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Colpotomy in total laparoscopic hysterectomy without using an
energy source: a new approach
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Abstract

Currently, energy sources are used in the form
of either monopolar current or harmonic scalpel
for colpotomy in total laparoscopic
hysterectomy. This is associated with lateral
thermal damage to adjacent organs such as the
urinary bladder or lower ureter. The risk of scar
dehiscence with this method is higher than that
for abdominal hysterectomy. The objective of
this new technique is to reduce these
complications. The colpotomy is done using a
blade and scissors through the vaginal tube
without using any energy source. The resulting
edge of the cut is sharper than that done by
cautery, making it easy to pick full thickness of
vagina. Colpotomy with this method is quicker
than when using an energy source. There are
also no toxic fumes thus visibility is not affected.
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Introduction

Colpotomy in  total laparoscopic
hysterectomy is generally done using an
energy source; the most common ones
being monopolar energy or harmonic

scalpel. Colpotomy in abdominal
hysterectomy is usually done without
using such sources and is associated
with less chance of scar dehiscence.’
There is an increased incidence of
lateral thermal damage to the urinary
bladder and ureter if an excessive
energy source is used in laparoscopic
hysterectomy; sometimes this is not
noted during surgery but becomes
evident after a few days to 3 weeks.?
The incidence of vaginal scar
dehiscence is found to be higher in total
laparoscopic hysterectomy than either
abdominal or vaginal hysterectomy.*

All coagulation devices have a distinct
thermal spread which is dependent on
the type of mode, the application time
and the power setting.® Hefermehl et al.
found that monopolar mode causes
thermal spread of 3.5 mm when applied
for 1 second and after 2 seconds the
spread was more than 20 mm. For
bipolar mode it was 2.2 mm for 1
second and 3.6 mm at 2 seconds, for
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PK and LigaSure it was 3.9 mm and 2.8
mm respectively. For ultrasound the
thermal spread was 2.9 mm.

Gruber et al. studied energy induced
damage in the vagina of swine during
laparoscopic  hysterectomy.*  They
concluded that all energy sources cause
damage due to lateral thermal spread
with the least damage due to the
harmonic scalpel and the maximum
damage due to the bipolar mode. Sutton
et al. studied various energy sources for
lateral thermal damage in porcine
muscle cuts and found that the degree
of thermal damage varied with the
instrument type, the power setting and
the application time with monopolar
diathermy resulting in the highest
temperature and tissue damage.’

Rappaport et al. studied the effect of
electrocautery on wound healing in

midline laparotomy incisions in rats.
They found that tensile strength was
significantly reduced where coagulation
current was used as compared with a
scalpel and that there was more tissue
necrosis, inflammation and adhesion
formation in animals where an energy
source was used.®

In the technique reported here, use of
an energy source is avoided as far as
possible. This may help to reduce the
incidence of vaginal scar dehiscence.

Technique description

This technique is similar to total
laparoscopic hysterectomy up to the
point when the uterine arteries on both
sides are coagulated and cut. After the
uterine artery on both sides has been
desiccated or tied, the blade handle is
loaded with a #11 blade (Figure 1).

Figure 1. #11 blade is mounted on the blade handle
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The vaginal tube is loaded with a blade
handle fitted with a # 11 blade (Figure
2). Sterile gel is applied to the tube for
easy introduction. The blade handle is
pulled back and the tube is introduced in
the vagina. The tube is pushed in the

vagina to stretch it. The vaginal tube
acts as a colpotomizer. The stretching of
the vagina demarcates the rim of the
tube from the laparoscopic view, which
helps to highlight the line along with
which the wvagina is to be cut.

Figure 2. The blade handle passed through the vaginal tube

The blade is pushed to cut the vagina at
the 12 o’clock position anteriorly and the
6 o’clock position posteriorly (Figure 3).
The cut is made wide enough to allow
the introduction of the blade of the
scissors. Care must be taken to avoid
the tip of the blade from injuring any
organ. A grasper from the 5 mm port is

Colpotomy in total laparoscopic hysterectomy

used to prevent bladder or bowel injury
which can be done by grasping the tip of
the blade. Cutting the vagina at the 12
o'clock position is accomplished by
pushing the blade handle down towards
the floor, so the tip of blade opens at 12
o’clock above the Cervix.
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Figure 3. The blade is seen coming from the vaginal tube

If the handle is held at 12 o’ clock then perception of direction of blade is
the tip of blade will be at 6 o’clock reversed since the camera looks from
(Figure 4). The surgeon should note that above.

when looked at from below, the

g Handle pushed down

v

Blade at 12 o'clock

Handle pulled up

Blade at 6 o'clock

Figure 4: To demonstrate the direction of the blade and handle.

Blade at 6 0’ clock will cut posterior vagina at center.
Blade at 12 o’ clock position will cut vagina anteriorly at the center
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The opening is widened with the
scissors to cut the vagina from 10 to 2
o’clock anteriorly and from 4 to 8 o’clock
posteriorly using the laparoscopic route
(Figures 5, 6 & 7). The tube is
withdrawn a little to reduce the stretch
on the vagina. If a bleeder is seen, it is
spot coagulated using a bipolar forceps.

Figure 7. The anterior vagina is
opened from the 10 o’clock to the 2
o’clock position. The edge of vagina
is seen without coagulation

The lateral attachments of uterus and
vagina, i.e. cardinal ligaments, are tied
with number one delayed absorbable
suture on both sides by extracorporeal
knots as this pedicle is thick (Figure 8).
The tags are kept long. Then the
ligaments are cut along with the vagina.

Figure 5. Widening the opening by
scissors

Figure 6. The posterior vagina is

opened from the 4 O’ clock to the 8 Figure 8. The left cardinal ligament
O'clock position tied with the vaginal angle
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The specimen is removed (Figure 9)
and the vagina sutured as usual, either
from the vaginal route or from the

laparoscopic route. The long tags kept
with the cardinal ligaments are tied to
the vaginal angle.

Figure 9. The edge of vagina is uncharred and both cardinal ligaments are tied to

vaginal angle with a pack in vagina
Discussion

A Medline search was done for related
literature. The exact cause of vaginal
cuff dehiscence is not yet known. The
possible causes are impaired wound
healing due to thermal damage from
energy sources, and vaginal closure
techniques such as depth of suture,
decreased knot security and infection.

Hur et al. have shown that total
laparoscopic hysterectomy has a higher
incidence of vaginal cuff dehiscence
when compared to abdominal or vaginal
hysterectomy.> In a series of 7,286
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cases, 10 cases were complicated by
vaginal cuff dehiscence. Eight out of
these ten cases were a result of total
laparoscopic hysterectomy with one
each a result of abdominal and vaginal
hysterectomy. The relative risk of
vaginal cuff dehiscence was significantly
higher in total laparoscopic
hysterectomy. Their conclusion was that
the use of thermal energy in addition to
other factors was responsible for the
cuff dehiscence.!

The main differences in technique
between total laparoscopic
hysterectomy and abdominal or vaginal
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hysterectomy are the extensive use of
an energy source and probably poor
suturing techniques.

Uccella et al. have done a multi
institutional analysis of 12,398 cases
that underwent hysterectomy by various
routes. There were 23 cases of vaginal
scar dehiscence in total laparoscopic
hysterectomy as compared to 9 in
abdominal and 6 in  vaginal
hysterectomy. It was observed that if the
vagina is sutured by the vaginal route,
the incidence of vaginal scar dehiscence
is low.’

Fanning et al. studied 463 cases of total
laparoscopic hysterectomy and 147
patients who underwent laparoscopic
assisted hysterectomy. There were 17
cases in the total Ilaparoscopic
hysterectomy group who had scar
dehiscence as compared to none in
LAVH group. Their conclusion was that
the vaginal closure technique was the
reason for dehiscence rather than the
use of an energy source for colpotomy.
Possible vaginal closure technique
issues  included shallow  suture
placement, decreased knot security and
the suture fraying associated with
laparoscopic suturing.?

In another study by Kim et al. with 604
hysterectomies, there were 21 cases of
scar dehiscence; of these, total
laparoscopic hysterectomies were 274,
laparoscopic assisted vaginal surgeries
were 238 and abdominal radical
surgeries were 63.° Out of the 274 total
laparoscopic hysterectomies, 169 cases
were closed with intracorporeal
continuous sutures and 105 cases were
sutured by the vaginal route.
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Of the 604 hysterectomies, there were 3
eviscerations [0.49%)] and 21
dehiscences  [3.47%)]. Dehiscence
occurred in 15 of the 274 cases of total
laparoscopic  hysterectomies. There
were 238 laparoscopic  assisted
hysterectomies and 4 [1.68%] had scar
dehiscence while there were 63 cases
abdominal hysterectomies with only two
cases [3.17%] of scar dehiscence. Of
the 169 cases of total laparoscopic
hysterectomies  with  intracorporeal
continuous suture, four cases of scar
dehiscence occurred; whereas, 11
cases of scar dehiscence occurred in
the total laparoscopic cases closed with
vaginal continuous locking sutures. So
the inference was drawn that
intracorporeal suturing is better than
vaginal suturing in total laparoscopic
hysterectomy.’

Kumagai et al. studied wound healing in
rats that had a midline fascial incision
made  with either  scalpel or
electrocautery and then the incision was
inoculated with E. coli.'® They found that
the tensile strength in the wound was
significantly less when the incisions
were made with electrocautery than with
a scalpel. The use of electrocautery was
also associated with more frequent
bacteremia. This study suggests that
scalpel wound healing is better than that
of electrocautery.®

Klauschie  studied the histologic
characteristics of the vaginal cuff tissue
of patients with vaginal cuff dehiscence.
The conclusion drawn was that the
cases of vaginal cuff dehiscence had
higher levels of acute and chronic
inflammatory cells thus delaying the
healing.** Vaginal cuff dehiscence has
been blamed on poor suturing technique
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rather than excessive energy source.” ®
® When the vagina is sutured by vaginal
route, the incidence is comparable to
abdominal or vaginal hysterectomy. In
the study by Uccella et al., 12,398 cases
were studied; by reducing the power of
monopolar current, the rate of vaginal
scar dehiscence did not change.’

Robinson et al. studied vaginal cuff
dehiscence after robotic total
hysterectomy, they found that the
vaginal cuff dehiscence was the result of
thermal spread and cuff tissue damage
from electrosurgery used for
colpotomy.*?

Mannivannan et al. studied gingival
perfusion pre and post operatively. They
compared scalpel wounds with those
from electrocautery using Doppler flow
studies. They found 30% more blood
flow by the 7" day, 19 % more flow by
the 15" day and 11% more flow by the
30™ day in cases where the scalpel was
used. As wound healing is influenced by
revascularization rate, they concluded
that scalpel wound healing may be
superior to that of elecrocautery.™
Though exact reasons are not known,
the following may be some possible
causes.

Use of excess energy source
Poor suturing technique

In the technique described here, an
energy source is not used to cut the
vagina, except for the bleeders, that are
dealt with by bipolar energy. The sharp
edge cuts contribute to better healing as
a result of the depth of the suture and
more favorable approximation which
may reduce the chances of scar
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dehiscence. With no energy source
used, there is no possibility of lateral
thermal damage. Although there were
no accidental injuries; if an injury were
to occur, it could easily be dealt with by
suturing because of good visibility.
There will be more bleeding with this
technique than with the wuse of
diathermy; however, as there are no
major blood vessels in this area, this
should not be of great concern. This
technique is more like the open
technique including the fact that the field
of vision is good due to no fumes.

Conclusion

This new approach, due to its
advantages of minimal or no use of an
energy source for colpotomy and the
sharp cut edges of the vagina for better
approximation, is expected to reduce
the incidence of thermal damage to the
lower ureter and urinary bladder and the
amount of scar dehiscence. Additionally,
the cardinal ligaments are defined, and
are tied to the edge of the vaginal angle,
as is done in abdominal hysterectomy,
to give better support to the vaginal
angle. Research needs to be done to
collect data using this technique to
determine if it does indeed decrease the
incidence of vaginal scar dehiscence.
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