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A PILOT STUDY: The Ten Successful Cases of Modified
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Background: Laparoscopically asisted vaginal
hysterectomy (LAVH) has continued to gain popularly.
However, one of the limitations is a huge leiomyoma.
Modified LAVH, using uterine screw and forceps, was
designed and introduced by our research team for solving
this problem.

Study objective: To evaluate the effectiveness and safety
of modified laparoscopically assisted vaginal hysterectomy
(M- LAVH), using uterine screw and forceps.

Design: Descriptive study.

Setting: Srinagarind Hospital, Faculty of Medicine, Khon
Kaen University.

Patients: Patients scheduled for hysterectomy for
a benign condition, in whom a vaginal hysterectomy was
not possible and no moderate to severe adhesion.
Interventions: Modified laparoscopically assisted vaginal
hysterectomy (M- LAVH), using uterine screw and forceps.
Results: Ten patients were recruited in this study. Huge
leiomyoma (> 12 week-size ) was diagnosed in 8 patients.
The others were recurrent uterine bleeding, caused by
submucous leiomyoma, and recurrent dysfunctional
uterine bleeding. The operative procedures were M- LAVH
in 6 patients, additionally with unilateral salpingo-
oophorectomy in 3 patients and bilateral salpingo-
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oophorectomy in 1 patient. The mean operative time was
194 minutes (S.D. =54, 95% CI: 155.4, 232.6). The mean
duration of forceps applied throughout the procedure was
27 minutes (S.D. = 9.2, 95% CI: 20.4, 33.6). The median
weight of uterus, including cervix, was 315 gm (range
270-750 gm). Two patients developed post operative
complications. One, whose the suture material of uterine
artery had spontaneously slipped in 12 hours after
surgery, was repeated laparoscopic electrocoagulation
for homeostasis. Another developed pelvic inflammatory
disease at the third week after operation. Almost all
patients were discharged from the hospital on the third
day after operation (range 2- 5 days).

Conclusions: M-LAVH, using uterine screw and forceps,
is a safe and effective method for treatment the patient
who indicated hysterectomy, especially due to large
leiomyoma. Therefore we would like to distribute this new
procedure to the gynecological laparoscopists for further
study and further evaluate for improving the success of
LAVH.
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Introduction

Before laparoscopic hysterectomy (LH) was introduced
for female pelvic surgery by Reich' total abdominal
hysterectomy (TAH) had been recognized as a common
operation. Since then, the variability for laparoscopic
hysterectomy procedures have been developed by many
physicians.”® Because of increase of operative complications,
laparoscopically assisted vaginal hysterectomy (LAVH) was
recommended in limited indications, as well as other types
of LH.” The LAVH was not recommended in leiomyoma
larger than 13 cm.? In Srinagarind Hospital since 1998, many
patients with large leiomyoma (>12 week- size) had been
operated by LAVH. Two significant problems were detected
in the operative field. The first issue was how to evaluate
and clear the screen. The other concern was how to remove
the uterine mass from the abdominal cavity. To resolve these
problems, the Modified-LAVH (M-LAVH), using uterine screw
and forceps, was introduced in early 2006 by Department of

Obstetrics and Gynecology, Khon Kaen University.
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In this article, we report our ten successful experience
of M-LAVH with uterine screw and forceps. This research
was approved by Ethic Committee and supported by

Commission on Higher Education-Fund.

Materials and methods

This research was carried out from June to September
2006 at Srinagarind Hospital. The inclusion criteria were the
patient, age over 18 year-old, with a strong indication of TAH
that could not be operated by vaginal hysterectomy (V-hyst).
All of the participants would not have moderate to severe
endometriosis or chronic pelvic inflammatory disease (PID).
The patients were preoperatively counseled on the risks
versus the benefits of this operation. We recorded the duration
of forceps application till finishing the sawing process, total
operative time, actual uterine (included cervix) weight, and

post-operative complications.
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Surgical procedure

Under general anesthesia with endotracheal intubations,
the urinary bladder was emptied and retained by a non-
inflated balloon Foley catheter. Pneumo-peritoneum was
performed via Verres needle with approximately 2 liters of
COZ. The four-puncture technique was used, a 10 mm.
reusable cannula was placed supraumbilically for laparoscopic
camera. After which, two 5 mm. cannulas were placed laterally
in each lower quadrant and finally, a 5 mm. cannula was
placed approximately 2 inches below the umbilicus.

If each side of adnexa was planed to remove, the
uterine screw (5 mm.) would be inserted into the opposite
side of lateral cannula and crossed direction to the uterine
surface that located between uterine fundus and cornu. After
screwing, the screw was pulled upward to expose adnexa
and round ligament. The plasma kinetic (PK) coagulating and
cutting device was used, through the lower umbilical cannula,
to coagulate and transect the round ligaments and the
infundibulopelvic ligaments (whenever the ovary was to be
removed). Whenever the ovary was retained, the same
technique was repeated to coagulate and transect the round
ligaments, proximal fallopian tubes and ovarian ligaments.
The same procedure was done on another side. The laparoscopic
scissor was then inserted to dissect the vesico-uterine
(peritoneal) reflex.

The vaginal procedure was started by using A-P
retractors to expose the vaginal canal and cervix. First, the
diluted-adrenaline (1:100,000) was injected around the cervix
to minimize unnecessary bleeding. Then, the outer-cervix was
incised circularly by knife. After that, re-incised and stopped
bleeding by monopolar electrocoagulation. Allis clamps were
used to lift the anterior incised vaginal fornix and then the
sponge with gauze was pushed into the space between
bladder and cervix up to the cut peritoneal reflex and
abdominal cavity.

For the posterior approach, the posterior incised fornix
was grasped by Allis clamps. Then, the index finger was
used to push into the space between the clamps and cervix
until the tense purple-membrane was seen and cut to expose
the peritoneal cavity. The uterosacral ligaments and cardinal
ligaments were clamped by Heaney clamps. The PK clamps
were placed medially to the Heaney and electrocoagulation

started. The coagulated ligaments were transected closely to

uterus by a Mayo scissor. Except transecting, the same
procedure was done to the uterine vessels.

The uterine puncture was inserted through the cervical
canal and screwed up to the estimated uterine division-point.
Before the tip of puncture protruded into the abdominal
cavity, by observing the whitening point on the uterine
surface, the puncture-direction was pointed to the camera.
These processes had to be done carefully under laparoscopic
monitor. After the puncture was removed, the saw-hooker
was inserted directly into the puncture hole to the peritoneal
cavity.

Each branch of uterine forceps was prepared by inserting
saw into the plastic shield and then into the forceps channel.
The first branch of uterine forceps, with containing saw in
place, was applied into the posterior space to cul-de-sac.
Then, the second branch with containing saw was applied to
anterior space to the abdominal cavity. After that, the
forceps was locked. The next step, the anterior and posterior
saw-rings, located near the tip of the forceps, were hooked
by saw-hooker and pulled downward. After looking carefully
via monitor, the uterus was slowly sawn, first by the posterior
saw and then by the anterior saw. The forceps, plastic shield
and saws were then removed. In order to prevent severe
gas-leakage, this process should be done within 30 minutes.
However, if the leakage was excessive, we should track
the forceps downward until the pneumo-peritoneal was
recovered.

The first part of uterus was then removed through the
vaginal canal, and the uterine vessel stump was cut closely
to uterine wall. The same process was repeated in another
part. Then, the uterine vessel stumps were carefully checked
for bleeding before closure of the vaginal stump. The vaginal
stump was closed by delay absorbable suture. The inflated
urinary catheter was retained until 24 hours after surgery.

The bleeding was rechecked via the laparoscopic
monitor. The abdominal wall puncture sites were sutures and
the patient was closely observed in the post operative room.

Antibiotic prophylaxis was used in every case.
Preoperative ampicillin started with 2 gm intravenously and
then, ampicillin 1 gm continued every 6 hours plus gentamicin
240 mg once a day until the patients were discharged. In the
cases of febrile morbidity, we continued antibiotics by oral

route for 14 days.
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Figure 1 Innovative instruments in Modified laparoscopically
assisted vaginal hysterectomy: A, Khampitak
Uterine screw. B, Khampitak Uterine forceps.
C, Uterine puncture and Saw hooker. D, Non-
traumatic craniotomy-saw.
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Figure 3 Uterine weight, duration of M-LAVH and duration
of forceps application (by case numbers)

Figure 2 lllustration for transvaginal uterine removal process
(After uterine arteries were electrocoagulated):

A, By traction on the cervix, uterine puncture was inserted through
the cervical canal and screwed up to the estimated uterine division-
point. Before the tip of puncture protruded into the abdominal cavity,
by observing the whitening point on the uterine surface, the puncture-
direction was pointing to the camera.

B, After removing the uterine puncture, saw hooker was inserted
directly into the puncture hole to the peritoneal cavity.

C, Each branch of uterine forceps was prepared by inserting saw
into the plastic shield and then into the forceps channel. The first branch
of Uterine forceps, with containing saw in place, was applied into the
posterior space to cul-de-sac. Then, the second branch with containing
saw was applied to anterior space to the abdominal cavity. After that,
the forceps was locked.

D, Next steps, the anterior and posterior saw-rings located near
the tip of the forceps, were hooked by saw-hooker with the help of
trans-abdominal laparoscopic grasper.

E, Then, saw-hooker was pulled downward.

F. After looking carefully via monitor, the uterus was slowly sawn,
first at the posterior portion and then anterior portion. The forceps and
saws were then removed. The first part of uterus was removed through
the vaginal canal, and the uterine vessel stump was cut closely to

uterine wall. The same process was repeated in another part.
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Results

Of the 10 patients who were strongly indicated for total
abdominal hysterectomy and were recruited for this study,
a large leiomyoma (>12 wk.) was diagnosed in 8 patients.
The others suffered from recurrent uterine bleeding caused
by submucous leiomyoma and recurrent dysfunctional uterine
bleeding. The median age of the patients was 48.5 years
(range 32-55 years). All were married and the median of parity
was 2 (range 1-5). Almost all of the patients had no underlying
disease except one, had diabetes mellitus and hypertension.
The operative procedures were hysterectomy in 6 patients,
additional with unilateral salpingo-oophorectomy in 3 patients
and bilateral salpingo-oophorectomy in 1 patient. The mean
operative time was 194 minutes (S.D.= 54, 95% Cl: 155.4,
232.6). The mean duration of forceps applying throughout
the procedure was 27 minutes (S.D. = 9.2, 95% CI: 20.4,
33.6). The median weight of uterus, including cervix, was
315 gm (range 270-750 gm).

The patient started the oral feeding 36 hours and started
ambulation 14 hours after the operation. Aimost all patients
were discharged from the hospital on the third day after
surgery (range 2-5 days).

Two patients had complications after operation and
resolved after that. There was one case, the suture material
of uterine artery had spontaneously disrupted and presented
with a hypovolumic shock 12 hours after surgery and had
a repeat laparoscopic re-electrocoagulation. Another developed

a pelvic inflammatory disease in the third week after operation.

Discussion

Laparoscopic hysterectomy was first reported by Reich
etalin 1989." In the classical LAVH, the procedure is divided
into two parts: laparoscopic and vaginal. The laparoscopic
procedure did not include uterine vessel ligation.” The uterine
morcellation was required in all patients who underwent
LAVH in uterine leiomyoma larger than 6 cm in diameter or
uterine weighting at least 450 gm.? Even though, the uterine
leiomyoma larger than 13 cm were the contraindications to
LAVH?, by the new method, the uterine screw and forceps
are designed to operate on the uterine leiomyoma of any
size, except for accompanying with moderate to severe
intra-abdominal adhesion. In M-LAVH, surgical saw is applied

through the intra-forceps channel and divides the uterus into

2 or 3 parts. This will make it easier and take shorter time in
practice. In contrast to a very small piece of uterine tissue
from the morcellation, the removed part of the uterus is
close to normal sample for histo-pathological evaluation.

Laparoscopic subtotal hysterectomy (LSH) is one of
various methods of laparoscopic hysterectomy described by
Semm.’ However, the cervix is normally removed in nearly
all cases of leiomyoma because of the high incidence of
abnormal Pap smear and cervical carcinoma in Thailand.'® We
also reported that the patients who had a total abdominal
hysterectomy had a better sexual life than before."

ACOG committee recommended that the benefits of
LAVH must be weighed against the potentially increased risk
and expenses of two distinct operative procedures, laparoscopy
and vaginal hysterectomy, each with its own risks.”

The uterine screw was also designed for traction of the
huge and heavy uterus that was difficult to move or control
by laparoscopic grasper or trans-vaginal uterine manipulator.
It can provide high traction force making adequate operative
field and able to leave the screw inside the uterus and
electrocoagulate to prevent after-screw-removing hemorrhage.

The preoperative ultrasonographic examination was done
in every cases.” The advantages are to exclude the presence
of a large ovarian tumor or ovarian endometriosis and to
assess the size and position of the leiomyoma that allows
adequate planning and selecting the proper point for cutting
through with the uterine forceps. To be easily removed through
the vaginal canal, the width of the sawn uterus should not
more than 5 cm.

After incision around cervix, we used sponge with gauze
to separate the bladder from cervix and uterine corpus, as
we have had three cases experience in bladder injuries that
were caused by using the classical process of LAVH (putting
sponge with gauze at anterior fornix and cutting the vaginal
wall via the laparoscopic procedure).

The mean operative time was 194 minutes and that
was longer than other studies (mean 120 minute)."” This
phenomenon can be expected to be shorter according to
the learning curve. In general, abdominal hysterectomy
was performed significantly faster than laparoscopic
hysterectomy (WMD 10.6 minutes, 95% Cl: 7.4, 13.8) and
vaginal hysterectomy also had a shorter operative time

than laparoscopic hysterectomy (WMD 41.5 minutes, 95%
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Cl: 33.7, 49.4)."° However, the mean duration of forceps
maneuver was 27 minutes, considered shorter than the first
case report (35 minutes)."

One case developed late onset pelvic inflammatory
disease while the urinary tract was evaluated normally by
IVP, so that we had changed the duration of prophylactic
antibiotics from 24 hours to three days after operation.
McDonald PJ and his colleague reported that prophylactic
antibiotics for hysterectomy should be given at least 7 doses,
every 12 hour of Cefotaxime, to prevent post operative urinary
tract infection.’ In addition, we had changed the procedure
to close the vaginal cuff rather than leaving open to prevent
the ascending infection.

After one case of post-operative arterial hemorrhage,
we use the PK electrocoagulating clamps to the cardinal,
uterosacral ligaments and uterine artery. It is assumed that
the tension of all uterine sustained ligaments and vessels, and
the located depth into the vaginal canal which were different
from the relaxed and prolapsed ligaments in V-hyst-patient;
electrocoagulation was more convenient and reliable than
manually suture and ligation. In LAVH, the blood loss is usually
less than total abdominal hysterectomy (TAH) and vaginal
hysterectomy (V-hyst) except for the huge leiomyoma.* '™

However, the increased incidence of the urinary tract
injury in LAVH would have to be closely observed in the
following cases."”

The hospital stays for LAVH was generally shorter than
V-hyst or TAH.% ™™ |n this study, almost all of the patients
were able to return home 3 days after surgery.

Conclusion

M-LAVH with uterine screw and forceps was an effective
and safe maneuver for laparoscopically assisted vaginal
hysterectomy, especially for huge leiomyoma. The operative
time are expected to be improved when the surgeon
gained more skill. However, it is recommended that other
complications should be closely observed. We would like
to report the results and process of the study so that the
procedure can be re-studied and re-evaluated by other
gynecological laparoscopist for further recommendation.
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