes mellitus, chronic renal
failure, cirrhosis, severe malnutrition, or bedridden
status were excluded. Additionally, the patients who
were not able to return for follow-up at the postoperative
outpatient clinic were also excluded.

On admission, each woman was allocated into
one of the two groups, based on computer-generated
randomization, preliminarily prepared in sealed opaque
envelopes. The upper vagina would be incised with a
scalpel or scissors in one group, and with electrosurgery
in the other group, see Fig. 1.

Preoperative prophylactic antibiotics and
standard sterile techniques were used in all cases.
All of the operations were performed by experienced,
board-certified gynecologists. The surgical techniques
of total abdominal hysterectomy® were standardized
among surgeons. In the scalpel/scissors group, after the
uterus was pulled cephalad and the cervix was identified
by palpation, the upper vaginal was circumferentially
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Fig.1  Flow of the study.
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incised using scalpel or scissors. The electrosurgery
group had an upper vaginal incised using monopolar
electrode at 30 to 50 watts of current power setting in
a coagulation mode”. After colpotomy, the vagina was
cleaned with povidone-iodine. Allis forceps were used
to grasp opened vaginal edges in both groups, instead
of compressing the vaginal with hysterectomy clamps
during suturing. The lateral vaginal cuff angles were
sutured with atraumatic 1-0 polyglactin in figure-of-
eight stitches in order to incorporate the full thickness
of'the vaginal wall and include the cardinal-uterosacral
complex. Additional full thickness figure-of-eight
stitches were placed about 1 cm in depth and 1 cm apart
between stitches to completely close the stump. Pelvic
irrigation was carried out with sterile saline solution,
standard abdominal closure was achieved without
suturing the pelvic peritoneum. All patients received
the consistent postoperative care.

One week in advance, we reminded all patients
of'their postoperative follow-ups, which were arranged
at our outpatient clinic at 6-week postoperatively.
They were asked to indicate any possible abnormal
symptoms such as fever, vaginal discharge, vaginal
bleeding, pelvic pain, genitourinary symptoms, or
sexual problems. A speculum examination was done to
inspect the vaginal stump by the author (Tinsopharat C)
who was unaware of the type of surgical technique.
The primary outcome, vaginal stump characteristic
after total abdominal hysterectomy, was categorized
into two types, complete and incomplete mucosal
approximation. Complete vaginal stump approximation
was defined as an absence of mucosal separation,
suture materials, or granulation tissues at vaginal
stump. Incomplete mucosal approximation was
diagnosed when mucosal separation or unabsorbed
suture materials or vaginal granulations were evident.
Vaginal granulation was stipulated as small, visible,
painless, red or pink, granular to polypoid lesions
protruding from the mucosal surface. Patients who
had non-bleeding vaginal granulations at 6-week
post-operation were counseled for observational
management and arranged for a follow-up two weeks
later. Bleeding vaginal granulation was treated with
topical silver nitrate solution. The lesions found at
8-week post-operation were treated with topical
silver nitrate solution every one or two weeks, until
resolution®. If the lesions persisted after four to six
silver nitrate applications, an excisional biopsy was
performed and sent for pathological studies. Detected
infected vaginal stumps were treated with oral
antibiotics.
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Table 1. Patient demographic data and clinical characteristics’

Scalpel/scissors (n = 40) Electrosurgery (n = 40) p-value
Age (year) 46.1+6.2 48.0+5.9 0.15
Weight (kg) 61.7+11.2 63.9+12.8 0.42
Height (cm) 155.7+5.6 156.3+5.5 0.63
BMI (kg/m?) 25.5+4.8 26.1+4.9 0.56
Operation time (minute) 121.9436.5 136.6+39.1 0.09
Length of hospital stay (day) 4.0+1.2 4.0+0.79 0.74
Estimated blood loss (ml) 250 (50 to 1,400) 225 (30 to 1,500) 0.56*

BMI = body mass index

 Values are mean + SD except estimated blood loss using median (min to max)

* Mann-Whitney U test

The data was analyzed with a computerized
statistical package (PASW statistics 18; SPSS Inc.,
2009, Chicago, IL). The Chi-squared test was used
for categorical variable analysis and continuous
variables were evaluated with t-test or Mann-Whitney
U test. The statistically significant was determined by
p-value <0.05.

Results

Eighty women were sequentially randomized
enrollment in the present study: 40 patients allocated
to the scalpel or scissors group and 40 to the
electrosurgical group. None of the participants was
excluded after randomization. The patients’ baseline
demographic and clinical characteristic data were
listed in Table 1. The indications for hysterectomy
were similar in both groups as summarized in Table 2.
The mean operative times were 121.9 minutes in
the scalpel/scissors group and 136.6 minutes in the
electrosurgical group (p-value = 0.09). The mean
length of hospital stay was 4.0 days in the scalpel or
scissors group and 4.0 days in the electrosurgical group
(p-value = 0.74). The median estimated blood loss
was 250 mL in the scalpel/scissors group and 225 mL
in the electrosurgical group (p-value = 0.56).

Six weeks after the operation, 19 patients
(23.8%) had incidences of incomplete vaginal mucosal
approximation, eight (42%) in the scalpel or scissors
group and 11 (58%) in the electrosurgical group
(Table 3). However, is was not a statistically significant
difference (p-value = 0.43). The overall incidence of
vaginal granulation was 16.25%. The incidence of
vaginal granulation in the scalpel/scissors group and
electrosurgical group six weeks after surgery were 10%
and 22.5%, respectively. Symptomatic patients were
treated with topical silver nitrate solution every one to
two weeks according to the research protocol and
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Table 2. Indications for hysterectomy
Indications Scalpel/scissors Electrosurgery p-value
n (%) n (%)
Myoma uteri 19 (47.5) 24 (60.0) 0.14
Adenomyosis/ 16 (40.0) 8(20.0)
endometriosis
Others* 5(12.5) 8 (20.0)

* Ovarian tumor, prophylactic surgery for breast cancer

Table 3. Vaginal stump characteristics at 6 weeks after total
abdominal hysterectomy

Vaginal Scalpel/scissors  Electrosurgery p-value
mucosal (n=40) (n=40)
approximation

Complete (%) 32 (80.0) 29 (72.5) 0.43

almost all of the lesions resolved after silver nitrate
treatment. Only one patient in the electrosurgical
group had persistent vaginal granulation after six
weekly silver nitrate application. Excisional biopsy
was required to exclude prolapsed fallopian tube.
Nevertheless, the granulation tissue was pathologically
confirmed.

Three patients had vaginal stump infection,
one in the scalpel group and two in the electrosurgical
group. All of them resolved after oral antibiotics
treatment. Serious complications such as a vaginal stump
dehiscence, gastrointestinal, and urinary tract injury
were not experienced six weeks postoperatively®.

Discussion

The results from the present study showed the
vaginal stump characteristics, complete and incomplete
approximation, were not different between the scalpel/
scissors group and the electrosurgical group, after the
standardized surgical protocol. In addition, the author
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found a higher incidence of granulation following
electrosurgical technique. Only a few cases of vaginal
stump infection, considered as a minor complication,
were reported (3.75%).

The present study, which is among the
previously few randomized controlled trials, focused
on the vaginal cuff healing, and comparing between
the effects of sharp dissection and electrosurgery, even
though, electrosurgery has been used for decades. The
physician, who was unaware of the patients’ allocation,
is the only person who assessed the vaginal stump
characteristics and collected all data at the postoperative
follow-up visit in order to minimize inter observer
variability. Additionally, none of the patients were lost
to follow-up because of the reminding phone call
protocol. The limitation of the present study was the
new vaginal stump characteristic evaluation criteria
that we had just developed and validated due to a lack
of prior studies on vaginal healing process. Keratinized
skin healing may differ from vaginal healing, non-
keratinize epithelium, and a result of the different
environment'”. The vaginal wound is generally
unexposed to air, and is situated in a moist environment
with bacterial flora. Owing to the power of the study,
the incidence of rare complications could not be
concluded.

In the present study, vaginal stump
characteristic was defined as the approximation and
granulation of vaginal stump based on a few studies
on human vaginal healing process. Persistent vaginal
stump granulation was frequently used as an indicator
of postoperative vaginal stump healing in many
previous studies®. The progressive maturation
of granulation tissue is one of the normal wound
healing processes!'”. Normally, repairing process of
approximated surgical wounds consists primarily of
re-epithelialization in less than 48 hours with minimal
fibroplasia and granulation tissue formation. Persistence
of granulation tissue beyond wound surface is the result
of incomplete re-epithelialization and representation
of poor healing. Re-epithelialization process may be
disturbed by many factors including incomplete wound
approximation, inadequate hemostasis, presence of
inflammatory cells at healing site, and proliferation
and migration of epithelial cells adjacent to the wound,
host immune system and wound environment!?.
Still, some patients had poor stump healing without
granulation. The vaginal stump approximation
evaluation was put into practice to detect the patients
with poor mucosal healing without the presence of
granulation.
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The study established that there were 20%
versus 27.5% of incomplete mucosal approximation
in the scalpel/scissors group and the electrosurgical
group, respectively. There was no statistically significant
difference in vaginal stump characteristics between
both groups (p-value =0.43). Meticulous approximation
of the healthy vaginal tissue by suitable suturing
technique as directed in the protocol could relate to
the equivalent vaginal stump characteristics between
both groups. Recently, Valenga-Filipe et al studied a
dissection technique for abdominoplasty, utilizing a
scalpel versus diathermocoagulation on coagulation
mode and comparable outcomes such as wound healing
was validated!. This was despite that the abdominal
skin was keratinized, which was different from non-
keratinized epithelium of the vagina.

On the contrary, there was a higher incidence
of granulation in the electrosurgical group than
the scalpel/scissors group. From recent studies, the
occurrence of vaginal granulation after electrosurgical
technique was generally lower. Azadi et al reported
that the incidence of vaginal stump granulation
emerging after electrosurgical technique was 6.4%,
six weeks after surgery®. Manyoda et al reported
32% of granulation formation in the scalpel-incised
vaginal stump closed by polyglactin®. Electrosurgery
caused more vaginal tissue destruction than sharp
colpotomy leading to poor healing of vaginal cuff,
which may explain the rising incidence of granulation
tissue in the electrosurgical group®.

There was no serious complication in the
present study, especially the highly concerned vaginal
cuff dehiscence. The mode of surgery was one of
the risk factors of vaginal cuff dehiscence, which
developed at the higher rate ensuing robot-assisted
laparoscopic hysterectomy (4.12%)* and laparoscopic
hysterectomy (0.64 to 0.75%)¢15!9, The use of
electrosurgery to accomplish the vaginal colpotomy
in both surgical approaches was a potential factor to
increase the rate of vaginal cuff dehiscence®. The
vaginal cuff was sutured in proper places with secure
knot tying under clear direct vision in total abdominal
hysterectomy, resulting in higher achievement of full
thickness closure®.

In conclusion, the vaginal stump characteristics
six weeks following total abdominal hysterectomy
between two vaginal incision techniques, electrosurgery
versus scalpel or scissors, were not statistically
significantly different. The electrosurgery on
coagulation mode may be an interesting approach

3

to attain colpotomy, with beneficial hemostasis, ‘a
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bloodless dissection’, a potentially shorter operative
time, and a lower risk of hematoma3'8-20 This
technique is safe, particularly in the hands of experienced
surgeons. However, abiding vaginal healing process
after six weeks and long-term complications should
be further studied.

What is already known on this topic?

Vaginal stump healing has the inconvertible
effect of the technique of vaginal closure, suture
materials, and mode of hysterectomy. Using electro-
surgery during colostomy was practiced by some
gynecologist. However, there are few studies in vaginal
characteristics comparing between both techniques -
scalpel/scissors and electrosurgery.

What this study adds?

This study evaluated the vaginal stump
characteristics as the effect of using electrosurgery
and scalpel or scissors during colpotomy. The vaginal
stump characteristics six weeks post operation were
not statistically different between both groups. However,
there were higher incidence of granulation following
electrosurgical than scalpel or scissors techniques.
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