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Summary

Objective: The aim of this study was to compare staging accurateness as well as survival when managing early ovarian cancers
by laparoscopy or laparotomy.

Material and methods: We have conducted a retrospective and multicentric study in France. Only Stage I ovarian epithelial
cancers operated on from January 1, 1985 to December 31, 1999 were taken into account. Respondents had to fill in a form detail-
ing in each case the surgical access; the surgical acts performed during the initial intervention as well as data on the patient’s follow-
up. Lack of follow-up or final Stage > I were considered as exclusion criteria. Data were recorded and analysed with SPSS 7.5 and
STATA (Stata statistical sofware 7.0). (ANOVA, chi-square test or Fisher’s exact test and log-rank test).

Results: 105 cases were included: 14 patients were exclusively operated on by laparoscopy (group 1), 13 other patients were sub-
jected to a conversion from laparoscopy to laparotomy (group 2) and 78 patients exclusively underwent laparotomy (group 3).
Patients in group 3 were significantly more frequently postmenopausal and had larger lesions. Cyst rupture was rare during
laparoscopy (21%) and the use of an endobag was achieved in only 21% of the patients in group 1. Radical treatment was signifi-
cantly more frequent in group 3 when compared to group 1 (67% vs 23%, p < 0.05). Laparoscopy was not adequate for staging
since no lymphadenectomy was carried out by this approach. However, only 27% of patients subjected to an open approach under-
went lymphadenectomy and omentectomy. The outcome in terms of survival was similar in the three groups with a mean follow-
up period of 1,221 days (+ 832) (p = 0.1).

Conclusion: Laparoscopic management of early ovarian cancer is poorly efficient in staging although disease-free survival does

not seem to be affected. Further evaluation of laparoscopy in this indication is needed.
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Introduction

Laparoscopy is today the standard access for the treat-
ment of benign ovarian cysts. This approach provides low
recurrence rates (for benign non endometriotic lesions),
low post-operative adhesion formation and high post-
operative fertility rates for non endometriotic benign
cysts [1]. Its superiority over laparotomy in terms of aes-
thetic results, perioperative bleeding, hospital stay and
recovery is now accepted [2].

Conversely, a strong debate has arisen on the use of
laparoscopy in the management of early ovarian cancer.
There is no technical reason that would not allow a
laparoscopic approach for initial treatment and staging of
early ovarian cancers. Laparoscopic removal of ovarian
masses and comprehensive staging are now theoretically
feasible. Salpingo-oophorectomy hysterectomy, omen-
tectomy, appendectomy, peritoneal washings and biop-
sies can be performed by a large number of surgeons.
Laparoscopic pelvic and paraaortic lymphadenectomy
feasibility and accuracy have also been demonstrated [3-
5]. Some papers have addressed laparoscopic staging of
adnexal maligancies. Querleu reported a series of nine
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patients with ovarian or fallopian tube malignancies that
underwent a second staging by laparoscopy [3]. Pomel
has described complete laparoscopic staging with lym-
phadenectomy in ten patients [6]. For both series,
laparoscopy was adequate for staging and provided an
acceptable morbidity. However, these series are small and
no comparison with laparotomy was available on patient
outcome and survival.

Staging of apparently early ovarian cancer is a major
subject of concern since it is accepted that the initial
staging is inadequate in up to 50% of patients operated
on by laparotomy, with possible consequences for adju-
vant therapy and patient outcome [7, 8]. The impact of
laparoscopy on quality of staging had to be assessed.

Finally, specific adverse effects of CO, pneumoperi-
toneum and laparoscopic surgery have been pointed out
[9-14]. Port-site metastases and peritoneal seeding have
been reported in experimental studies and following
laparoscopic treatment of occult ovarian cancers.
However, their actual prevalence in patients with identi-
fied cancers could be lower.

The aim of the current study was to compare
laparoscopy and laparotomy in the assessment of Stage I
ovarian cancer by considering staging accuracy and
patient survival with these two techniques.
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Material and Methods

We conducted a national retrospective survey in France. A
questionnaire was mailed to every health care centre and private
practitioner involved in the management of cancers. We consid-
ered cancer centres, obstetrics and gynaecologic departments of
university hospitals, obstetrics and gynaecologic departments of
general hospitals and private gynaecologic surgeon members of
the French Society of Gynaecologic Oncology and the French
National College of Obstetrics and Gynaecology. We also
solicited general surgery departments and medical oncology or
radiotherapy departments in the same institutions to inquire
about possible unfavourable outcomes. The questionnaire
focused on acts that were carried out during the initial opera-
tion: initial surgical approach, cyst puncture, cyst rupture, con-
servative or radical treatment, use of an endobag, associated
hysterectomy; and staging comprehensiveness: peritoneal
washing and biopsies, appendectomy, omentectomy, pelvic and
para-aortic lymphadenectomy. For patients initially operated on
by laparoscopy and who subsequently underwent a second
operation, indications for the second surgery and an interval
between the two operations were required. Final staging accord-
ing to FIGO, ovarian cancer pathological characteristics as well
as the use of adjuvant therapy and follow-up data were also
recorded.

The study included patients with proven epithelial ovarian
cancer going up to Stage Ic on final evaluation and who were
operated on from January 1, 1985 to December 31, 1999. The
diagnosis of cancer had to be made before or during the initial
operation. The mailing was carried out on January 2000 allow-
ing a reasonable follow-up period. Exclusion criteria were: bor-
derline lesions, non epithelial tumours and an inadequate
follow-up. Disease-free survival was determined as the period
of time starting from initial surgery to the last physical exami-
nation or recurrence. Data were recorded and analysed with
SPSS 7.5 and STATA (Stata statistical sofware 7.0). The chi
square test (or Fisher’s exact test when appropriate) was used
for nominal variables and ANOVA for continuous variables.
Survival curves were computed using the Kaplan-Meier
product-limit estimate and survival curves were compared using
the log-rank test. The statistical analysis was conducted by the
Clinical Investigation Centre of the European Georges Pompi-
dou Hospital.

Results

One hundred and twelve responses concerning Stage 1
ovarian cancers were collected. Seven cases were
excluded from the study because of non epithelial
pathologies or because follow-up was not adequate. One
hundred and five cases were finally included in the analy-
sis. Seventeen different centres managed these cases (1
case to 14 cases per centre with a mean of 6): five private
practitioners; six general hospitals; four medical school
hospitals and two cancer centres.

Fourteen patients were exclusively operated on by
laparoscopy (group 1) (13%); in 13 patients (12%) a con-
version from laparoscopy to laparotomy was achieved
(group 2) and 78 patients underwent an initial laparotomy
(group 3) (74%). Demographic and preoperative data are
given in Table 1. Groups were significantly different as to
menopausal status (p = 0.02) and tumour diameter (p =
0.002). Postmenopausal women were significantly more

Table 1. — Patient and lesion characteristics.

Group 1 (14) Group 2 (13)  Group 3 (78) p
Age 46.1 41.9 52.8 0.056
(mean, range) (33-72) (23-80) (16-86)
Postmenopausal (%) 27% 23% 56% 0.02
Cyst diameter 85.4 95.7 138.2 0.002
(mean, range) (45-130) (50-180)  (40-300)
CA125 assessment 57% 69% 68% 0.7
CA125 level 36 102 261 0.4
(mean, range) (6-100) (9-337)  (5-3483)
Table 2. — Initial steps of the surgery.
Group 1 (14) Group 2 (13) Group 3 (78) p
Cyst puncture 7% 23% 2% 0.01
Cyst rupture 21% 15% 9% 0.3
Endobag 21% 7% 0 < 0.001
Cystectomy 21% 23% 7% 0.1
Bilateral salpingo- 23% 54% 67% < 0.05

oophorectomy

frequent in group 3 when compared to group 2 (p = 0.02).
Patients initially operated on by laparoscopy presented
significantly smaller tumours than those primarily oper-
ated on by laparotomy (p = 0.006) or by laparoscopy +
laparotomy (p = 0.01). Preoperative CA125 was assessed
in 57 to 68% of patients (not significant, NS). Mean
CA125 level was not significantly different between
groups. Initial surgical proceedings carried out in each
group are given in Table 2. Cyst puncture was most com-
monly achieved in patients operated on by laparoscopy +
laparotomy (23%), while it was only performed in 2% of
patients exclusively undergoing laparotomy (p = 0.02).
Conversely, this happening was not significantly more
frequent when patients were subjected to laparoscopy
alone (Group 1) when compared to laparotomy (p = 0.3).
Cyst puncture prevalence was significantly more frequent
during the years 1985-1994 (6/48), when compared to the
years 1995-1999 (0/55) (p = 0.008). Ovarian cystectomy
was the first step of the intervention in a minority of
patients in each group, without a significant difference
between groups (p = 0.1). Conversely, bilateral salpingo-
oophorectomy was more frequently achieved in group 3
when compared to group 1 (respectively, 67% and 23%,
p < 0.05). Patients undergoing conservative treatment
were significantly younger (30.1 years, SD 14) than
patients treated radically (52.1, SD 15) (p < 0.05).
Tumour perioperative rupture occurred in 21% of group
1 patients, 15% of group 2 and 9% of group 3 patients

Table 3. — Staging comprehensiveness.

Group 1 (14)  Group 2 (13)  Group 3 (78) P
Peritoneal washings 50% 54% 60% 0.6
Contralateral adnexa 79% 77% 83% 0.1
Uterus 7% 46% 71% < 0.001
Peritoneal biopsies 8% 23% 23% 0.4
Omentectomy 8% 38% 55% 0.01
Appendectomy 8% 0 18% 0.1
Mesentery biopsy 0 0 5% 0.4
Pelvic lymphadenectomy 0 30% 20% 0.1
Paraaortic lymphadenectomy 0 23% 27% 0.1
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(NS). The use of an endobag was reported in 21% of
patients undergoing laparoscopy, in 7% of patients oper-
ated on by laparoscopy + laparotomy and in none of
those undergoing laparotomy (p < 0.001). Use of an
endobag was not significantly different during the years
1985-1994 (3/48) when compared to the years 1995-1999
(1/55) (p = 0.2). In group 2, 50% of conversions from
laparoscopy to laparotomy were motivated by the peri-
operative diagnosis of cancer whereas the other 50%
were prompted by operative difficulties.

Staging in each group is given in Table 3. Initial staging
appears to be less adequate by laparoscopy because lym-
phadenectomies and omentectomies are never or rarely
performed. Particularly, paraaortic lymphadenectomy
was never carried out in group 1, in 23% of cases in
group 2 and 27% in group 3 (p = 0.1). However, only
27% of patients operated on by laparotomy underwent
peritoneal biopsies and lymphadenectomy. Initial surgical
access as well as comprehensiveness of lymphadenec-
tomy did not differ according to the type of health care
centre (Table 4).

Table 4. — Repartition of paraaortic lymphadenectomy
between types of health care providers.

Paraaortic lymphadenectomy

University hospital 30%
General hospital 20%
Cancer centre 18%
Private practice 22%

All patients in group 1 subsequently underwent laparo-
tomy, which was indicated in all cases for cancer staging,
whereas a smaller number of patients were re-operated in
other groups for the same indication (group 2 (62% of re-
operated patients), group 3 (75% of re-operated patients),
p < 0.05). The mean period of time between laparoscopy
and laparotomy was 51 days (+ 12). There was no sig-
nificant difference between groups for this variable (p =
0.09).

Final staging according to the data of the initial opera-
tion was Stage Ia ovarian cancer for most patients in each
group (group 1 (50%), group 2 (60%), group 3 (69%),
NS). Most tumours were of the serous type (group 1:
57%, group 2: 37%, group 3: 50%, NS). The other histo-
logic types were distributed in accordance with classical
data. Grade 3 lesions were equally distributed in the three
groups: respectively 50%, 30% and 41% (NS). Platinum-
based chemotherapy was not more administered in any
particular group: group 1 - 14%, group 2 - 38% and group
3-30% (p=0.2).

Length of follow-up differed significantly between the
three groups (p = 0.007). Follow-up was significantly
longer after laparoscopy + laparotomy (1,874 days *
1,351) when compared to laparotomy alone (1,100 days
+ 680) (p = 0.001). Conversely it was not significantly
different for patients exclusively treated by laparoscopy
(1,286 days + 768) or by laparotomy (p = 0.3). Disease-
free survival was similar for all surgical approaches
(Figure 1). All patients were free of disease after
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Figure 1. — Survival curves.

laparoscopy, 84% after laparotomy and 100% after
laparoscopy + laparotomy (Fisher’s exact test p = 0.1).
The rate of unfavourable outcome was similar among
patients who underwent paraaortic lymphadenectomy
(11.5%), when compared to those who did not (12.5%,
Fisher’s exact test p = 0.5). Portsite metastasis was not
recorded in this series.

Discussion

Early ovarian cancers represent less than 30% of oper-
ated ovarian cancers [15]. Some authors have already
reported on the influence of laparoscopy in this situation
[11-13]. However, those authors only considered the
effect of laparoscopic management of adnexal masses
later found to be malignant, whereas our work focuses on
Stage I ovarian cancers that were known before or iden-
tified during the surgical intervention.

The first issue in this study is that laparoscopic removal
of Stage I ovarian cancer appears to be acceptable.
Unfavourable circumstances such as tumour puncture or
rupture have only been recorded in a minority of patients.
Ovarian puncture was not more frequent in patients
exclusively operated on by laparoscopy when compared
to those operated on by laparotomy. Moreover, the rate of
cyst puncture has progressively decreased with time. In
addition, tumour rupture was not favoured by the laparo-
scopic approach. These results are encouraging since it
has been shown that perioperative tumour rupture appears
to be a pronostic factor for survival in Stage I ovarian
cancers [16]. Efforts should thus be made to reduce this
incident and to avoid cyst puncture that may be consid-
ered as an analogous circumstance. Experimental studies
as well as clinical data have ascertained the protective
effect of endobags during laparoscopy on later occur-
rence of parietal metastases [13, 17], but this device was
only used in 21% of cases in our series. The study period
may explain this result to a certain extent. We report here
results of patients operated on between 1985 and 1999. In
the early 90’s surgeons were probably less aware of the
laparoscopic side-effects as well as adequate protective
measures in this situation. However, we failed to find any
correlation between use of bags and year of treatment.
We do expect better results from an ongoing study
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enrolling patients operated on after 1999. Finally, many
women exclusively operated on by laparoscopy were sub-
jected to conservative management, as we recorded a low
rate of bilateral salpingo-oophorectomy and hysterec-
tomy in this group. This may be interpreted as inadequate
treatment. However, conservative treatment, aiming to
preserve fertility, may also have been intentional in this
group of young patients as it provides acceptable results
in early ovarian cancer outcome [18, 19].

The second issue is that ovarian cancer staging was
generally not adequate when patients exclusively under-
went laparoscopy. Peritoneal biopsies or omentectomies
were only performed in a small number of those patients,
while paraaortic dissections were never carried out. This
is an important issue since there is growing evidence in
the literature that complete lymphadenectomy is required
in apparent ovarian cancers. Burghardt et al. found
metastatic nodes in 15 to 23% of clinical Stage I ovarian
cancers [20-22]. Lymph node metastases are restricted to
the pelvic area in only 25% of cases, associated with
paraaortic metastases in 50% of cases and may be con-
fined only to the paraaortic area in 25% of cases [23]. In
addition, unilateral dissection may not be comprehensive
enough since contralateral lymph node metastases can be
observed in up to 30% of patients with carcinomas clini-
cally confined to one single ovary [24]. Thus, laparo-
scopic paraaortic lymphadenectomy, and to a lesser
extent pelvic lymphadenectomy appear as limiting
factors for a complete surgical staging by laparoscopy.
Some surgeons have reported their large experience of
over 100 cases in various indications with more than 70%
of procedures performed by laparoscopy [4, 5]. It appears
that laparoscopic paraaortic lymphadenectomy requires a
high skill in laparoscopy and is time consuming (75 to
more than 300 minutes) [4, 15, 25]. This probably
explains the lack of laparoscopic lymphadenectomy in
our series, which was only performed by a few pioneer-
ing teams at the time of the study. Interestingly, a recent
paper issued from the GOG reports that 17/57 paraaortic
lymphadenectomies carried out by laparoscopy in the
same period on cervical cancer patients were not com-
plete [26]. In our study, complete surgical staging was
achieved in only 27% of patients operated on by laparo-
tomy. This is partly explained by the fact that paraaortic
lymphadenectomy was not in the policy of one of the
centres in our study. In fact, early ovarian cancer staging
by laparotomy has previously been found to be inade-
quate in a significant number of cases. In the report of
Young et al., only 25% of patients had an adequate inci-
sion and 31% of them were finally upstaged because of
positive cytology, metastatic lymph nodes or extension to
the pelvic peritoneum [7]. Other papers on this topic are
in agreement with this report, providing evidence that the
surgeon’s ability to carry out lymphadenectomy may prob-
ably be as important as the surgical approach itself [27,
28].

However, comprehensive surgical staging has an
important role in the prognosis of early ovarian cancers
as it gives more reliable indications for adjuvant therapy

[8, 29, 30]. Laparoscopic restaging appears interesting
because patients are then referred to centres specialised in
oncology as well as laparoscopy. In this setting, Le Blanc
et al. staged 28 patients and upstaged six of them. One
laparotomy was required because of dense adhesions and
no serious complications occurred in this series. Evolution
was favourable for 21/22 of Stage Ia ovarian cancers [15].
Childers et al. restaged 14 patients with clinical Stage 1
ovarian tumours and eight of them were upstaged. Two
complications were recorded: a vena cava injury and an
abdominal wall hematoma [25]. Retroperitoneal vessel
injuries, which occurred in 5% of patients, appear as the
major risk of this operation. Pomel et al. restaged ten
patients and upstaged one of them. They reported a mean
operative duration of five hours. Two major complications
were recorded: a hemoperitoneum which required laparo-
tomy and a pulmonary embolism [6].

The third issue of this study is that survival is in agree-
ment with published data in spite of earlier discussed lim-
itations. Stage I ovarian cancer 5-year survival rates ordi-
narily range from 75 to 95% [29-32]. Since this stage
represents the only curable situation, it should be advis-
able to attain the highest survival rate no matter what sur-
gical access is adopted. Our results are reassuring since
patients operated on by laparoscopy or laparotomy pre-
sented similar outcomes. In addition, no adverse event
was recorded after laparoscopy. In a recent paper review-
ing early ovarian cancer prognostic factors, Vergote et al.
showed that the strongest determinant aspects were
tumour differentiation and preoperative rupture [16].
None of these factors are influenced by laparoscopy. Peri-
operative rupture may also be a determinant, but our
study failed to reveal any evidence of this, probably
because it happened in a minority of patients. Our results
are convergent with those arising from experimental
studies showing that survival is similar after CO, pneu-
moperitoneum or laparotomy [33].

The specific impact of laparoscopy on tumour dissem-
ination and growth has to be discussed. Peritoneal dis-
semination of tumour cells could be enhanced by CO,
pneumoperitoneum, as demonstrated by animal studies
[9]. In humans, Lehner et al. reported a prognosis that
was worsened when patients were re-operated on more
than 17 days after laparoscopy [10]. This was not
revealed in our study probably because it only included
patients with early ovarian cancer on final evaluation.
Some other papers reported that an inadequate manage-
ment of ovarian cysts later found to be malignant was
responsible for port-site metastases and peritoneal
seeding [11-14]. We did not record any of these compli-
cations in our survey. However, in these last series
ovarian cancers were generally not previously appre-
hended so that some technical or oncological inaccura-
cies might have occurred during the laparoscopic proce-
dure and would partly explain the poor outcome. The
surgeons’ learning curve in oncologic surgery should also
be taken into account as has been demonstrated for lym-
phadenectomy [34]. Adverse events are infrequent when
oncologic constraints are respected. In one series con-
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cerning laparoscopic management of 138 suspect pelvic
masses, Childers et al. reported seven (out of 14) dis-
closed cancers that were exclusively staged and treated
by laparoscopy. In another series, the same authors gave
an account of low-rate port-site metastases (< 1% of
patients) [35]. It should be emphasised that these issues
arise from a skilled surgical team that is highly experi-
enced in oncologic surgery as well as laparoscopic
surgery.

Nevertheless, the risk of bias should not be overlooked
in our series. The most important bias would be an under-
estimation of patients with poor outcomes since some of
them may have been lost in this study. No register for this
disease is available in France and we cannot compare our
data with others. The second bias may arise from patient
heterogeneity in the three groups; clinical presentations
in group 3 being the most severe. Finally, power calcula-
tion shows that 80 patients per group are necessary to dis-
close a survival difference of 10% (alpha = 5%, power =
90%, 5-year survival = 95%). All this has led us to
conduct a second more appropriate survey that includes
Stage I ovarian cancers operated on after the year 1999.

Finally, the current study shows that early ovarian
cancer can be removed laparoscopically with a limited
number of inadequate acts. Laparoscopy was particularly
inadequate for retroperitoneal staging during the years
1985-1999, but laparotomy did not provide better results.
Laparoscopy could be of interest for restaging in referral
centres.
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