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Abstract
Objective To evaluate outcome of laparoscopic subtotal
hysterectomy (LASH) performed in women with large uteri
using a modiWed Wve port technique.
Design Prospective Cohort Study (Canadian Task Force
classiWcation III).
Setting Advanced laparoscopic Unit at the Whipps Cross
University Hospital, London, UK.
Inclusion criteria (1) All women with symptomatic and
large uteri undergoing LASH, (2) previous three normal
cervical smears and consent for future smears as protocol,
(3) patient consent for the procedure.
Methods Prospectively collected database was analysed
statistically for 29 women with enlarged uteri weighing
more than 300 g who underwent LASH using the modiWed
Wve port technique, during the time period of 24 months
from Jan 2007 to Jan 2009. This technique demonstrates
that the port placement facilitates the procedure.
Results The mean age of the patients was 47 § 4 years.
Median BMI was 29 (range 22–41), Most common indica-
tion of surgery was menorrhagia in 90% of cases followed
by palpable lump in 67% of cases. Median size of uterus
was 18 weeks (range 12–30). Mean operative time was
84 § 42 min. Median blood loss was 200 ml (range 100–
800 ml).There was only one case with major complication
such as bladder injury which was diagnosed and repaired
intraoperatively. Mean hospital stay was 2 § 1 day. None
of the cases needed conversion to laparotomy.
Conclusion ModiWed Wve port technique of LASH for
large uteri provides optimal exposure of the operative Weld

to increase the eYciency and ease of the procedure and has
its added cosmetic beneWts.
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Introduction

Laparoscopic subtotal hysterectomy (LASH) was developed
during the 1990s [1, 2]. It is a minimally invasive procedure
that is quick, results in reduced operating time, blood loss
and quicker return to normal activity. This makes it a popu-
lar choice amongst women requiring hysterectomy for
benign conditions [3, 4]. Most studies set uterine size of
16 weeks gestation as the upper limit, as larger uteri allow
for limited access and exposure to the engorged vascular
pedicles due to anatomic distortion resulting in a potentially
prolonged operating time and a higher complication rate.
To overcome these limitations we introduced this modiWed
Wve port technique for LASH.

Objective

To evaluate short-term outcome of LASH performed
in women with large uteri using a modiWed Wve port
technique.

Materials and methods

It is a prospective cohort study of 29 women with enlarged
uteri weighing more than 300 g who underwent LASH for
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benign gynaecological conditions using a modiWed Wve port
technique during the time period of 24 months from Jan
2007 to Jan 2009. All cases were performed at the
advanced laparoscopy unit at the Whipps Cross University
Hospital, London, UK. Inclusion criteria were benign uter-
ine disorders with a uterine size of 12 weeks gestation or
more, patient’s consent for the procedure and previous
three normal cervical smears and willingness to continue on
the cervical screening programme. Women with malig-
nancy or pelvic Xoor prolapse were excluded.

All patients underwent pre-operative clinical evaluation
of uterine size and mobility, pelvic ultrasonography and
when indicated endometrial sampling with or without hys-
teroscopy.

Operative technique

All patients underwent the procedure under general anaes-
thesia with endotracheal intubation and in modiWed lithot-
omy position. Bladder was catheterised and a Clearview™
(Clinical innovations) uterine manipulator was inserted
through the cervix for manipulation of the uterus.

Pneumoperitoneum was created by Veress needle at the
left subcostal region 2 cm below the costal margin in the
mid-clavicular line, i.e. Palmers point, a 5 mm port was
then inserted at this point. A zero degree 5 mm laparoscope
was used to inspect the abdomen and for the duration of the
operation. A second 5 mm port was placed on the contralat-
eral side, in the right hypochondrium and two other ancil-
lary (5 mm) ports were inserted laterally at the level of the
umbilicus depending upon the size of the uterus, above the
level of the ovarian ligaments lateral to the epigastric ves-
sels and a 10 mm suprapubic port 4 cm above the pubic
symphysis in the midline (Fig. 1). The right side of the pro-
cedure was carried out with the laparoscope in the right
subcostal port and likewise the left side was carried out
with the laparoscope in the left subcostal port. Bipolar dia-
thermy forceps were used for coagulation and harmonic
scalpel was used for coagulation and cutting the pedicles.
On both sides the infundibulopelvic or ovarian ligament
with the tube and round ligaments were coagulated and
divided, the uterovesical fold was then opened and bladder
reXected downwards (this is important especially where
there is a large Wbroid at the level of isthmus of the uterus).
On both sides the uterine arteries were skeletonised, coagu-
lated and divided. Then the uterus was transected from the
cervix using the laploop™ (Roberts Surgical). Endocervi-
cal canal was cored out to destroy any remnant endometrial
tissue. A Morcellex™ (Gynecare) tissue morcellator was
then used to remove the uterine specimen from the abdomi-
nal cavity. Operative time was calculated from the insertion
of the Veress needle to skin closure of the last port site.

Results

The mean age of the patients was 47 years (standard devia-
tion of §4 years). Most of the women were either over-
weight or obese with a median BMI of 29 (range 22–41).
There was an overlap of symptoms and the most common
indication for surgery was menorrhagia in 90% (25/29) of
women, coupled with a palpable mass in 67% (19/29) of
women. Pressure symptoms were present in 34% (10/29) of
women. The median size of the uterus was 18 weeks (range
12–30). The median uterine weight was 575 g (range 310–
1,200 g). The mean operative time was 84 § 42 min.

The median blood loss was 200 ml (range 100–800 ml).
There was a signiWcant diVerence in operating times in
women with uteri >500 g and those below 500 g
(<500 g = 65 min, >500 g = 103 min, P = 0.007).

There were two patients who bled more than 500 ml
intraoperatively but neither of them needed blood transfu-
sion. There was one case of bladder injury which was
recognised intraoperatively during reXection of the bladder
over a large anterior isthmic Wbroid which was repaired lap-
aroscopically and managed with an indwelling catheter for
10 days as an outpatient followed by cystogram to ensure
complete healing of the bladder. The mean hospital stay
was 2 § 1 day. None of the cases needed conversion to
laparotomy. Histopathological diagnosis included 27 cases

Fig. 1 Port sites in the modiWed Wve port technique of LASH for
large uteri
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of benign leiomyoma (93%) and 2 cases of adenomyosis
(7%).There were no malignancies.

Discussion

Laparoscopic subtotal hysterectomy is a minimally inva-
sive procedure accepted as a safe and eYcient way of man-
aging benign conditions of the uterus in women who
require hysterectomy [2, 5]. This operation was Wrst per-
formed in the 1990s [5]. Laparoscopic technique has well-
known advantages to the patient by reducing trauma, blood
loss, post-operative pain, shorter hospital stay and quicker
return to normal activity resulting in Wnancial beneWts not
only to the patient but also the society [2, 6, 7]. Many lapa-
roscopists set the upper limit for uterine size equivalent to
16 weeks’ gestation [8] and suggest that very large uteri
should be treated by laparotomy [8].

Despite the development of treatments providing a
potential alternative to hysterectomy, the incidence of hys-
terectomy does not appear to be declining [9], it would thus
be important to the majority of women if they can beneWt
from the known advantages of minimally invasive laparo-
scopic hysterectomy.

Others have tried to overcome the problems of operating
on women with large uteri [3, 10–12] by introducing diVer-
ent techniques. These techniques, however, have a few dis-
advantages; such as (1) the need for seven trocars and
increased cost of high trocar placement technique [10, 11],
(2) the use of intra or supraumbilical ports, which are not
without risk of uterine laceration when the size of the uterus
is 20 weeks or more [10–12], (3) large diameter ports used
above the bikini line adversely aVect the cosmetic eVect
[10–12]. All these techniques were devised for either lapa-
roscopic assisted vaginal hysterectomy or total laparo-
scopic hysterectomy where there is the vaginal outlet for
the uterine specimen.

There are various limitations posed by the size and lim-
ited mobility of the enlarged uterus at the time of LASH
such as limited access to hypertrophic uterine vascular ped-
icles, poor exposure resulting in higher risk of complica-
tions such as haemorrhage and injury to bowel, bladder,
ureter, absence of vaginal outlet for the specimen and pro-
longed operation time. In order to overcome these diYcul-
ties and to improve the operative Weld we suggest this
modiWed Wve port technique for LASH. It is our particular
placement of the ports that enabled us to remove large uteri
satisfactorily. The advantage of this technique is that the
exposure of both the pelvic side walls is good despite the
large uterus as the laparoscope can be placed on the left
side for left sided pedicles and likewise on the right side for
the right sided pedicles. Operation on the right side does
not tend to be more complicated. By avoiding an umbilical

and supraumbilical port the risk of laceration of the uterus
is minimised and using a 0° laparoscope from the subcostal
region gives a better view of the pelvic side wall, and the
assistant can concentrate on exposing the Weld rather than
also having to concentrate on the angle of the laparoscope
that sometimes happens with 30° laparoscopes. Placement
of the lateral ports at the level of the umbilicus allows
access to the uterine vascular pedicles easily. This tech-
nique has added cosmetic beneWts as all the ports above the
bikini line are small (5 mm) and symmetrical.

Conclusion

The use of this modiWed Wve port technique for LASH for
large uteri provides optimal exposure of the operative Weld,
thus facilitating the procedure in women who otherwise
would have had open surgery; it also provides good cos-
metic eVect.

ConXict of interest statement We declare that we have no conXict
of interest.
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