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ABSTRACT

Introduction: Laparoscopic surgery is today an integral part of modern gynecologic practice.
In this review, we will evaluate and examine the efficacy of the various gynaecologic
laparoscopic procedures.
Methods: A literature review based on a Medline search of the various laparoscopic
procedures.
Results and Conclusions: Present day laparoscopic surgery already has established its role
in the surgical management of ectopic pregnancy, endometriosis and in adhesiolysis.
Although laparoscopic management of benign ovarian cysts is generally accepted, a more
cautious approach is still needed in the management of suspicious adnexal masses. The
role of operative laparoscopy in gynaecological oncology is still being defined but the initial
data seems encouraging. However, laparoscopic myomectomy still seems to be fraught with
problems and concern over its long term safety record and will require further investigation.
The initial results with laparoscopic colposuspension are encouraging but more long term
followup data is needed. Laparoscopic hysterectomy has been shown to be feasible,
reproducible and safe. It is a viable alternative to abdominal hysterectomy that can confer
all the advantages associated with the laparoscopic approach. Although laparoscopic
supracervical hysterectomy may have several theoretical advantages, more data is needed
to properly define its role in gynaecology
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endometriosis; laparoscopic tubal surgery and
adhesiolysis; laparoscopic Burch colposuspension,
laparoscopic management of ovarian cysts as well
as its role in gynaecologic oncology;  laparoscopic
myomectomy and laparoscopic hysterectomy.

ECTOPIC PREGNANCY

Ectopic pregnancy (EP) is an important cause of
maternal death in the first trimester in England and
the United States5,6. Furthermore, its incidence is
apparently rising with reported annual rates of increase
of between 4.8 and 8.6 per cent7,8,9. The corresponding
costs associated with the treatment of this condition
is not inconsiderable and has been estimated to
exceed US$ 1 billion in the year 1990 alone in the
United States10.

The first case report of laparoscopic excision of a
tubal ectopic pregnancy was published in 197311.
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INTRODUCTION

Ever since the early breakthroughs by its pioneers1–4,
laparoscopic gynaecological surgery has seen both
rapid advancement and wide application. However,
the challenge today is not whether we can complete
a procedure through the laparoscope but whether
the laparoscopic approach is both superior and
beneficial to the individual patient as well as cost
effective for the community at large. In this review,
we will evaluate and examine the efficacy of the
various gynaecologic procedures including the
laparoscopic management of ectopic pregnancy and
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Since then, much data has been published concerning
the effectiveness of treatment as well as the fertility
outcome of EP treated by laparoscopic salpingostomy
and salpingectomy.

Laparoscopic salpingostomy in the treatment of EP
has been associated with an 85% tubal patency rate;
a subsequent intrauterine pregnancy rate of 55–61.2%
and a recurrent EP rate of between 14 to 15.5%12–15.
The rate of persistent EP after laparoscopic
salpingostomy has been reported to range from 3.3%
to 20% with a mean of 8.3%15.

Data on laparoscopic salpingectomy is less extensive
but investigators16,17 have reported subsequent
intrauterine pregnancy (IUP) rates of 50–54% and
recurrent ectopic pregnancy (REP) rates of 7.7%–
15.2%. Dubuisson et al17 published fertility data on
375 patients who underwent laparoscopic
salpingectomy for EP and reported that a past history
of tubal surgery and the condition of the contralateral
tube were the 2 major determinants of fertility outcome.
In those patients with no previous history of tubal
surgery or infertility and whose contralateral tube
appeared normal, the fertility outcome after
laparoscopic salpingectomy appeared comparable to
those observed after conservative laparoscopic
surgery.

Compared to laparotomy, several authors have shown
that for haemodynamically stable patients, the
laparoscopic approach had similar operating times,
less blood loss and significantly shorter hospital stays18–

22. Gray et al22 performed a cost-effective analysis on
109 patients in a previous randomised controlled trial
of laparotomy versus laparoscopic treatment of EP
and reported that laparoscopic treatment was as
effective as laparotomy but at lower costs. Other
workers20,21 have performed similar cost comparisons
and have reported similar cost savings of US$ 1200
to 1500 with laparoscopy. However, these studies
included diagnostic laparoscopy as the initial phase of
treatment and costs comparisons were made between
operative laparoscopy and laparotomy only after
diagnostic laparoscopy was completed. Foulk and
Steiger23 performed a cost analysis of laparotomy alone
versus laparoscopy and reported that among the stable
patients, laparoscopic treatment of EP had savings of
25% per case compared with laparotomy. However,
when all the intended laparoscopic excisions (including
the 21% of cases which had to be converted to
laparotomy) were analysed, the savings were markedly
reduced. Furthermore, these cost savings were lost if
patients undergoing laparotomy were discharged on
or before postoperative day 2.

Persistent ectopic pregnancy (PEP) is a common
complication and the major reason for a repeat

intervention after conservative surgical treatment of
EP. Seifer et al24 found a 8.4 times greater risk of PEP
with laparoscopic treatment (15.5%) compared with
laparotomy (1.8%). Yao and Tulandi15 reviewed the
rate of PEP with laparoscopic treatment after
salpingostomy in 11 studies and reported a two-fold
increased risk of PEP with laparoscopy (8.3%)
compared to laparotomy (3.9%). Various risk factors
for the condition have been reported including a short
gestation (less than 42 days from the last menstrual
period); size (less than 2cm in diameter) and slow
postoperative decline of serum human chorionic
gonadotrophin levels24,25.

In terms of reproductive outcome after salpingostomy,
the laparoscopic route appears to be marginally better
(with IUP rates of 61% and REP rates of 7%) compared
to laparotomy (with IUP rates of 53% and REP rates
of 14%)19,21,26.

Thus on balance, for haemodynamically stable patients,
laparoscopic management of EP is still preferable to
laparotomy although the risk of PEP may be higher.

ENDOMETRIOSIS

Endometriosis has been reported to occur in 30% of
patients undergoing laparoscopy27 and in up to 50%
of patients during laparotomy.At present,laparoscopy
is fast replacing laparotomy as the surgical treatment
of choice for infertile patients with endometriosis.

The incidence of minimal and mild endometriosis is
high and has been reported in up to 20% of women
of reproductive age27,29. However, is laparoscopic
treatment of infertile patients with minimal/mild
endometriosis more effective than expectant
management? Initial data by Nowrsozi et al30 and
Tulandi et al31 showed that laparoscopic cauterization
of minimal/mild endometriosis in infertile patients
resulted in significantly higher pregnancy rates
compared to expectant management. More data32

has recently come in to suggest that laparoscopic
resection or ablation of minimal and mild endometriosis
may indeed enhance fecundity in infertile patients.
Marcoux et al32 reported a randomised, controlled trial
involving 341 infertile patients with minimal or mild
endometriosis who were randomly assigned to
undergo  ablation of visible endometriosis or diagnostic
laparoscopy only. They reported that laparoscopic
surgery could significantly increased the cumulative
probability of a pregnancy. (30.7%, as compared with
17.7% for diagnostic laparoscopy alone). Furthermore,
the operative laparoscopy could be performed at the
same time as the diagnostic laparoscopy with little
additional operating time. The authors thus recommend
that any minimal/mild endometriosis diagnosed during
laparoscopy for infertility should be ablated.
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For moderate/severe endometriosis, Gant33 reported
that laparoscopic surgery was as effective as
laparotomy in correcting infertility with similar
complication rates. Hughes et al34 reviewed 11 papers
on laparotomy and 9 studies describing laparoscopic
treatment of severe endometriosis. They found that
the mean pregnancy rate for patients treated
laparoscopically (56%) was higher than for patients
who had conservative surgery by open laparotomy
(38.5%). Adamson and Pasta35 in a large meta-
analysis, found that for patients with moderate/severe
endometriosis, laparoscopic surgery was just as
effective as open laparotomy in improving pregnancy
rates. As for the treatment of endometriomas, Bateman
et al36 in a retrospective case control study comparing
laparoscopic treatment of endometriomas with
laparotomy, found no significant differences between
the two approaches in terms of operating time,
recurrence of the endometriomas and pregnancy rates.
However, the group treated laparoscopically had less
estimated blood loss and shorter postoperative
recovery times. Adamson et al37 also compared the
use of  CO2 laser laparoscopy with laparotomy for the
treatment of endometriomata and found both to be
equally effective in terms of pregnancy rates.

The current data also suggests that both laparoscopic
electrocautery and laparoscopic laser treatment of
endometriosis are equally effective in terms of
subsequent pregnancy rates38,39.

Thus laparoscopic surgery at present still has an
effective role in the treatment of all stages of
endometriosis, producing pregnancy rates comparable
with treatment by open laparotomy, with the added
advantage of shorter hospitalisation and faster
postoperative recovery.

LAPAROSCOPIC TUBAL SURGERY

Although laparoscopic surgery is generally not
efficacious for proximal tubal disease, it has a place in
the treatment of distal tubal occlusion (salpingo-
ovariolysis, salpingostomy, fimbrioplasty) and possibly
also for the reversal of previous sterilization.

The first series of laparoscopic salpingo-ovariolysis
was published by Gomel40. Since then, the literature
has generally reported intrauterine pregnancy (IUP)
rates of 20–62% and tubal pregnancy rates of 4.0 –
7.5% after this procedure41–44.

Ever since the first laparoscopic salpingostomy
reported by Gomel45 in 1977, several series and
case-controlled studies have reported pregnancy
rates of 20 to 67%46–49 and EP rates of 3 to
11%44,48,50,51. These results achieved by laparoscopic
salpingostomy are similar to those obtained after open

surgery and rival even those of microsurgery52.
Futhermore, the laparoscopic procedure, which can
be effected at the time of diagnostic laparoscopy, has
the added advantages of reduced postoperative pain,
prompt recovery and the avoidance of a second
procedure.

The reported IUP rates for laparoscopic fimbrioplasty
range from 25–50% with EP rates of 5–13%41,42,44,48,51.
These results are encouraging and are similar to those
obtained after microsurgery53.

Previously, tubal re-anastomotic procedures for reversal
of sterilization have always required the use of open
microsurgical techniques. More recently, several
workers have demonstrated that laparoscopic tubal
re-anastomoses are not only possible but also
associated with encouraging pregnancy rates54,55.
Using new innovative laparoscopic micro-instruments
(Koh Ultramicro Series), Koh and Janik54 were able to
successfully treat 40 cases with a subsequent
pregnancy rate of 71% at 12 months follow up. Their
reported ectopic pregnancy rate was 5%. Yoon et
al55, using a similar technique in 186 patients, also
reported cumulative pregnancy rates of 60.3%, 79.4%,
and 83.3% at 6, 12, and 18 months after operation,
respectively. Only five of their patients (3.2%) had
subsequent ectopic pregnancies.

ADHESIOLYSIS

Although there are no randomised controlled trials
comparing laparoscopic adhesiolysis to open
laparotomy in the treatment of infertility; an analysis of
published studies by Hershlag et al56 did suggest that
pregnancy rates with laparoscopic adhesiolysis (43%)
were comparable with microsurgical adhesiolysis via
laparotomy (47%) but were better than open
macrosurgical adhesiolysis (33%). Other workers57,58

have also reported that compared to laparotomy,
laparoscopic adhesiolysis  is associated with less
severe recurrent as well as fewer de novo adhesions.
However, other workers have found no difference in
postoperative adhesions after open surgery or
laparoscopic adhesiolysis59,60.

Thus based on postoperative adhesions as well as
pregnancy rates, the results of laparoscopic
adhesiolysis are at least comparable to, if not better
than those of open surgery. Furthermore, the
laparoscopic procedure is associated with shorter
hospital stay, faster recovery and can be performed at
the time of diagnostic laparoscopy.

LAPAROSCOPIC BURCH COLPOSUSPENSION

Burch first reported his procedure of retropubic
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colposuspension for urinary stress incontinence in
196161. Since then, the procedure has gained wide
acceptance as a treatment of genuine urinary stress
incontinence with success rates of 57–100%62–64.

The first laparoscopic colposuspension was reported
by Vancaillie and Schuessler65 in 1991. Although the
laparoscopic approach is now possible, the procedure
still basically aims to elevate the urethrovesical junction
by suspending the anterior vaginal wall onto the
Cooper’s ligament. Both the transperitoneal66 and
retroperitoneal67 approaches have described as well
as different techniques used to secure the vaginal wall
to the Cooper’s ligament66,68,69.

Liu66 in a large series of 132 cases of laparoscopic
Burch colposuspension, reported a success rate of
96%. However, only half of the patients had up to one
year of follow up. In another series by Yang et al70, 79
patients with urinary stress incontinence were treated
by laparoscopic bladder neck suspension. They
reported a success rate of 90% but follow up was
only for six months. Other smaller series71–73 with longer
follow up periods (17 to 24 months) have reported
success rates of  85–100% .

Polascik et al74 compared the results of laparoscopic
colposuspension with the traditional open Burch
urethropexy in 22 women with urinary stress
incontinence. Of the 12 patients who had the
laparoscopic procedure, 83% were still continent (mean
follow up 20.8 months) as compared to 70% of the
women after open Burch colposuspension (mean
follow up 35.6 months).  Although the laparoscopic
procedure had longer operating times, it was
associated with less need for postoperative analgesia,
shorter periods of hospitalisation and a more rapid
return to normal activity when compared to the open
technique.

Burton75 published a 3 year prospective randomized
urodynamics study that compared both the open
and laparoscopic colposuspension procedures.
During the 3 year follow-up of 60 patients, he
reported that the laparoscopic group had significantly
higher rates of stress incontinence when compared to
the open surgery group (40% vs 6.7%, P< 0.05).
However, this particular study was later criticized
because of the relative inexperience of the surgeon
involved (had only performed 10 procedures at start
of trial).

Lavin et al76, in a retrospective study, generally reported
less voiding difficulties in the laparoscopic group (16%)
compared to those treated using the open approach
(52%). Concerning de novo detrusor instability, several
authors76,77 have also shown that the incidence of
detrusor instability following a laparoscopic Burch (6%)

is comparable to that following an open procedure
(7.6%).

Thus on balance, the limited data may seem to suggest
a trend towards lower success rates for the
laparoscopic procedure compared to the conventional
open technique. However, in terms of perioperative
morbidity, analgesia and hospital stay, the laparoscopic
approach appears to be superior. In addition, tentative
data may also suggest a lower incidence of voiding
dysfunction associated with the laparoscopic Burch
procedure. Rates of detrusor instability after both
procedures also appear comparable. There is thus
still a need for additional long term data as well as for
more randomised prospective trials comparing the
laparoscopic procedure with the traditional open
method.

OVARIAN CYSTS

Ovarian cysts are one of the most common indications
for laparoscopic intervention78. Although there are no
randomised controlled trials comparing open surgery
and laparoscopic management of benign ovarian cysts,
several observational series have suggested that
operative time, recovery period and cost of treatment
would be less with laparoscopy79,80,81. Yuen et al82

published a comparative study of laparoscopy versus
laparotomy and found that the laparoscopic group
had less blood loss, postoperative analgesic
requirements, morbidity; shorter hospitalisation and
recovery time. There was also no increased incidence
of cyst rupture but laparoscopic operating times were
longer. Gal et al83 also found that the patients treated
by the laparoscopic route had less postoperative
morbidity and faster recovery but the incidence of
intraoperative cyst rupture was higher (33%) compared
to the group treated by open surgery (12%).

However, laparoscopic management of ovarian cysts
is not without its problems because of the fear of
inappropriate treatment of patients with ovarian
cancer84. However, the majority of adnexal masses in
pre- and postmenopausal patients are benign85 and
with careful pre- and intraoperative assessment, safe
laparoscopic management of ovarian masses is
possible86–88. Nezhat et al86 reported a series of
1011 patients with ovarian masses who were
successfully managed laparoscopically with a
laparotomy rate of less than 5%. More importantly,
there were no cases of ovarian cancer missed at the
time of surgery. Canis et al87 in a series of 757 cases
with ovarian masses, reported that all malignant
tumours were diagnosed at the time of laparoscopy
after following strict pre- and intraoperative guidelines.
The laparotomy rate reported in that study was 11.7%
but would have been higher than 50% if all the
suspicious ovarian masses had been managed by
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laparotomy. Canis et al88 also analysed data collected
over a 14 year period and concluded that by
performing diagnostic laparoscopy for ovarian masses
suspicious at ultrasound and laparotomy for masses
suspicious at laparoscopy, 80% of the cases could be
safely treated by the laparoscopic approach.

However, use of the laparoscopic approach in the
treatment of possibly malignant ovarian cysts is still
not without its own concerns. Cases of tumour
dissemination following inadvertant laparoscopic
puncture/excision of malignant ovarian tumours have
been reported, especially if definitive surgery was
delayed for weeks or even months84,89. Furthermore,
the prognosis after laparoscopic rupture or puncture
of a stage 1 epithelial ovarian cancer is largely
unknown, even if laparotomy was performed
immediately. Although several publications90–92 using
multivariate analysis have reported that surgical rupture
of the early stage tumour did not ultimately affect
prognosis, the literature is still far from clear93. More
recently, the problem of port site metastases after
laparoscopic intervention has also been recognised
and will be discussed later. Thus, although laparoscopic
surgery is beneficial in the treatment of benign ovarian
cysts, laparoscopic management of suspicious masses
should be approached cautiously with strict pre- and
intraoperative guidelines. Also pertinent too, is the
need for more long term data to confirm that the
prognosis of early ovarian cancer is not adversely
affected by laparoscopic puncture/excision followed
by immediate laparotomy.

ROLE OF LAPAROSCOPY IN
GYNAECOLOGIC ONCOLOGY

Early publications on the role of laparoscopy in
gynaecologic oncology was centred on its use as a
second-look procedure in ovarian cancer94,95. However,
several authors have reported a high rate of false
negative second-look laparoscopies ranging from 18–
55%96–98. The problem of anterior abdominal wall
adhesions and the risk of bowel injury has also been
highlighted99. Thus at present, second-look
laparoscopy for ovarian cancer is probably only useful
in the context of clinical trials.

However, modern operative laparoscopy’s first role in
gynaecologic oncology was in the sampling of pelvic
lymph nodes in patients with early cervical cancer
prior to radical hysterectomy. Dargent100 was the first
to describe his technique of retroperitoneal
laparoscopic pelvic lymphadenectomy and concluded
that the procedure was both safe and reliable. Querleu
et al101 were the first to report transperitoneal
laparoscopic pelvic lymphadenectomy which is more
commonly used today102,103. Several authors104–106 have
also published their experience with laparoscopic pelvic

lymphadenectomy as well as para-aortic lymph node
sampling in the managenment of patients with cervical
carcinoma. Their early data105–106 seems to suggest
that laparoscopic lymphadenectomy can be
accomplished with few complications, acceptable
operating times, short postoperative stays and
achieving node counts comparable to those obtained
at laparotomy. Although these initial reports do
indicate that laparoscopic pelvic and para-aortic
lymphadenectomy are feasible, more data is required
before the role of these laparoscopic procedures can
be properly defined.

The laparoscopic approach has also been adapted to
perform radical hysterectomies in the treatment of
cervical carcinoma. Radical hysterectomy performed
entirely through the laparoscope has been described
by several authors105,107, with reported mean operating
times of 270–315 mins. Pomel et al108 published a
series of 41 cases of laparoscopic radical hysterectomy
performed for carcinoma of the cervix. The authors
reported no major operative and postoperative
complications. The series had a follow up period of
4 –76 months with no reported tumour  recurrence .
An alternative to the above mentioned complete
laparoscopic approach, is the laparoscopically assisted
radical vaginal hysterectomy described by Querleu109.
Several authors105,109 performing this procedure have
reported mean operating times of 163 to 281 minutes.
Querleu109 in a series with up to 4 years of follow up,
reported a pelvic wall recurrence rate of 4 % which is
comparable to that seen after open radical
hysterectomy. However, more long term survival data
is still required to properly assess these radical
laparoscopic procedures.

Several authors110–112 have published their experience
with laparoscopic staging and treatment of
endometrial cancer. In a large series reported by
Childer112, 65 patients with endometrial cancer were
evaluated laparoscopically, including 33 patients who
had laparoscopic lymphadenectomy. All but 2 patients
had laparoscopically assissted vaginal hysterectomy
with only 2 major procedure-related complications (1
ureteric and 1 bladder injury). Estimated blood loss
was less than 200 mls and the average hospital stay
was 2.9 days. They concluded that laparoscopic
management of early endometrial cancer was feasible
and attractive but long term survival data will be needed
to confirm their beliefs.

Another recognised problem is that of port-site
metastases in patients who have undergone
laparoscopy or laparoscopic assisted procedures. To
date, there have been 19 cases of port-site metastases
after laparoscopic surgery for gynaecological
malignancy reported in the literature113. These have
invloved patients with ovarian carcinoma, borderline
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ovarian tumours, cervical squamous cell carcinoma
and endometrial carcinoma113–118. There is some data119

to suggest that surgical truama may promote tumour
metastasis but direct implantation is believed to be
the main mechanism involved in the pathogenesis of
port-site recurrence119,120. Various preventive measures
have been suggested including the use of protective
laparoscopic bags to prevent wound contamination113

as well as providing sufficiently large abdominal wall
or posterior cul-de-sac incisions for specimen
removal114. Some authors have also highlighted the
fact that the carbon dioxide pneumoperitoneum may
also increase tumour dissemination and that gasless
laparoscopy may be useful in decreasing the incidence
of this complication113,121.

Thus although laparoscopic treatment of gynaecologic
malignancy is now possible, more long term survival
data for patients treated with these procedures are
needed. Furthermore, cost data comparing
laparoscopic surgery to traditional open surgery in the
management of patients with gynaecologic cancer is
also unavailable. These and other issues must be
addressed before the role of laparoscopy in
gynaecologic oncology can be properly determined.

LAPAROSCOPIC MYOMECTOMY

The first laparoscopic myomectomy (LM) was
performed by Semm and Mettler122 in 1980 when
they removed several pedunculated subserous fibroids.
Since then, several descriptive series123–126 on
laparoscopic myomectomy have been published and
these have highlighted several problems associated
with the procedure. Long operating times have been
reported with some exceeding seven hours125. This
may be related to the need to morcellate the fibroids
to facilitate their removal as well as the need for
laparoscopic suturing which can be tedious126.
Increased adhesion formation has also been described
following this procedure126. Furthermore, several
authors127,128,129,130  have also reported cases of uterine
rupture/dehiscence following LM. This thus
demonstrates the need for careful uterine repair
following this laparoscopic procedure.

The largest series of pregnancies after a LM was
recently published by Dubuisson et al131. Among the
100 patients who eventually had deliveries, only one
uterine rupture occurred at the site of the old LM scar
(1%; 95% CI, 0.0–5.5%). Although the authors
concluded that spontaneous uterine rupture seems to
be rare after LM, they caution and re-iterate that
particular care must still be given to uterine closure.

Data on the risk of  recurrence after LM has been
published by Candiani et al132 who in a series of 622

patients monitored with ultrasonograghy, reported a
cumulative 10 year recurrence rate of 27%. Although
several authors125,133 have reported pregnancies after
LM, there is still no long term data on subsequent
fertility following the procedure. Goldfarb134 also
described laparoscopic myolysis using the neodynium-
yttrium-aluminium-garnet (Nd-YAG) laser to drill holes
in myomas and reported significant reduction in fibroid
size with no recurrence after 6 to 14 months. However
dense adhesions have been reported to occur following
this procedure135.

Mais et al136  conducted a prospective randomized
trial comparing early postoperative outcome
between laparoscopic myomectomy and laparotomy
in 40 patients. They reported less postoperative pain
,a shorter hospital stay and a faster rate of  recovery
after laparoscopy as compared  to open surgery.
Several authors123–126,136 have also suggested that
laparotomy may be preferable to the laparoscopic
approach in patients with large multiple myomas,
especially in the presence of severe endometriosis.

Thus although laparoscopic myomectomy has been
shown to be feasible, the technique is fraught with
problems. Furthermore, its place in the treatment of
infertile patients still needs to be defined.

LAPAROSCOPIC HYSTERECTOMY

Ever since the first hysterectomy by Charles Clay in
1844, the procedure is presently one of the commonest
operations performed on women of the reproductive
age group. It has been reported that approximately
1 in 5 women in the United Kingdom137 would have
had a hysterectomy by age 55 ;whilst in the United
States,some 37% of women would have had the same
procedure be age 60138. Furthermore, the literature137,138

also indicates that most hysterectomies (75–88%) are
performed using the abdominal approach. The first
laparoscopic hysterectomy was performed by
Reich in 1988139 and since then, data has been
published comparing laparoscopic hysterectomy (LH)
with abdominal hysterectomy (AH) and vaginal
hysterectomy (VH).

LAPAROSCOPIC VERSUS ABDOMINAL
HYSTERECTOMY

The first randomised trial comparing laparoscopic and
abdominal hysterectomy was published by Nezhat
et al140 in 1992. The authors reported that although
the laparoscopic procedure took longer (160 versus
102 minutes), the patients had a shorter period of
hospitalisation, a more rapid recovery and fewer
complications. Other workers141–143 comparing the
2 procedures also reported similar findings. Meikle et
al144 published a summary of aggregated data
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published between 1989 and 1995 comparing the
various outcomes of laparoscopic hysterectomy (LH),
total abdominal hysterectomy (TAH) and vaginal
hysterectomy (VH). The authors reported an
average operative time of 115 minutes for the
laparoscopic procedure compared to 87 minutes for
TAH (p < 0.001). However, the patients in the LH
group had shorter hospital stays (average of 49 hours)
compared to 79 hours for the TAH group (p < 0.001).
Railton et al145 also reported an earlier resumption of
sexual activity after LH (4 weeks) compared to TAH
(8 weeks). Furthermore, patients undergoing LH also
resumed work earlier (after 2–6 weeks) compared to
TAH (after 5–9 weeks)142,145,146,147.

Earlier studies148,149 comparing costs for LH and TAH
showed that the laparoscopic procedure was
cheaper (US$500–1500) than open surgery because
of the shorter hospital stay associated with the
laparoscopic approach. Mehra et al150 in an analysis
of 300 cases of LH, reported similar cost between
LH and TAH. Tsaltas et al151 in a 1997 publication
comparing the cost of LH and TAH, reported that
the  2 procedures were not significantly different,
despite the use of disposable instruments in the
laparoscopic procedure. Meikle et al144 reported that
when LH and TAH were compared, the cost of the
laparoscopic procedure was higher in seven out of
eleven studies. However, when the use of disposable
instruments and length of hospital stay were
considered, the remaining 4 studies reported a lower
cost for the laparoscopic procedure. Boike et al152

also found significantly higher costs associated with
LH compared to TAH and attributed this to the
longer operating time and the use of disposable
equipment. East153 also published data showing
that more than 50% of the cost of LH was due to
the use of disposable trocars and stapling devices.
Thus with increasing operator experience and a
reduced reliance on disposable laparoscopic
equipment, the present day cost of the procedure
might be reduced.

Johns et al154 published summary rates of bowel,
bladder and ureteral injury of 1% for both LH and
TAH. Meikle et al144 reported a total major complication
(pulmonary embolus, transfusion, sepsis, fistula,
bladder, bowel and ureteric injury) rate of 4% for LH.
They also found significantly higher rates of bladder
injury associated with LH than with TAH. Harris and
Daniell155 reviewed data on the complication rates of
LH and compared these to existing rates for TAH and
VH. Although they reported that the risks of
haemorrhage, vesicovaginal fistula, ureteric and bowel
injury were similar between TAH and LH, they found a
higher bladder injury rate compared to TAH. Infectious
morbidity was however, decreased in LH compared
to TAH.

Thus LH is a viable alternative to AH, enabling the
conversion of an abdominal operation into a
laparoscopic/vaginal procedure with all the
advantages associated with the laparoscopic
approach. Furthermore, the cost of  laparoscopic
hysterectomy may be further reduced with less
use of expensive disposable laparoscopic
equipment.

LAPAROSCOPIC HYSTERECTOMY VERSUS
VAGINAL HYSTERECTOMY

Several authors156,157 have published data comparing
the efficacy of LH and VH and reported that
although the postoperative outcomes were similar
for both procedures; the mean operating times for
LH was significantly longer (120.1 minutes versus
64.7 minutes). Richardson et al157, in a prospective
randomised trial comparing LH and VH, also found
that LH took longer (mean duration 131 versus
77 minutes). Complication rates, blood loss,analgesia
and postoperative recovery were similar for both
procedures. Meikle et al144 in a review of literature
published between 1989 and September 1995, also
concluded that there were no significant differences
between the rates of bowel, bladder and ureteral
injuries after LH and VH.

Several investigators152,156,158 have also made cost
comparisons between LH and VH. Summitt et al156

reported a mean hospital charge of US$7905 for
LH compared to US$4891 for VH. They found
that the major factors contributing to higher costs
for LH were the use of disposable staples and
instruments as well as the longer operating/
anaesthesia times associated with the laparoscopic
technique. Boike et al152 compared 82 cases of
LH with 73 cases of VH and reported that the cost
for LH was significantly greater. The authors also
attributed the higher cost of the laparoscopic
procedure to the increased operating time and use
of disposable equipment. Ransom et al158 published
a cost analysis of endometrial ablation, AH, VH and
LH in the treatment of primary menorrhagia. They
also concluded that patients treated with VH had a
mean hospital cost (US$7413) that was significantly
lower than that of LH (US$11,534).

Thus, although LH is as affective as VH, it is still
the more costly option. Therefore, there is little
advantage in choosing the laparoscopic approach
when a vaginal hysterectomy can  easily be
performed. However, LH may still be the preferable
option in cases where a VH is either difficult or
even contraindicated. Several authors152,159 have
also stressed that the laparoscopic approach is
especially useful in patients with associated
adhesions, endometriosis or adnexal pathology.
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LAPAROSCOPIC SUPRACERVICAL VERSUS
LAPAROSCOPIC HYSTERECTOMY

The first laparoscopic supracervical hysterectomy
(LSH) was performed by Semm160 in 1991. However,
the concept of the supracervical or subtotal
hysterectomy (STH) is not a new one and in fact,
the subtotal procedure was the uterine extirpative
operation of choice until the 1940’s161. More
recently, there has been a renewed interest in
the subtotal procedure with its proponents citing its
various advantages including less pelvic abcess
formation162, a lower incidence of bladder  and
sexual dysfunction163,164; a lower risk of urinary tract
injuries162 and a possibly lower risk of prolapse
when compared to total hysterectomy. Several
investigators165–167 have recently published data
comparing LH and LSH. Compared to LH, the
laparoscopic subtotal procedure was reported
to be associated with less blood loss165, shorter
operating times165, shorter hospital stays165,167,
faster return to normal activity165 and earlier
resumption of sexual intercourse167. There were
no significant differences in the incidence of
intraoperative and postoperative morbidity
between the 2 laparoscopic techniques except
for a higher incidence (10%) of postoperative
cyclical bleeding after the subtotal procedure167.
The subtotal procedure also requires the
morcellation and removal of the corpus from the
peritoneal cavity. Thus, although LSH is feasible

and the results are encouraging , more prospective
data is still required to assess this technique.

CONCLUSION

Thus present day laparoscopic surgery already has
established roles in the surgical management of ectopic
pregnancy, endometriosis and in adhesiolysis. Although
laparoscopic management of benign ovarian cysts is
generally accepted, a more cautious approach is still
needed in the management of suspicious adnexal
masses. The role of operative laparoscopy in
gynaecological oncology is still being defined but
the initial data seems encouraging. However,
laparoscopic myomectomy still seems to be fraught
with problems and concern over its long term safety
record will yet require more thorough investigation.
The initial results with laparoscopic colposuspension
are encouraging but more long term followup data
is needed. Laparoscopic hysterectomy has been
shown to be feasible, reproducible and safe. It is a
viable alternative to abdominal hysterectomy, that
confers all the advantages associated with the
laparoscopic approach. Although laparoscopic
hysterectomy is probably not superior to vaginal
hysterectomy, it still has a role in selected cases
where the latter may be difficult or dangerous to
perform. Although laparoscopic supracervical
hysterectomy may have several theoretical
advantages, more data is needed to properly define
its role in gynaecology.

AN ASSESSMENT OF PRESENT DAY LAPAROSCOPIC SURGERY IN GYNAECOLOGY

8. Westrom L, Bengtsson LPH, Mardh PA. Incidence, trends
and risks of ectopic pregnancy. Br J Obstet Gynaecol 1981;
882:15-18.

9. Shiono PH, Harlap S, Pellegrin F. Ectopic pregnancies: rising
incidence in Northern California. Am J Pub Health 1982; 72:
173-5.

10. Washington AE, Katz P. Ectopic pregnancy in the United
States: economic consequences and payment source trends.
Obstet Gynecol 1993; 81: 287-92.

11. Shapiro HI, Adler DH. Excision of an ectopic pregnancy through
the laparoscope. Am J Obstet Gynecol 1973; 117: 290-291.

12. Pouly JL, Mahnes H, Mage G, Canis M, Bruhat MA.
Conservative laparoscopic treatment of 321 ectopic
pregnancies. Fertil Steril 1986; 46: 1093-7.

13. Vermesh M, Presser SC. Reproductive outcome after linear
salpingostomy for ectopic gestation: a prospective 3-year
follow-up. Fertil Steril 1992; 57: 682-4.

14. Sultana CJ, Easley K, Collins RL. Outcome of laparoscopic
versus traditional surgery for ectopic pregnancies. Fertil Steril
1992; 57:285-9.

REFERENCES

1. Semm K: Tissue puncher and loop ligation: new side for
surgical-therapeutic pelviscopy  (laparoscopy).  Endoscopy
1978, 10:119-124.

2. Bruhat MA, Manhes H, Mage G, Pouly JL: Treatment of
ectopic pregnancy by means of laparoscopy. Fertil Steril 1980,
33:411-414.

3. Daniell JF, Brown DH: Carbon dioxide laser laparoscopy: critical
experience in animals and humans. Obstet Gynecol 1982
59:761-764.

4. Reich H, McGlynn F: Treatment of ovarian endometriosis using
laparoscopic surgical techniques. J Reprod Med 1986, 31:577-
584.

5. HMSO. Report on Confidential Enquiries into Maternal Deaths
in England and Wales 1982-1984. London: HMSO. 1989:
41-46.

6. Nederlot KP, Lawson HW, Saftlas AF, Atrash HK, Finch EL.
Ectopic pregnancy surveillance. United States, 1970-1987.
MMWR CDC Surveill Summ 1990; 39: 9-17.

7. Dimitry ES, Morcos MY. The rising incidence of ectopic
pregnancy. J Obstet Gynecol 1990; 10:181-5.



9

15. Yao M, Tulandi T. Current status of surgical and nonsurgical
management of ectopic pregnancy. Fertil Steril 1997; 67:421-
33.

16. Silva PD, Schaper AM, Rooney B. Reproductive outcome
after 143 laparoscopic  procedures for ectopic pregnancy.
Obstet Gynecol 1993; 81:710-5.

17. Dubuisson JB, Morice P, Chapron C, De-Gayffier A Mouelhi T.
Salpingectomy - the laparoscopic surgical choice for ectopic
pregnancy. Hum Reprod 1996; 11(6):1199-203.

18. Brumsted J, Kessler C, Gibson C, Nakajima S, Riddick DH,
Gibson M. A comparison of  laparoscopy and laparotomy for
the treatment of ectopic pregnancy. Obstet Gynecol 1988;
71:889-92.

19. Lundroff P, Thorburn J, Hahlin M, Kallfelt B, Lindblom B.
Laparoscopic surgery in ectopic pregnancy: a randomized
trial versus laparotomy. Acta Obstet Gynecol Scand
1991;70:343-8.

20. Baumann R, Magos A, Turnbull A. Prospective comparison of
videopelviscopy with laparotomy for ectopic pregnancy. Br J
Obstet Gynaecol 1991; 98:765-771.

21. Murphy AA, Nager CW, Wujek JJ, Kettel LM, Torp VA, Chin
HG. Operative laparoscopy versus laparotomy for the
management of ectopic pregnancy: a prospective trial. Fertil
Steril 1992; 57:1180-5.

22. Gray DT, Thorburn J, Lundorff P, Strandell A, Lindblom B. A
cost-effectiveness study of a randomized trial of laparoscopy
versus laparotomy for ectopic pregnancy. Lancet 1995;
345:1139-43.

23. Foulk RA, Steiger RM. Operative management of ectopic
pregnancy: A cost analysis. Am J Obstet Gynecol 1996;
175:90-6.

24. Seifer DB, Gutmann J, Grant WD, Kamps CA, Decherney
AH. Comparison of persistent ectopic pregnancy after
laparoscopic salpingostomy versus salpingostomy at
laparotomy for ectopic pregnancy. Obstet Gynecol 1993;
81:78-82.

25. Spandorfer SD, Sawin SW, Benjamin I, Barnhart KT.
Postoperative day 1 serum human chorionic gonadotropin
level as a predictor of persistent ectopic pregnancy after
conservative surgical management. Fertil Steril 1997; 68:430-
4.

26. Vermesh M, Silva PD, Rosen GF, Stein AL, Fossum GT, Sauer
MV. Management of unruptured ectopic gestation by linear
salpingostomy: a prospective, randomized clinical trial of
laparoscopy versus laparotomy. Obstet Gynecol 1989; 73:400-
4.

27. Wheeler JM. Epidemiology of endometriosis-associated
infertility. J Reprod Med 1989; 34:41-46.

28. Williams TJ, Pratt JH. Endometriosis in 1000 consecutive
celiotomies: incidence and management. Am J Obstet Gynecol
1977; 129:245-250.

29. Vercellini P, Crosignani PG. Epidemiology of endometriosis. In
The Current Status of Endometriosis: Research and
Management. Edited by Brosens IA, Donnez J. Carnforth,
Lancashire, UK: Parthenon;1993:111-130.

30. Nowroozi K, Chase JS, Check JN & Wu CH. The importance
of laparoscopic coagulation of mild endometriosis in
infertile women. International Journal of Fertility 1987; 32:
442-444.

31. Tulandi T & Mouchawar M. Treatment dependent and treatment
independent pregnancy among women with minimal and mild
endometriosis. Fertility and Sterility 1991; 56:790-791.

32. Marcoux S, Maheux R, Berube S and the Canadian
Collaborative Group on Endometriosis. Laparoscopic surgery
in infertile women with minimal or mild endometriosis. N Engl
J Med 1997; 337:217-22.

33. Gant NF. Infertility and endometriosis: comparison of pregnancy
outcomes with laparotomy versus laparoscopic techniques.
Am J Obstet Gynecol 1992; 166:1072-1081.

34. Hughes EG, Fedorkow DM, Collins JA. A quantitative overview
of controlled trials in endometriosis associated infertility. Fertil
Steril 1993; 59:963-970.

35. Adamson GD, Pasta J. Surgical treatment of endometriosis-
associated infertility: meta-analysis compared with survival
analysis. Am J Obstet Gynecol 1994; 171:1488-1504.

36. Bateman BG, Kolp LA, Mills S. Endoscopic versus laparotomy
management of endometriomas. Fertil Steril 1994; 62:690-
695.

37. Adamson GD, Subak LL, Pasta DJ, Hurd SJ, von Franque O,
Rodriguez BD. Comparison of CO2 laser laparoscopy with
laparotomy for treatment of endometriomata. Fertil Steril 1992;
57:965-973.

38. Keye WR, Hanso LW & Astin M. Argon laser therapy of
endometriosis: a review of 92 consecutive patients. Fertil Steril
1987; 55:759-765.

39. Reich H, McGlynn F & Salvat J. Laparoscopic treatment of
cul-de-sac obliteration secondary to retrocervical deep fibrotic
endometriosis. J Reprod Med 1991; 36:516-22.

40. Gomel V. Laparoscopic tubal surgery in infertility. Obstet
Gynecol 1975; 46:47.

41. Gomel V. Reconstructive surgery of the oviduct. J Reprod
Med 1977;18:181-190.

42. Mettler L, Giesel H & Semm K. Treatment of female infertility
due to tubal obstruction by operative laparoscopy. Fertil Steril
1979;32:384-88.

43. Bruhat MA, Mage G, Manhes H. Laparoscopy procedures to
promote fertility: ovariolysis and salpingolysis results of 93
selected cases. Acta Europaea Fertilitatis 1983;14:476-479.

44. Donnez J, Nisolle M & Casanas-Roux F. CO2 laser laparoscopy
in infertile women with adnexal adhesions and women with
tubal occlusion. J Gynecol Surg 1989; 5:47.

45. Gomel V. Salpingostomy by laparoscopy. J Reprod Med 1977;
18:265-267.

46. Fayaz JA. An assessment of the role of operative laparoscopy
in tuboplasty. Fertil Steril 1983; 39:476-80.

47. Daniell JF, Diamond MP, McLaughlin DS, Martin DC, Feste J,
Surrey MW et al. Clinical results of terminal salpingostomy

AN ASSESSMENT OF PRESENT DAY LAPAROSCOPIC SURGERY IN GYNAECOLOGY



10

with the use of the CO2 laser: report of the intraabdominal
laser study group. Fertil Steril 1986; 45:175-78.

48. Dubuisson JB, DeJoliniere JB, Aubriot FX, Darai E, Foulot H,
Manderbrot L. Terminal tuboplasties by laparoscopy: 65
consecutive cases. Fertil Steril 1990; 54:401-3.

49. Diugi AM, Reddy S, Saleh WA, Mersol-Barg MS, Jacobsen
G. Pregnancy rates after operative endoscopic treatment of
total (neosalpingostomy) or near total (salpingostomy) distal
tubal occlusion. Fertil Steril 1994; 82:913-20.

50. Daniell JF & Herbert CM. Laparoscopic salpingostomy using
the CO2 laser. Fertil Steril 1984; 41:558-63.

51. Canis M, Mage G, Pouly JL. Laparoscopic distal tuboplasty:
report of 87 cases and a 4-year experience. Fertil Steril 1991;
56:616-21.

52. Dennez J, Nisolle M. CO2 laser laparoscopic surgery:
adhesiolysis, salpingostomy, laser uterine nerve ablation
and tubal pregnancy. Baillieres Clin Obstet Gynaecol 1989;
3:525-43.

53. Gomel V, Taylor PJ. Laparoscopic myomectomy and tubal
reconstructive surgery in the infertile patient. Baillieres Clin
Obstet Gynaecol 1994; 8(4):773-88.

54. Koh CH and Janik GM Laparoscopic microsurgical tubal
anastomosis. Results of 40 consecutive cases [abstract].
Presented at the American Society of reproductive
Medicine, 52nd Annual Meeting,November 2-7, 1996,
Boston, MA.

55. Yoon TK et al. Laparoscopic tubal anastomosis: fertility
outcome in 202 cases. Fertil Steril 1999 ; 72(6): 1121-6.

56. Hershag A, et al. Adhesiolysis. Clin Obstet Gynecol 1991;
34(2):395-402.

57. Lundorff P, et al. Adhesion formation after laparoscopic surgery
in tubal pregnancy: a randomized trial versus laparotomy.
Fertil Steril 1991; 55:911-915.

58. Operative Laparoscopy Study Group. Postoperative
adhesion development after operative laparoscopy:
evaluation at early second-look procedures. Fertil Steril 1992;
55:700-704.

59. Filmar S, Gomel V, McComb PF. Operative laparoscopy versus
open abdominal surgery: a comparative study on postoperative
adhesion formation in the rat model. Fertil Steril 1987; 48:486-
489.

60. Morana R, Luciano AA, Muzli L, Marendino VE, Mancuso S.
Laparoscopy versus laparotomy for ovarian conservative
surgery: a randomized trial in the rabbit model. Am J Obstet
Gynecol 1994; 171:861-864.

61. Burch JC. Urethrovaginal fixation to Cooper’s ligament for
correction of stress incontinence, cystocele, and prolapse.
Am J Obste Gynecol 1961; 81:281-290.

62. Stanton SL, Cardozo L. Results of colposuspension for
incontinence and prolapse. Br J Obstet Gynaecol 1979;
86:693-97.

63. Feyereist J, Dreher E, Haengg W, Zikmund J, Schneider H.
Long-term results after Burch colposuspension. Am J Obstet
Gynecol 1994; 171:647-52.

64. Lam TC, Hadley HR. Surgical procedures for uncomplicated
routine female stress incontinence. Urol Clin North Am 1991;
18:327-337.

65. Vancaillie TG, Schuessler W. Laparoscopic bladder neck
suspension. J Laparosc Surg 1991; 1:169-173.

66. Liu CY. Laparoscopic treatment for genuine urinary stress
incontinence. Baillieres Clin Obstet Gynecol 1994; 8:789-798.

67. Dargent D, Salvat J. Envahissement ganglionnaire pelvien:
place de la pelviscopy retroperitoneale. Paris: Medsi/McGraw-
Hill; 1989.

68. Ou CS, Prethus J, Beadle E. Laparoscopic bladder neck
suspension using hernia mesh and surgical staples. J
Laparoendosc Surg 1993; 3:505-508.

69. Volz J, Stritmatter H, Koster S, Wischnik A, Melchert R.
Preperitoneal endoscopy. Endoscopic approach for
colposuspension. Zentralbl Gynakol 1993; 115:488-491.

70. Yang SC, Park DS, Lee JM, Graham RW. Laparoscopic
extraperitoneal bladder neck suspension for stress urinary
incontinence. J Korean Med Sci 1995; 10:426-430.

71. Papasakelariou C, Papasakelariou B. Laparoscopic bladder
neck suspension. J Am Assoc Gynecol Laparosc 1997; 4:185-
189.

72. Carter JE. Laparoscopic Burch procedure for stress urinary
incontinence: the Carter modification. Keio J Med 1996;
45:168-171.

73. Radomski SB, Herchorn S. Laparoscopic Burch bladder neck
suspension: early results. J Urol 1996; 155:515-518.

74. Polascik TJ, Moore RG, Rosenburg MT, Kavoussi LR.
Comparison of laparoscopic and open retropubic urethropexy
for treatment of stress urinary incontinence. Urology 1995;
45:647-652.

75. Burton G. A three year prospective randomized urodynamic
study comparing open and laparoscopic colposuspension.
Neurourol Urodyn. 1997;16: 353-54.

76. Lavin et al. Laparoscopic Burch Colposuspension: A minimum
of 2 years follow up and comparison with open
colposuspension. Gynaecol Endosc 1998;7: 251-8.

77. Su et al. Prospective comparison of laparoscopic and
traditional colposuspensions in the treatment of genuine stress
incontinence. Acta Obstet Gynecol Scand. 1997; 76: 576-
82.

78. Hulka JF, Parker WH, Surrey MW & Phillips JM. Management
of ovarian masses. AAGL 1990 survey. J Reprod Med 1992;
37:599-602.

79. Reich H. Laparoscopic oophorectomy and salpingo-
oophorectomy. Int J Fertil  1987; 32:237-239.

80. Perry CP, Upchurch JC. Pelviscopic adnexectomy. Am J
Obstet Gynecol 1990; 162:79-81.

AN ASSESSMENT OF PRESENT DAY LAPAROSCOPIC SURGERY IN GYNAECOLOGY



11

81. Johns A. Laparoscopic oophorectomy/oophorocystectomy.
Clin Obstet Gynecol 1991; 34:461-466.

82. Yuen PM, Lo KWK, Rogers MS. A comparison of laparotomy
and laparoscopy in the management of ovarian masses. J
Gynecol Surg 1995; 11:19-25.

83. Gal D, Lind L, Lovecchio JL, Kohn MBA. Comparative study
of laparoscopy versus  laparotomy for adnexal surgery:
efficacy, safety and cyst rupture. J Gynecol Surg 1995; 11:153-
158.

84. Maimam M, Seltzer V & Boyce J. Laparoscopic excision of
ovarian neoplasms subsequently found to be malignant. Obstet
Gynecol 1991; 77:563-65.

85. Koonings PP, Campbell K, Mishell DR & Grimes DA. Relative
frequency of primary ovarian neoplasms: a 10-year review.
Obstet Gynecol 1989; 74:921-926.

86. Nezhat F, Nezhat C, Welander CE, Benigno B. Four ovarian
cancers diagnosed during laparoscopic management of 1011
women with adnexal masses. Am J Obstet Gynecol 1992;
167:790-796.

87. Canis M, Mage G, Pouly JL, Wattiez A, Manhes H, Bruhat
MA. Laparoscopic diagnosis of adnexal cystic masses: a 12-
year experience with long-term follow-up. Obstet Gynecol
1994; 83:707-712.

88. Canis M, Mage G, Wattiez A, Masson FN, Pouly JL,
Botchorishvili R, et al. Coelioscopie operatoire et masse
annexielle kystique: ou situer la limite? J Gynecol Obstet Biol
Reprod Paris 1997; 26:293-303.

89. Crouet H & Heron JF. Dissemination du cancer de l’ovaire lors
de la chirurgie coelioscopique: un danger reel. Presse Medicale
1991; 20:1738-1739.

90. Dembo  AJ, Davy M, Stenwig AE. Prognostic factors in patients
with stage I epithelial ovarian cancer. Obstet Gynecol 1990;
75:263-273.

91. Sevelda P, Vavra N, Schemper M & Salzer H. Prognostic
factors for survival in stage I epithelial ovarian carcinoma.
Cancer 1990; 65:2349-2352.

92. Finn CB, Luesley DM, Buxton EJ. Is stage I epithelial ovarian
cancer overtreated both surgically and systemically? Results
of a 5-year cancer registry review. Br J Obstet Gynaecol
1992; 99:54-58.

93. Sainz de la cuesta R, Goff BA, Fuller AF. Prognostic significance
of intraoperative rupture of malignant ovarian neoplasm.
Gynecol Oncol 1994; 52:111.

94. Rosenoff  SH, De Vita VT, Hubbard S & Young RC.
Peritoneoscopy in the staging and follow-up of ovarian
carcinoma. Seminars in Oncology 1975; 2:223-228.

95. Spinelli P, Luini A, Bizzetta P. Laparoscopy in staging and
restaging of 95 patients with ovarian carcinoma. Tumori 1976;
62:493-497.

96. Lacey CG, Morrow CP, DiSaia PJ & Lucas WE. Laparoscopy
in the evaluation of gynecologic cancer. Obstet Gynecol 1978;
52:708-712.

97. Piver MS, Lele SB, Barlow JJ & Gamarra M. Second-look

laparoscopy prior to proposed second-look laparotomy. Obstet
Gynecol 1980; 55:571-573.

98. Ozols RF, Fisher RI & Anderson T. Peritoneoscopy in the
management of ovarian carcinoma. Am J Obstet Gynecol
1981;140:611-623.

99. Childers JM, Brzechffa PR, Surwit EA. Laparoscopy using the
left upper quadrant as the primary trocar site. Gynecol Oncol
1993; 50:221-225.

100. Dargent D, Salvat J. Envahissement ganglionnaire pelvien:
place de la pelviscopy retroperitoneale. Paris: Medsi/McGraw-
Hill; 1989.

101. Querleu D, Leblanc E, Catelain B. Laparoscopic
lymphadenectomy in the staging of early carcinoma of the
cervix. Am J Obstet Gynecol 1991; 164:579-581.

102. Wattiez A, Raymond F, Canis M, Chapron C, Pouly JL, Mage
G, et al. Lymphadenectomie Iliaque Externe par Coelioscopie.
Ann Chir 1993; 47:523-528.

103. Fowler JM, Carter JR, Carlson JW, Maslonkowski R, Byers
LJ, Carson LF, et al. Lymph node yield from  laparoscopic
lymphadenectomy in cervical cancer. A comparative study.
Gynecol Oncol 1993; 51:187-192.

104. Childers JM, Surwit EA, Hatch KD. The role of laparoscopy in
the management of cervical carcinoma. Gynecol Oncol 1992;
47:38-43.

105. Nezhat CR, Nezhat FR, Burrell MO. Laparoscopic radical
hysterectomy and laparoscopic-assissted vaginal radical
hysterectomy with pelvic and para-aortic lymph node
dissection. J Gynecol Surg 1993; 9:105-120.

106. Querleu D. Laparoscopic para-aortic lymph node sampling in
gynecologic oncology: A preliminary experience. Gynecol
Oncol 1993; 49:24-29.

107. Canis M, Mage G, Wattiez A. Vaginally assisted laparoscopic
radical hysterectomy . J Gynecol Surg 1992; 8:103-105.

108. Pomel C, Canis M, Mage G, Dauplat J, Le Bouedec G, Raiga
J, et al. Laparoscopically extended hysterectomy for cervix
cancer: technique, indications and results. A propos of a
series of 41 cases in Clermont. Chirurgie 1997; 122:133-136.

109. Querleu D. Laparoscopic management od cervical cancer.
22nd Annual Meeting of the American Association of
Gynecologic Laparoscopists. November 1993. San Francisco,
California.

110. Childers JM & Surwit EA. Combined laparoscopic and vaginal
surgery for the management of 2 cases of stage I endometrial
carcinoma. Gynecol Oncol 1992; 45:46-51.

111. Childers JM, Brzechffa PR, Hatch KD & Surwit EA.
Laparoscopically assisted surgical staging of endometrial
cancer. Gynecol Oncol 1993; 51:33-38.

112. Childers JM. Operative laparoscopy in gynecological oncology.
Baillieres Clin Obstet Gynecol 1994; 8:831-849.

113. Wang PH, Yen MS, Yuan CC, Chao KC, Ng HT, Lee WL, et
al. Port site metastasis after laparoscopic assisted vaginal
hysterectomy for endometrial cancer: possible mechanisms
and prevention. Gynecol Oncol 1997; 66:151-155.

AN ASSESSMENT OF PRESENT DAY LAPAROSCOPIC SURGERY IN GYNAECOLOGY



12

114. Dobrobte Z, Wittmann T, Karacsony G. Rapid development
malignant metastasis in the abdominal wall after laparoscopy.
Endoscopy 1978; 10:127-130.

115. Gleeson NC, Nicosia SV, Mark JE, Hoffman MS, Cavanagh
D. Abdominal wall metastases from ovarian cancer after
laparoscopy. Am J Obstet Gynecol 1993; 169:522-523.

116. Kruttwagen RFPM, Swinkels BM, Keyser KGG, Doesburg
WH, Schijf CPT. Incidence and effect on survival of abdominal
wall metastses at trocar or puncture sites following laparoscopy
or paracentesis in women with ovarian cancer. Gynecol Oncol
1996; 60:233-237.

117. Miralles RM, Petit J, Gine L, Balaguero L. Metastatic cancer
spread at the laparoscopic puncture site: report of a case in
a patient with carcinoma of the ovary. Eur J Gynecol Oncol
1989; 6:442-444.

118. Patsner B, Damien M. Umbilical metastases from a stage IB
cervical cancer after laparoscopy: a case report. Fertil Steril
1992; 58:1248-1249.

119. Fortner JG, Lawrence W. Implantation of gastric cancer in
abdominal wounds. Ann Surg 1960; 152:789-794.

120. Vernick J, Garside G, Hoppe E. The lack of growth of
intravenously inoculated tumor cells in peripheral wounds.
Cancer Res 1964; 24:1507-1508.

121. Canis M et al. Cancer and Laparoscopy, experimental studies:
a review. European Journal of Obstet Gynecol and Repro.
Biol. 2000;91: 1-9.

122. Semm K & Mettler L. Technical progress in pelvic surgery via
laparoscopy Am J Obstet Gynecol 1980; 138:121-127.

123. Dubuisson JB, Lecuru F, Foulot H. Myomectomy by
laparoscopy: a preliminary report of 43 cases. Fertil Steril
1991; 56:827-830.

124. Daniall JF, Gurley LD. Laparoscopic treatment of clinically
significant symptomatic uterine fibroids. J Gynecol Surg 1991;
7:37-40.

125. Hasson HM, Rotman C, Rana N, Sistos F, Dmowaki WP.
Laparoscopic myomectomy. Obstet Gynecol 1992; 80:884-
888.

126. Nezhat C, Nezhat F, Silfen SL, Schaffer N, Evans D.
Laparoscopic myomectomy. Int J Fertil 1991; 36:275-280.

127. Harris WJ. Uterine dehiscence following laparoscopic
myomectomy. Obstet Gynecol 1992; 80:545-546.

128. Dubuisson JB, Chavet X, Chapron C, Gregorakis SS, Morice
P. Uterine rupture during pregnancy after laparoscopic
myomectomy. Hum Reprod 1995; 10:1475-1477.

129. Friedmann et al. Uterine rupture after laparoscopic
Myomectomy. Acta Obstet Gynecol Scand. 1996;75: 683-4.

130. Pelosi M and Pelosi MA. Spontaneous uterine rupture at
thirty three weeks subsequent to previous superficial
laparoscopic myomectomy. Am. J Obstet. Gynecol.
1997;177:1547-49.

131. Dubuisson et al. Pregnancy outcome and deliveries following
laparoscopic Myomectomy. Hum. Repro. 2000; 15: 869-73.

132. Candiani GB, Fedele L, Parazzini & Villa L. Risks of recurrence
after myomectomy. Br. J Obstet Gynaecol 1991; 98:385-389.

133. Dubuisson JB, Lecuru F, Foulot H. Gonadotrophin-releasing
hormone agonist and laparoscopic myomectomy. Clinical
Therapeutics 1992; 14:51-55.

134. Goldfarb HA. Nd-YAG laser laparoscopic coagulation of
symptomatic myomas. J Reprod Med 1992; 37:636-638.

135. Nisolle M, Smets M, Malvaux. Laparoscopic myolysis with the
Nd-YAG laser. J Gynecol Surg 1993; 9:95-99.

136. Mais V, Ajossa S, Guerriero S, Mascia M, Solla E, Melis GB.
Laparoscopic versus abdominal myomectomy: a prospective
randomized trial to evaluate benefits in early outcome. Am J
Obstet Gynecol 1996; 174:654-658.

137. Bachmann GA. Hysterectomy. A critical review. J Reprod
Med 1990; 35:839-862.

138. Vessey MP, Villard- Mackintosh L, McPherson K, Coulter A,
Yeates D. The epidemiology of hysterectomy: findings in a
large cohort study. Br J Obstet Gynaecol 1992; 99:402-407.

139. Reich H, DeCaprio J, McGlynn F. Laparoscopic hysterectomy.
J Gynecol Surg 1989; 5:213-216.

140. Nezhat F, Nezhat C, Gordon S, Wilkins E. Laparoscopic versus
abdominal hysterectomy. J Reprod Med 1992; 37:247-250.

141. Phipps JH, John M, Nayak S. Comparison of laparoscopically
assisted vaginal hysterectomy and bilateral salpingo-
oophorectomy with conventional abdominal hysterectomy and
bilateral salpingo-oophorectomy. Br J Obstet Gynaecol 1993;
100:698-700.

142. Raju KS, Auld BJ. A randomized prospective study of
laparoscopic vaginal hysterectomy versus abdominal
hysterectomy each with bilateral salpingo-oophorectomy. Br
J Obstet Gynaecol 1994; 101:1068-1071.

143. Olsson JH, Ellstrom M, Hahlin M. A randomized prospective
trial comparing laparoscopic and abdominal hysterectomy. Br
J Obstet Gynaecol 1996; 103:345-350.

144. Meikle SF, Nugent EW, Orleans M. Complications and recovery
from laparoscopy-assisted vaginal hysterectomy compared
with abdominal and vaginal hysterectomy. Obstet Gynecol
1997; 89:304-11.

145. Railton P, Kurylko L, Shah CM. Laparoscopic assisted vaginal
hysterectomy. Can Oper Room Nurs J 1994; 12:19-29.

146. Bronitsky C. Payne RJ, Stuckey S, Wilkins D. A comparison
of laparoscopically assisted vaginal hysterectomy versus
traditional total abdominal and vaginal hysterectomies. J
Gynecol Surg 1993; 9:219-224.

147. Messina MJ, Garavaglia MM, Walsh RT, Turke GD, Amenta
RE. Laparoscopy assisted vaginal hysterectomy cost analysis
and review of initial experience in a community hospital. J Am
Osteopath Assoc 1995; 95:31-36.

148. Kovac SR, Cruikshank SH & Retto HF. Laparoscopic assisted
vaginal hysterectomy. J Gynecol Surg 1990; 6:185-193.

149. Liu CY. Laparoscopic hysterectomy: A review of 72 cases. J
Reprod Med 1992; 37:351-354.

AN ASSESSMENT OF PRESENT DAY LAPAROSCOPIC SURGERY IN GYNAECOLOGY



13

150. Mehra S, Bokaria R, Gujral A, Bhat V, Hotchandani M.
Experience in laparoscopic hysterectomy: analysis of three
hundred cases. Ann Acad Med Singapore 1996; 25:660-4.

151. Tsaltas J, Magnus A, Mamers PM, Lawrence AS, Lolatgis N,
Healt DL. Laparoscopic and abdominal hysterectomy: a cost
comparison. Med J Aust 1997; 166:172-3.

152. Boike GM, Elfstrand EP, Del G, Schumock D, Holley HS,
Lurain JR. Laparoscopically assisted vaginal hysterectomy in
a university hospital: Report of 82 cases and comparison with
abdominal and vaginal hysterectomy. Am J Obstet Gynecol
1993; 168:1690-701.

153. East M. Comparative costs of laparoscopically assisted vaginal
hysterectomy. MZ Med J 1994; 107:371-4.

154. Johns DA, Carrera B, Jones J, DeLeon F, Vincent R, Safely C.
The medical and economic impact of laparoscopically assisted
vaginal hysterectomy in a large metropolitan not for profit
hospital. Am J Obstet Gynecol 1995; 172:1709-19.

155. Harris WJ, Daniell JF. Early complications of laparoscopic
hysterectomy. Obstet Gynecol Survey 1996; 51:559-567.

156. Summitt RL, Stovall TG, Lipscomb GH, Ling FW. Randomized
comparison of laparoscopically-assisted vaginal hysterectomy
with standard vaginal hysterectomy in an outpatient setting.
Obstet Gynecol 1992; 80:895-901.

157. Richardson RE, Bournas N, Magos AL. Is laparoscopic
hysterectomy a waste of time? Lancet 1995; 345:36-41.

158. Ransom SB, McNeeley SG, White C, Diamond MP. A cost
analysis of endometrial ablation, abdominal hysterectomy, and
laparoscopic-assisted vaginal hysterectomy in the treatment

AN ASSESSMENT OF PRESENT DAY LAPAROSCOPIC SURGERY IN GYNAECOLOGY

of primary menorrhagia. J Am Assoc Gynecol Laparoscopists
1996; 4:29-32.

159. Minelli L, Angeiolillo M, Caione C, Palmara V. Laparoscopically
assisted vaginal hysterectomy. Endoscopy 1991; 23:64-6.

160. Semm K. Hysterectomy via laparotomy or pelviscopy. A new
CASH method without colpotomy. Geburtshilfe Frauenheilkd
1991; 51:996-1003.

161. Benrubi GI. History of hysterectomy. J Fla Med Assoc 1988;
75:533-8.

162. NathorsBoos J, Fuchs T, von Schoultz B. Consumer’s attitude
to hysterectomy. Acta Obstet Gynecol Scand 1992; 71:230-
234.

163. Acken HS, Zarou GS. Hysterectomy for benign lesions. Am J
Obstet Gynecol 1962; 84:113-22.

164. Kilkku P, Gronroos M, Hirvonen T, Rauramo L. Supravaginal
uterine amputation vs. hysterectomy. Effects on libido and
orgasm. Acta Obstet Gynecol Scand 1983; 62:147-152.

165. Lyons TL. Laparoscopic Supracervical hysterectomy: A
comparison of morbidity and mortality results with
laparoscopically assisted vaginal hysterectomy. J Reprod Med
1993; 38:763-7.

166. Richards SR, Simpkins S. Laparoscopic supracervical
hysterectomy versus laparoscopic-assisted vaginal
hysterectomy. J Am Assoc Gynecol Laparosc 1995; 2:431-5.

167. Lalonde CJ, Daniell JF. Early outcomes of laparoscopically-
assisted vaginal hysterectomy versus laparoscopic
supracervical hysterectomy. 1996; 3:251-6.


