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Abstract Laparoscopic procedures to treat endometrial can-
cer are currently emerging. At present, we have evidence to do
laparoscopic oncologic resections for endometrial cancer as
proven by many prospective studies from abroad such as
LAP2 by GOG. So, we have decided to assess the safety
and feasibility of such a study in our population with the
following as our primary objectives: (1) to study whether lap-
aroscopy is better compared to open approach in terms of
duration of hospital stay, perioperative morbidity and early
recovery from surgical trauma and (2) to study whether the
laparoscopic approach is noninferior to the open approach in
terms of number of lymph nodes harvested in lymphadenec-
tomy and rate of conversion to open surgery. We did a pro-
spective nonrandomized comparative study of open versus
laparoscopy approach for surgical staging of endometrial can-
cer from 16th May 2013 to 15th May 2015. To prove a sig-
nificant difference in the hospital stay, we needed 29 patients
in each arm. Thirty patients in each arm were enrolled for the
study. The median duration of stay in the open arm was 7 days
and in the laparoscopy arm it was 5 days. The advantage of
2 days in the laparoscopic arm was statistically significant (P
value 0.006). Forty percent of patients in the open arm had to
stay in the hospital for more than 7 days whereas only 3% of

patients in the laparoscopy arm required to stay for more than
7 days (P value 0.001). This difference was statistically sig-
nificant. There was no significant difference between the early
complication rates between the two arms (20% in open vs.
13% in laparoscopy; P value 0.730). There was a conversion
rate of 10% in laparoscopy. The median number of nodes
harvested in open arm was 16.50 and in the laparoscopy
arm, it was 13.50. The difference was not statistically signif-
icant (P value 0.086). Laparoscopy approach for endometrial
cancer staging is feasible in Indian patients and the short-term
advantages are replicable with same oncologic safety as
proved by randomized controlled trials.
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Endometrial cancer is the secondmost common gynaecological
malignancy around the world after carcinoma cervix and most
common gynaecological malignancy in developed countries. In
India, it is the third most common malignancy among females
only after cervix and ovary [1]. The incidence of endometrial
cancer cases is very low in India. Age standardized rates (ASR)
of incidence in Bangalore, Delhi and Mumbai are 4.2, 4.3 and
2.8 per 100,000 populations [2]. In Chennai, the ASR is 4.23
per 100,000 populations and it is 3.25% of the total cancer
burden [3].

Endometrial cancer is now a surgically staged malignancy.
The pilot study by Creasman et al. [4] and subsequent reports
of the GOG studies have been instrumental in this change. The
surgical treatment for early stage endometrial cancer is highly
variable and is currently under investigation; the classic stan-
dard treatment is total abdominal hysterectomy and bilateral
salpingo-oophorectomy, with pelvic and para-aortic lymph
node dissection if risk factors are present [5, 6]. Childers
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et al. [7] reported on a series of 59 patients considered candi-
dates for laparoscopically assisted surgical staging (LASS) for
management of their clinical stage I adeno-carcinoma of the
endometrium. These authors successfully carried out pelvic
and para-aortic lymphadenectomy on 23 patients. The first
laparoscopic pelvic and aortic lymph node dissection for en-
dometrial cancer was performed in 1992 by Childers and
Surwit [7]. In LAP2 study [8] byWalker JL et al. conducted
from 1996 to 2005 by GOG in which 1630 laparoscopy and
886 laparotomy patients were randomized, they inferred that
comprehensive surgical staging of endometrial cancer can be
performed using laparoscopy without increased intraoperative
injuries, with fewer postoperative complications, and with
shorter hospital stay. The median number of pelvic node har-
vested was 17 in the laparoscopy arm and 18 in the laparoto-
my arm. Median number of para-aortic nodes harvested was 7
in both the arms. There was no significant difference in the
number of lymph nodes harvested.

A prospective nonrandomized comparative study was con-
ducted during the period from 16th May 2013 to 15th
May 2015 to compare laparoscopy with laparotomy for com-
plete comprehensive surgical staging of endometrial cancer.
All the consecutive patients undergoing surgical staging for
endometrial cancer during the study period who met the
criteria and who were willing to participate in the study
were enrolled after obtaining an informed written consent.
The primary outcome of the study was number of days of
hospital stay. Other end points included intraoperative com-
plications, blood loss, and fall in haemoglobin level and
duration of surgery. Postoperative analgesic usage, therapeu-
tic antibiotic usage, number of days to return of normal
bowel function and bladder function and number of days
to resume normal routine activities, conversion to laparoto-
my, number of nodes harvested, and number of cases
upstaged were studied. After getting the approval of the
scientific and ethical committee, we prospectively collected
and evaluated the data of all patients included in the study.
Sample size calculation was done based on the LAP2 study
[8] in which hospital stay of more than 2 days were ob-
served in 94% of open cases and 52% of laparoscopy cases.
With the level of significance at 5%, power of study at 95%,
allocation ratio of 1 and with two-tailed distribution to de-
tect a 42% difference (from reference) in proportion of pa-
tients requiring hospital stay of more than 2 days, a sample
size of 29 was needed in both arms. Sample size calculation
was done based on the software G*Power 3.1.9.2. A total of
77 patients were enrolled during the study period. Out of
which, 45 underwent open surgical staging and 32
underwent laparoscopic staging. Out of the 45 who
underwent open surgical staging, only 15 underwent para-
aortic lymphadenectomy and the remaining, only pelvic
lymphadenectomy alone was done. Only two patients in
the lapa roscop i c g roup unde rwen t pa ra -aor t i c

lymphadenectomy. So, in our study, a cohort of 30 patients
in each arm underwent pelvic lymphadenectomy alone and
we decided to compare this cohort.

In surgical staging, total abdominal hysterectomy (type
1) (TAH) and bilateral salpingo-oophorectomy (BSO) was
done followed by pelvic lymphadenectomy. Para-aortic area
was inspected in all cases. Para-aortic lymphadenectomy
was done for those patients with preoperative diagnosis of
nonendometrioid histology, high grade disease, fundal tu-
mour with outer third myometrial invasion and intraopera-
tive evidence of enlarged pelvic nodes or para-aortic nodes.
Peritoneal washing was taken only when there was fluid in
the cul-de sac. Demographic data including age, weight,
height and BMI were recorded. The performance status
was assessed by the ECOG score. Intraoperative blood loss
was assessed by mop count and measuring the blood in the
suction apparatus. Postoperative analgesic requirement was
assessed by counting the number of doses and days of
analgesic usage to have a zero pain score in a visual ana-
logue scale. Postoperative use of therapeutic antibiotic was
assessed by calculating the number of courses of antibiotic
used other than the prophylactic antibiotics. Return of nor-
mal bowel function was assessed by return of normal bowel
sounds and tolerance of oral diet. Return of normal voiding
was assessed by the ability to void normally after removal
of Foley’s catheter. Return of normal routine activity was
assessed by the ability of the patient to be self-ambulant
and go to the rest room without assistance. Common
Terminology Criteria for Adverse Events (CTCAE) version
4.0 published on May 28, 2009 (v4.02: Sept. 15, 2009) was
used for grading complications. Febrile morbidity after sur-
gery is defined as the documentation of body temperature
>38 °C on two occasions at least 4 h apart during the
postoperative period, excluding the first 24 h after surgery.
Duration of surgery was from time of incision to the time of
recovery. Duration of stay was calculated from the day of
surgery to the day of discharge or from the day of surgery
to the day of transfer to other departments for adjuvant
therapy planning. Postoperative mortality was defined as
death from any cause within 30 days after surgery.
Pathological parameters such as FIGO grade and stage, his-
tologic type, number of lymph nodes harvested and positiv-
ity rate, lymphovascular space invasion and outer third
myometrial invasion were recorded and patients were cate-
gorized according to the risk category into low risk, low
intermediate risk, high intermediate risk and high risk
categories.

Data entry was done on MS Excel spread sheet. Data
validation and analysis were carried out by SPSS version
11.0. Comparison of all nonnormally distributed continu-
ous variables was done by Mann-Whitney U test.
Comparisons of categorical variables were done by either
chi-square test or Fisher’s exact test based on the number
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of observations. All P values <0.05 are considered as
statistically significant.

There was no significant difference of distributions of age,
height, weight, BMI, performance status, previous abdominal
surgery and co-morbidities between the two arms. There was
no significant difference in pathologic type, grade, FIGO
stage, myometrial invasion, LVSI or risk category wise distri-
butions between the open and laparoscopy arms. There was no
significant difference in the number of lymph nodes harvested
between the two arms. The median number of nodes harvested
in open arm was 16.50 and in the laparoscopy arm, it was
13.50. The difference was not statistically significant (P value
0.086). There was a conversion rate of 10% in laparoscopy.
Out of the three converted patients, one (33%) was due to
bleeding and poor visibility. In the remaining two cases
(66%), it was due to unusual adhesions in the ureterovesical
junction involving the bladder, ureter and the parametrium.
Two cases were converted to midline vertical incision and
one to transverse muscle cutting incision. In 6 out of 27 pa-
tients (22%), specimen could not be delivered per vaginum
and had to undergo a Pfannenstiel incision for the specimen
delivery. Nulliparous women have a low probability of vagi-
nal specimen delivery compared to parous women. The dif-
ference was statistically significant (P value 0.0432).

The duration of surgery was significantly more in the lap-
aroscopic approach but the blood loss was significantly less.
There was no significant difference in transfusion rate, fall in
haemoglobin level or intraoperative complication rate.
Number of days and doses of intravenous analgesic usage,
number of days of return of bladder function, number of days
of return of normal routine activities and duration of hospital
stay were significantly less in the laparoscopic arm. There was
a trend for early return of bowel sounds and less number of
antibiotic usages in the laparoscopic arm but it was not statis-
tically significant. The median duration of stay in the open
arm was 7 days and in the laparoscopy arm, it was 5 days.
The advantage of 2 days in the laparoscopic arm was statisti-
cally significant (P value 0.006). Comparison of pathologic
characteristics (Table 1), patient characteristics ( Table 2), clin-
ical characteristics (Table 3) between the study arms is given
in table form.

Conversion to Open Surgery

There was a conversion rate of 10% in laparoscopy in our
study. The conversion rate in the LAP2 study [8] was
25.8%. Poor exposure was the reason for conversion in

Table 1 Comparison pathologic characteristics

Pathologic characteristics

Characteristics Open Lap P value

N % N %

Surgical stage IA 18 60 20 67 0.526
IB 5 18 6 20

II 4 13 4 13

III 3 10 4 13

Pathological type Endometrioid 29 96 27 90 0.612
Serous 0 0 2 6

Clear cell 1 4 1 3

Grade 1 19 23 0.529
2 8 5

3 3 2

Extent of the disease Limited to endometrium 4 3 0.177
Superficial invasion 7 2

≤1/2 myometrium invasion 10 17

>1/2 myometrium invasion 9 8

Outer third invasion 7 7 1.00

LVSI Yes 1 4 0.353
No 29 26

Mean number of pelvic nodes removed 16.53 13.83 0.086

Risk stratification Low risk 4 3 0.963
Low intermediate risk 20 19

High intermediate risk 3 5

High risk 3 3
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56.7% of the cases and cancer requiring laparotomy (15.9%)
and excessive bleeding (11.3%) were the other main reasons
reported for conversion. In the LACE trial [9], overall 29
conversions (3.8%) were recorded, five from TAH to TLH
due to patient decision after randomisation and 24 from
TLH to TAH. Fifteen for anatomical reasons of which six
needed an abdominal incision to remove the uterus, two for
technical reasons, and seven due to intraoperative complica-
tions. The conversion rate was directly related to BMI and
higher conversion for each unit increase in BMI.

Intraoperative Parameters

Duration of Surgery

In the current study, the average duration of surgery in open
arm was 127 min whereas in laparoscopy arm, it was 185 min.
There was mean extra time of 57 min to complete the surgery
by laparoscopy. This difference was statistically significant (P
value 0.000). In the LAP2 study, themedian operative time for
the open laparotomy arm was 130 min, and for the laparosco-
py arm, it was 204 min (P value 0.001). Similarly, the duration

of surgery was 25 min longer in the TLH compared to the
TAH arm (P < 0.001) in the LACE trial [9].

Blood Loss

The average blood loss in open arm was 328 ml whereas in
laparoscopy arm, it was 124 ml. There was mean extra loss of
204 ml in the open arm which was statistically significant (P
value 0.000). The average fall in haemoglobin in the open arm
was 1.057 g/dl and in the laparoscopy arm, it was 0.813 g/dl.
There was a difference of 0.243 g/dl between open and lapa-
roscopic arm. The trend is towards less fall in haemoglobin in
the laparoscopic arm but it was not statistically significant (P
value 0.194). In the LACE trial [9], the drop in haemoglobin
from baseline to day 1 postoperatively was 2.3 g/L lower in
the TLH compared to the TAH arm (P value 0.006). Zullo F
et al. [10] in a systematic review and meta-analysis noticed
similar results but the benefits for these end points such as less
blood loss and fall in haemoglobin are not known. In the
present study, even though the blood transfusion rate was
more in the open group, it was not statistically significant
(16 vs. 6%; P value 0.423). In the LAP2 study, the blood
transfusion requirement was more in laparoscopy compared

Table 2 Comparison of patient
characteristics Patient characteristics

Characteristics Open Laparoscopy P value

Median age in years 61.5 59.5 0.554

Median weight in kg 67 72.25 0.734

Median height in cm 152 154 0.378

Median BMI in kg/m2 29.835 30.975 0.988

Performance status (number of patients) PS 0 14 16 0.796

PS 1 16 14 0.796

Table 3 Comparison of clinical characteristics

Clinical characteristics

Parameters Open Laparoscopy P value

Operative Duration of surgery (minutes) 127.33 185.17 0.001

Blood loss (ml) 328 124 0.000

Postoperative Fall in haemoglobin level (gm/dl) 1.057 0.813 0.194

No of days of IV analgesia requirement 3.33 2.20 0.000

No of doses of IVanalgesia requirement 10.80 6.60 0.001

Therapeutic doses of antibiotic requirement (%) 20% 6% 0.080

Postoperative complications (%) 20% 13% 0.730

Recovery from surgical trauma No. of days to return of normal bowel function 2.17 1.90 0.360

No. of days to return of normal bladder function 4.83 2.97 0.000

No. of days to return of normal routine activities 2.47 1.77 0.007

Duration of hospital stay 7.30 5.50 0.006
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to open (9 vs. 7%; P value 0.280) but it was not statistically
significant.

Intraoperative Injuries

No intraoperative injuries were reported in the open arm.
Three minor injuries were reported in the laparoscopic arm.
A bladder injury, serosal burn of the caecum and right obtu-
rator artery injury were reported. None of those injuries had
any consequences intraoperatively or postoperatively and
were managed laparoscopically (P value 0.237). In the
LAP2 study, intraoperative complications were not signifi-
cantly different between the two treatment groups (8% for
laparotomy vs. 10% for laparoscopy, P value 0.106). The
incidence of intraoperative adverse events was similar be-
tween the treatment allocation arms (total abdominal hyster-
ectomy 4.6%; total laparotomy hysterectomy 7.4%; P value
0.105) in the LACE trial.

Postoperative Parameters

Analgesic Requirement

The median number of days of IV analgesia usage was
3 days in the open arm and 2 days in the laparoscopy
arm. Median extra 1 day of analgesic usage was observed
in the open arm. This difference was statistically signifi-
cant (P value 0.000). The median number of doses of IV
analgesia usage was nine doses in the open arm and six
doses in the laparoscopy arm. The difference was statisti-
cally significant (P value 0.0018). In the LACE trial [11],
in the first 2 days after surgery, significantly more patients
in the open arm required epidural analgesia (33% in TAH
vs. 0.5% in TLH 푃 < 0.0001) and paracetamol (98%
versus 95%, 푃 = 0.03) compared to the laparoscopy
arm. At 3–5 days after surgery, significantly higher pro-
portions of patients allocated to open surgery required
more analgesia and this effect persisted at 6–14 days after
surgery but not after that.

Antibiotic Requirement

In the current study, 8 out of 30 patients (26%) in the open arm
received one or two therapeutic doses of antibiotic compared
to 2 out of 30 (6%) in the laparoscopic arm, but the difference
was not statistically significant (P value 0.080). But in the
LAP2 study, the difference was statistically significant (23%
in the open arm vs. 16% in the laparoscopy arm P value
0.001).

Bowel and Bladder Function

The median number of days to return the normal bowel func-
tion was 2 days in the open arm and 1 day in the laparoscopy
arm. The trend was towards an advantage of 1 day in the
laparoscopic arm but was not statistically significant (P value
0.360). The median number of days of return of normal blad-
der function in the open arm was 4 days and in the laparosco-
py arm, it was 2 days. The advantage of 2 days in the laparo-
scopic arm was statistically significant (P value 0.000).

Normal Routine Activities

The median number of days to return of normal routine activ-
ities in the open arm was 2 days and in the laparoscopy arm, it
was 1.5 days. The advantage of 0.50 days in the laparoscopic
arm was statistically significant (P value 0.007).

Duration of Stay

The median duration of stay in the open arm was 7 days and in
the laparoscopy arm, it was 5 days (Graph 1). The advantage
of 2 days in the laparoscopic arm was statistically significant
(P value 0.006). Forty percent of patients in the open arm had
to stay in the hospital for more than 7 days whereas only 3% of
patients in the laparoscopy arm required to stay for more than
7 days (P value 0.001). This difference was statistically sig-
nificant in the present study. In LAP2 study, the proportion of
patients requiring more than 2 days of hospitalization after
surgery was significantly smaller in laparoscopy compared
with laparotomy (52 vs. 94%, respectively; P value 0.0001),
even after controlling for age, race/ethnicity, BMI and perfor-
mance status. The median length of stay for laparotomy pa-
tients was 4 days, and the median length of stay for the intent-
to-treat laparoscopy arm patients was 3 days. Similarly, in the

Graph 1 Difference in number of days of hospital stay
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LACE trial [9], the median length of hospital stay was 2 days
in the TLH arm and 5 days in the TAH arm (p < 0.001) with a
significant difference in favour of laparoscopy.

Even though there was a difference between the median
numbers of days of hospital stay among three studies the ad-
vantage in the laparoscopy arm is significant. In our study the
advantage was 2 days and in LAP2 study it was 1 day and in
LACE trial it was 3 days.

Postoperative Complications

There was no significant difference between the early
complication rates between the two arms (20% in open
vs. 13% in laparoscopy; P value 0.730). In contrast to
our study, in LAP2 study, eight complications ≥ grade 2
were more common in laparotomy patients than laparos-
copy patients (21 vs. 14%, respectively; P value 0.001),
even after controlling for patient age, race/ethnicity, BMI,
and performance status. In our study, 3 (10%) patients in
the open arm reported postoperative ileus but none in the

laparoscopy arm had ileus. Similarly, in LAP2 study, ileus
occurred significantly more often in laparotomy patients
than laparoscopy patients (7 vs. 4%, respectively; P value
0.004). Other complications were not significantly differ-
ent in LAP2 study at the adjusted significance level of P
value of 0.005. In LACE trial [9], also, patients random-
ized to TAH had a 44% higher incidence of postoperative
AE CTC grade ≥3 (18.6% in TAH, 12.9% in TLH; P
value 0.03) when compared to those randomized to
TLH. The incidence of serious AE was 74% higher in
the TAH group compared with that in the TLH group
(14.3% in TAH, 8.2% in TLH; P = 0.007). Wound infec-
tion or dehiscence contributed to the statistically signifi-
cant differences between the treatment arms for postoper-
ative AE and serious AE.

Body Mass Index

A BMI cut-off of 28 was considered for obesity and pa-
rameters were compared in the laparoscopy arm. Seventy

Table 4 Comparison to the meta-analysis reported in the Juhasz-Böss I et al.’s study [12]

Total no. of
patients (n)

Mean operative
time (min)

Mean blood
loss (ml)

Removed lymph
nodes (n)

Average hospital
stay (days)

Total complication
rates (%)

Meta-analysis by
Juhasz-Böss I et al.

Open 1458 123 402 17.7 7.5 31.3

Lap 1023 176 236 18.3 4.1 14.9

Current study Open 30 127 328 16.53 7.30 20

Lap 30 185 124 13.83 5.50 13

Table 5 Comparison with randomized controlled trials [13]

Tozzi et al. 2005 Zullo 2005 Fram 2002 Zorlu et al.
2005

Present study
2015

LS OS LS OS LS OS LS OS LS OS

Mean number of pelvic lymph
nodes resected ±SD

19.3 18.2 11.5 ± 0.6 10.7 ± 5.5 21.3 21.9 18.2 21.1 13.83 16.53

Mean number of para-aortic
lymph nodes resected ±SD

12.3 10.3 5.8 ± 4.2 4.9 ± 3.9

Duration of surgery (min) No difference 196.7 ± 38.4* 135.3 ± 47.6 136.2 ± 50* 101.9 ± 37.9 155 144 185.17* 127.33

Blood loss (mL) 241.3* 586 173.9 ± 58.1* 282.5 ± 81 145.5 ± 44* 501.6 ± 292.52 124* 328

No. of transfusions 3* 12 1 2 6 8

Fall in Hb mg/dL 0.67* 1.54 1.2 ± 0.7* 2.5 ± 1.2 0.813 1.057

Intraoperative complications (%) 7.5 10.5 10% 0

Postoperative complications (%) Fewer* 27.5* 47.4 13% 20%

Duration of stay 7.8* 11.4 3.0 ± 1.4* 6.9 ± 2.6 2.3 ± 0.6* 5.5 ± 1.6 4.1* 8.2 5.50* 7.30

Conversion to open surgery (%) 7.9 12.5 6.9 10

BMI 29.9 ± 7.5 31.8 ± 8.5 25.7 26.2 24.4 26.2 31 30

*Parameters which showed a significant difference
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percent (n = 21) patients were obese. On subset analysis,
there observed a mean extra duration of surgery of
31.81 min in the high BMI arm (BMI >27.9). This differ-
ence was not statistically significant (P value 0.204).
There was mean extra blood loss of 50.63 in the high
BMI arm. This difference was not statistically significant
(P value 0.209). There was no statistically significant dif-
ference in the complication rates between the low BMI (1
out of 10) and high BMI (4 out of 20) arms (P value
0.553).

Co-morbidities

Forty-eight patients out of 60 (80%) had some form of co-
morbidities. Diabetes mellitus (n = 30, 50%), hyperten-
sion (n = 33, 55%), hypothyroidism (n = 13, 21%), bron-
chial asthma (n = 5, 8%) and ischaemic heart disease
(n = 2, 3%) were the common co-morbidities observed
in the order of frequency. There was no significant differ-
ence between the co-morbidity distributions between the
groups (P value 0.203) except for diabetes mellitus which
was significantly more in laparoscopic arm (70 vs. 30%;
P value 0.004). There was no significant difference be-
tween the early complication rates between the two arms
(20% in open vs. 13% in laparoscopy; P value 0.730). No
patients with ischaemic heart disease underwent laparo-
scopic surgery.

Comparison to Meta-analysis

Meta-analysis by Juhasz-Böss I et al. [12] studied 1458
open and 1023 laparoscopic surgeries and they found no
significant difference in the number of nodes removed and
average hospital stay was significantly less in the laparos-
copy arm. The data of our study has been compared with
the meta-analysis in Table 4. In the De la Orden S G et al.
[13] meta-analysis as illustrated in Table 5, there was no
significant difference in the mean number of nodes har-
vested in different studies. Except in one study, all other
studies recorded a significantly more operative time for
the laparoscopic approach. Blood loss was significantly
less in all the studies but fall in haemoglobin level varied
in different studies. Intraoperative complication rates were
similar in the study by Zullo et al. and our study.
Postoperative complications were significantly less in
the meta-analysis but in our study, there was only a trend
towards fewer complications in the laparoscopy arm. All
the studies consistently showed less number of days of
hospital stay in the laparoscopy arm even though there
observed a wide variation (2 to 8 days) in the number of

days of hospital stay. Conversion rate varied from 6.9 to
12.5% in this meta-analysis.

Recommendations

1. We recommend laparoscopic approach for staging all
grades and histological types of endometrial cancer for
FIGO stages IA, IB and II whenever the facility and ex-
pertise are available.

2. Co-morbidities such as diabetes mellitus, hypertension,
hypothyroidism and obesity are not contraindications for
laparoscopic approach.
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