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A B S T R A C T

Purpose
The objective was to compare laparoscopy versus laparotomy for comprehensive surgical staging
of uterine cancer.

Patients and Methods
Patients with clinical stage I to IIA uterine cancer were randomly assigned to laparoscopy
(n � 1,696) or open laparotomy (n � 920), including hysterectomy, salpingo-oophorectomy,
pelvic cytology, and pelvic and para-aortic lymphadenectomy. The main study end points were
6-week morbidity and mortality, hospital length of stay, conversion from laparoscopy to laparot-
omy, recurrence-free survival, site of recurrence, and patient-reported quality-of-life outcomes.

Results
Laparoscopy was initiated in 1,682 patients and completed without conversion in 1,248 patients
(74.2%). Conversion from laparoscopy to laparotomy was secondary to poor visibility in 246
patients (14.6%), metastatic cancer in 69 patients (4.1%), bleeding in 49 patients (2.9%), and other
cause in 70 patients (4.2%). Laparoscopy had fewer moderate to severe postoperative adverse
events than laparotomy (14% v 21%, respectively; P � .0001) but similar rates of intraoperative
complications, despite having a significantly longer operative time (median, 204 v 130 minutes,
respectively; P � .001). Hospitalization of more than 2 days was significantly lower in laparoscopy
versus laparotomy patients (52% v 94%, respectively; P � .0001). Pelvic and para-aortic nodes
were not removed in 8% of laparoscopy patients and 4% of laparotomy patients (P � .0001). No
difference in overall detection of advanced stage (stage IIIA, IIIC, or IVB) was seen (17% of
laparoscopy patients v 17% of laparotomy patients; P � .841).

Conclusion
Laparoscopic surgical staging for uterine cancer is feasible and safe in terms of short-term
outcomes and results in fewer complications and shorter hospital stay. Follow-up of these
patients will determine whether surgical technique impacts pattern of recurrence or disease-
free survival.

J Clin Oncol 27:5331-5336. © 2009 by American Society of Clinical Oncology

INTRODUCTION

Uterine cancer is common, with 40,100 cases
and 7,470 deaths in the United States in 2008.1

Sites of metastasis include pelvic and para-
aortic lymph nodes, adnexa, and peritoneal sur-
faces.2,3 Surgical treatment and staging are
performed according to the International Fed-
eration of Gynecology and Obstetrics (FIGO)
staging system4 and followed by the American
Joint Committee on Cancer.5 Postoperative
treatment recommendations, including radia-
tion and/or chemotherapy, are tailored to his-

tologic cell type, nuclear and cytologic grade,
depth of myometrial and cervical invasion,
lymphovascular space invasion, peritoneal cy-
tology, and stage of disease, with an effort to
avoid the toxicity of overtreatment.6-10

Historically, comprehensive surgical staging
in endometrial cancer has been accomplished via
open laparotomy, including hysterectomy, bilat-
eral salpingo-oophorectomy, bilateral pelvic and
para-aortic lymphadenectomy, and peritoneal cy-
tology.11 Complete cytoreduction of all sites of met-
astatic tumor may improve the outcome with
adjuvant therapy.12-15
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The decade of the 1990s brought the use of minimally invasive
surgery to replicate the traditional goals of comprehensive surgical
staging of endometrial cancer. Dargent16 and Querleu et al17 in France
and Childers et al18 and Spirtos et al19 in the United States demon-
strated the adequacy and safety in small single-institution studies. The
Gynecologic Oncology Group (GOG) determined that a prospective
randomizedtrialwas indicatedtocompare laparotomywith laparoscopy.

PATIENTS AND METHODS

Study Design

The study was designed to compare laparoscopy with laparotomy for the
purpose of complete comprehensive surgical staging of uterine cancer. The
primary outcome of the study was recurrence-free survival. Other end points
included perioperative adverse events, laparoscopy conversion to laparotomy,
length of hospital stay after surgery, operative time, quality of life, sites of
recurrence, and survival.

Eligibility requirements were clinical stage I to IIA uterine cancer, ade-
quate bone marrow and renal and hepatic function (defined as WBC � 3,000
cells/�L, platelets � 100,000/�L, creatinine � 2.0 mg/100 mL, bilirubin
� 1.5� normal, and AST � 3� normal), and GOG performance status of less
than 4. Patients with a prior malignancy were eligible if they had no evidence of
cancer. All patients provided a written informed consent that was approved by
the institutional review board of the enrolling institution.

Surgical stage was determined according to the rules of FIGO in 1988 and
then confirmed by central GOG Pathology Review. Conversion from laparos-
copy to laparotomy was a decision of the operating surgeon according to the
best interest of the participant. Reasons for conversion were recorded prospec-
tively. Surgeons varied as to whether they completed the lymph node dissec-
tion once a positive lymph node was documented.

Study Procedures

The technique for surgically staging uterine cancer was defined in accor-
dance to the GOG Surgical Procedures Manual. Cytology was to be obtained
on entry into the peritoneal cavity. Pelvic lymph nodes were to be removed
from the distal one half of the common iliac artery down to the circumflex iliac
vein, and nodal tissue was to be removed anterior to the obturator nerve and
surrounding the iliac arteries and vein. The para-aortic nodes included those
overlying the vena cava (defined as right), between the vena cava and aorta,
and to the left of the aorta (designated left para-aortic). The cephalad bound-
ary of the para-aortic specimen was generally, but not limited to, the inferior
mesenteric artery, and the distal boundary was the midpoint of the common
iliac artery. The Guidelines for Laparoscopic Pelvic and Aortic Lymph Node
Sampling recommend elevation of the inferior mesenteric artery to identify
the left ureter and resection of the nodes to the left of the aorta and down the
lateral aspect of the left common iliac artery to the midpoint, and the remain-
der of the lymphadenectomy follows the same boundaries as described
earlier.19a Extrafascial hysterectomy and bilateral salpingo-oophorectomy are
recommended and outlined in the surgical procedures manual. The technique
for laparoscopic hysterectomy was not specified and included laparoscopic-
assisted techniques, total laparoscopic approaches, and rarely robotics.

Prospectively completed forms documented reasons for conversion of
laparoscopy to laparotomy, operative time, blood loss, transfusions, intraop-
erative and postoperative complications, use of antibiotics, dates of surgery
and discharge, readmissions, reoperations, and subsequent cancer therapy
(radiation, chemotherapy, or hormonal therapy) recommended and com-
pleted. Intraoperative injuries were coded as yes or no and categorized as
involving the bowel, veins, arteries, ureter, bladder, or other site. Postoperative
adverse events were recorded on a 6-week follow-up form and classified using
the National Cancer Institute Common Toxicity Criteria (version 2.0).20

Standardized pathology evaluation forms were to be completed prospec-
tively by the local GOG pathologist, documenting the number of nodes re-
moved and the number of positive nodes at each of four regions (right pelvic,
left pelvic, right para-aortic, and left para-aortic). FIGO staging and prognostic

criteria (depth of myometrial invasion, cervical involvement, lymphovascular
invasion, metastatic sites, and peritoneal cytology results) were also collected
prospectively, along with copies of pathology and cytology reports. Pathology
slides were reviewed for central quality control by the assigned GOG gyneco-
logic pathologist (G.S.). A GOG pathology referee (William Rodgers) resolved
conflicts that occurred between the local site submitting pathologist and the
central pathology (G.S.) review.

Quality-of-life assessments with patient-reported measures were per-
formed in the first 800 patients before random assignment and at 1, 3, and 6
weeks and 6 months after surgery. Postprocedure follow-up forms for recur-
rence, treatment, survival, cause of death, and new primary cancer were re-
quired every 3 months for the first 2 years, then every 6 months for the next 3
years, and then annually thereafter.

Statistical Methods

Random assignment was conducted by a permuted block design such
that approximately twice as many registered patients underwent laparoscopy
compared with laparotomy. The study was originally designed to accrue 800
patients over a 3-year period to evaluate surgical complications, adverse
events, length of hospital stay, and improving quality of life. In 2001, the
protocol was amended, and the sample size increased to 2,550 patients to assess
whether laparoscopy could be considered not inferior to open laparotomy
with regard to recurrence-free survival. Postsurgical complications were
graded according to the National Cancer Institute Common Toxicity Criteria
(version 2.0)20 and classified as either less than grade 2 or � grade 2. Patients
were to be classified as having one or more adverse events versus no adverse
events. Assuming that approximately 10% of laparoscopy patients would
experience at least one grade 2 or higher postoperative adverse event, 2,550
patients provided 94% power to detect a 5% difference between groups using
a two-tailed �2 test with significance defined as P � .05. If a statistically
significant difference was observed in the overall test, comparisons of individ-
ual adverse events were to be conducted with adjusted significance levels of
P � .005. It was also estimated that 50% of laparotomy patients require
extended (� 2 days) hospital stays; the sample size of 2,550 patients provided

Table 1. Patient Characteristics

Characteristic

Laparotomy Laparoscopy

No. of Patients % No. of Patients %

Age, years
Median 63 63
Interquartile range 55-71 55-72

Weight, kg
Median 74 74
Interquartile range 63-89 63-88

Height, cm
Median 161 162
Interquartile range 157-166 157-166

BMI, kg/m2

Median 29 28
Interquartile range 24-34 24-34

Race/ethnicity
Asian 34 4 54 3
Black 37 4 61 4
Hispanic 45 5 67 4
White 785 86 1,495 89
Other 15 2 10 1

Performance status
0 821 89 1,527 90
1 89 10 160 9
2 9 1 5 � 1
3 1 � 1 2 � 1

Abbreviation: BMI, body mass index.
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91% power for detecting a 7% improvement with laparoscopy using a two-
tailed �2 test with statistical significance defined as P � .05. Continuous data
are presented as median and interquartile range (IQR), defined as the 25th to
75th percentile. Body mass index (BMI) was calculated as weight in kilograms
divided by height in meters squared. All patients who received surgery are
included in the comparisons of short-term clinical outcomes. Logistic regres-
sion models were used to assess the influence of patient age, BMI, racial
designation/ethnicity (Asian, black, white, Hispanic, and other), and perfor-
mance status at enrollment (0, 1, or � 2), along with treatment group, on postop-
erative adverse events or prolonged hospitalization. Logistic regression was also
used to assess the influence of patient age, BMI, metastatic disease, and number of
patients enrolled per institution on the risk of conversion. Pathology outcomes
were assessed using �2 tests, with statistical significance defined as P � .01.

RESULTS

Study Population

The participants were enrolled between May 1996 and Septem-
ber 2005. A total of 2,616 patients were randomly assigned—920 to
laparotomy and 1,696 to laparoscopy (Table 1). Twenty-five patients
(14 assigned to laparoscopy and 11 assigned to laparotomy) did not
have surgery. Reasons included refusal of randomized treatment, sur-
gery contraindicated as a result of morbidities, insurance issues, and
patient moved or decided to have surgery at a non-GOG institution.
This resulted in 1,682 laparoscopy patients and 909 laparotomy pa-
tients to be included in the analysis of short-term surgical outcomes.
After review by the GOG Gynecology and Pathology Committees, 66
laparoscopy and 34 laparotomy patients were found to be ineligible;
these patients are excluded from analyses of pathologic results, leaving
1,630 laparoscopy and 886 laparotomy patients for these analyses. A
CONSORT diagram of participant flow is shown in Figure 1. The
distribution of histologic diagnosis as confirmed by central pathology
review was similar in the two treatment arms (Table 2).

Conversion From Laparoscopy to Laparotomy

There were 434 participants (25.8%) randomly assigned to lapa-
roscopy who required conversion to open laparotomy to complete the
procedure. Poor exposure was cited in 246 patients (14.6% of patients
randomly assigned to laparoscopy arm, or 56.7% of the converted
group) as the reason to convert from laparoscopy to laparotomy.
Cancer requiring laparotomy for resection was responsible for conver-
sion in 69 patients (4.1% of patients randomly assigned to laparoscopy
arm, or 15.9% of patients converted). Excessive bleeding was cited as
the reason for conversion in 49 patients (2.9% of the laparoscopy arm,
or 11.3% of patients converted), and other reasons for conversion
were equipment failure (n � 10) and other cause (n � 70).

Failure to successfully complete laparoscopy was greater with
increasing age (odds ratio [OR] � 1.27; 95% CI, 1.14 to 1.42 for a
10-year increase in age; P � .0001), increasing BMI (OR � 1.11; 95%
CI, 1.09 to 1.13 for a one-unit increase in BMI; P � .0001), and
metastatic disease (OR�2.54; 95% CI, 1.90 to 3.41; P� .0001). Figure
2 demonstrates how the estimated risk of conversion increases with
increasing BMI for four subgroups; patients with age less than the
median age of 63 years and no metastatic disease form the lowest risk
group, whereas patients with age greater than the median age and with
metastatic disease form the highest risk group; all four subgroups
demonstrated increased estimated risk with increasing BMI. After
controlling for these important factors, institution size was not a
significant determinant of conversion. Table 3 lists the mean and

median BMI and observed conversion rates by institution size. Few
participants (n � 8) required laparotomy to remove a large uterus,
and only two patients were known to have morcelated fibroids to
allow the uterus to be removed laparoscopically.

Operative Results

The median operative time for the open laparotomy arm was 130
minutes (IQR, 102 to 167 minutes), and for the laparoscopy arm, it
was 204 minutes (IQR, 160 to 252 minutes; P � .001).

Intraoperative Complications

Intraoperative complications were not statistically significantly
different between the two treatment groups (8% for laparotomy v
10% for laparoscopy, P � .106; Table 4). The percentage of patients
with arterial bleeding was slightly higher in the laparoscopy group
than in the laparotomy group (1.8% v 0.7%, respectively). Of the 30
laparoscopy patients who reported arterial bleeding, 11 were con-
trolled without conversion to laparotomy.

Postoperative Period

Complications � grade 2 were more common in laparotomy
patients than laparoscopy patients (21% v 14%, respectively;
P � .001), even after controlling for patient age, race/ethnicity, BMI,
and performance status. Ileus occurred significantly more often in
laparotomy patients than laparoscopy patients (7% v 4%, respectively;
P � .004), as did cardiac arrhythmia (2% v 1%, respectively). Other
complications were not significantly different at the adjusted signifi-
cance level of P � .005.

Patients 
randomly assigned

(N = 2,616)

Assigned to laparotomy (n = 920)
Surgery refused or
contraindicated (n = 11)

Included in analysis of
surgical complications (n = 909)

Underwent assigned 
procedure (n = 901)
Underwent and completed
elective laparoscopy (n = 6)
Underwent elective laparoscopy
but required conversion
to laparotomy (n = 2)

Underwent assigned 
procedure (n = 1,682)
Completed laparoscopy (n = 1,248)
Required conversion
to laparotomy (n = 434)

Assigned to laparoscopy (n = 1,696)
Surgery refused or
contraindicated (n = 14)

Included in analysis of
surgical complications (n = 1,682)

Ineligible primary site of
disease (n = 8)

Inadequate material submitted 
for central review (n = 8)
Ineligible stage of
disease (n = 1)
No cancer identified (n = 1)

Improper surgical
procedure (n = 1)

Deemed ineligible following
centralized pathology
review  (n = 23)

Included in analysis of
pathology (n = 886)

Ineligible histology (n = 3)
Ineligible primary site of
disease (n = 14)

Inadequate material submitted 
for central review (n = 25)
Improper pre-protocol
treatment (n = 4)
Improper surgical
procedure (n = 1)

No cancer identified (n = 2)

Deemed ineligible following
centralized pathology
review  (n = 52)

Included in analysis of
pathology (n = 1,630)

Ineligible histology (n = 6)

Fig 1. CONSORT diagram.
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Postoperative intravenous antibiotic use was documented
in 13% of laparotomy patients and in 8% of laparoscopy pa-
tients (P � .001). Oral antibiotic use was reported in 16% and 12%
of patients assigned to laparotomy and laparoscopy, respectively
(P � .003).

Readmission (7% for laparotomy v 6% for laparoscopy)
and reoperation (2% for laparotomy v 3% for laparoscopy)
rates were not significantly different between the study arms.
There were 18 deaths in the 30-day perioperative or postopera-
tive period in which surgery may have been a contributing
factor. Perioperative deaths occurred in 10 laparoscopy patients
and eight laparotomy patients (0.59% v 0.88%, respectively; P �
.404) and were mainly secondary to thromboembolic events
(pulmonary embolus, n � 10; complications requiring reopera-
tion, n � 3; hemorrhage, n � 1; progressive stage IVB cancer
and chemotherapy, n � 2; and infection/sepsis, n � 2).

Hospital Length of Stay

The proportion of patients requiring more than 2 days of hospi-
talization after surgery was significantly smaller in patients randomly
assigned to laparoscopy compared with laparatomy (52% v 94%,
respectively; P � .0001), even after controlling for age, race/ethnicity,
BMI, and performance status. The median length of stay for laparot-
omy patients was 4 days (IQR, 3 to 5 days), and the median length of
stay for the intent-to-treat laparoscopy arm patients was 3 days (IQR,
2 to 4 days). Patients completing laparoscopy had a median length of
stay of 2 days, and patients who converted to laparotomy had a median
length of stay of 4 days.

Surgical Staging

Lymph nodes were histologically documented from the pelvis in
99% of laparotomy patients and 98% of laparoscopy patients
(P � .183; Table 2). In patients who underwent laparotomy and
laparoscopy, para-aortic lymph nodes were documented in 97% and
94%, respectively (P � .002), and both para-aortic and pelvic lymph
nodes were identified in 96% and 92%, respectively (P � .001). Peri-
toneal fluid or washings were examined cytologically in 98.0% of
laparotomy patients and 96% of laparoscopy patients (P � .052). The
proportion of participants randomly assigned to the laparotomy and
laparoscopy arms found to have advanced surgical stage (FIGO stage

Table 3. BMI and Conversion Rates by Institution Enrollment

No. of Patients Enrolled

BMI (kg/m2)

Conversion Rate (%)Mean Median

1-50 29.6 28.1 27.0
51-100 29.8 28.6 28.3
101-150 30.5 29.7 23.5
151-200 29.1 27.7 14.9
201-250 29.4 27.9 25.3
251-300 28.7 27.2 22.5
300� 31.9 30.3 34.7

Abbreviation: BMI, body mass index.

Table 2. Pathology Findings

Pathology

Laparotomy Laparoscopy

P
No. of

Patients %
No. of

Patients %

Surgical stage .841�

IA 310 35 609 37
IB 266 30 451 28
IC 104 12 193 12
IIA 20 2 37 2
IIB 32 4 61 4
IIIA 42 5 96 6
IIIC 84 9 143 9
IVB 28 3 39 2
Unstaged† 0 0 1 � 1

Tumor type .415
Endometrioid

adenocarcinoma 727 82 1,297 80
Anaplastic/other

carcinoma 1 � 1 0 0.0
Clear cell carcinoma 11 1 31 2
Mixed epithelial

carcinoma 24 3 49 3
Serous carcinoma 94 11 195 12
Sarcoma 29 3 58 4

Peritoneal cytology 866 98 1,569 96 .052
Type of nodes .0009‡

No nodes 6 0.7 22 1.4 .124
Para-aortic nodes

only 3 0.3 6 0.4 .905
Pelvic nodes only 28 3.2 109 6.8 .0002§
Both pelvic and

para-aortic nodes 840 95.8 1,476 91.5 � .0001§
Any pelvic nodes 868 99 1,585 98 .183

Median, No. of
nodes 18 17
IQR, No. of nodes 12-24 12-23

Any para-aortic
nodes 843 97 1,482 94 .002§
Median, No. of
nodes 7 7
IQR, No. of nodes 4-11 4-11

Abbreviation: IQR, interquartile range.
�Stage I and II v stage III and IV.
†Unstaged as a result of surgical complications.
‡Overall comparison between randomized groups on type of nodes.
§Statistically significant at adjusted significance level of P � .01.
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IIIA, IIIC, or IV) was not significantly different between groups (17%
v 17%, respectively; P � .851).

DISCUSSION

This prospective, multi-institutional, randomized trial has docu-
mented the feasibility and improved safety profile of laparoscopic
comprehensive surgical staging for uterine cancer when compared
with the same procedures undertaken via laparotomy. The patterns of
recurrence and survival results will be reported when the data are
mature. Laparotomy remains an option, especially in the morbidly
obese, those with a large uterus, and those with metastatic disease.

Pelvic and para-aortic nodes were not removed in 8% of laparos-
copy patients and 4% of laparotomy patients (P � .0001), and perito-
neal cytology was not documented in a small percentage of both the
laparoscopy and laparotomy groups (3.7% v 2.2%, respectively). Ad-
vanced surgical stage (stage IIIA, IIIC, or IVB) was detected in 17% of
laparoscopy patients and 17% of laparotomy patients, suggesting that
neither treatment arm demonstrated improved ability to detect met-
astatic disease (P � .841). Lymph node metastases were found in 9%
of participants and were similar in both groups.

Differences in location and frequency of lymph nodes re-
moved could be secondary to intraoperative decisions based on
perceived risk of metastatic disease versus the perceived risk of
operative morbidity, or other individual surgeon bias. Some sur-
geons could have perceived a benefit of laparoscopy, even when the
full staging could not be completed.

With a seemingly high conversion rate of 25.8% (95% CI,
23.7% to 28.0%), this study supports attempting the procedure
laparoscopically and converting to laparotomy when necessary. This
study documents that the failure of completion of laparoscopic staging
is associated with increasing BMI, metastatic disease, and increasing
patient age, and in that order of importance. Conversion from lapa-
roscopy to laparotomy occurred in 17.5% of patients with BMI of 25
kg/m2 and in 26.5% of patients with BMI of 34 to 35 kg/m2, whereas
57.1% of patients with BMI greater than 40 kg/m2 required conver-
sion. Analysis of institutional variability was attempted by examining
whether conversion rates were lower in institutions contributing large
numbers of participants. However, other factors such as physician
preference, conventions of individual institutions, and surgeon expe-
rience level are also likely important factors that are more difficult to
quantify. The length of stay was the same for laparotomy patients and
those converted to laparotomy, revealing that the risk of initiating the
procedure laparoscopically was acceptable.

Assessing the comorbid conditions of patients and the risks and
benefits of comprehensive surgical staging will continue to influence
whichoperativeapproachthesurgeonmaychoose.Vaginalhysterectomy
alone may be appropriate in some patients.21,22 Laparoscopically assisted
vaginal hysterectomy and bilateral salpingo-oophorectomy with perito-
neal cytology, followed by frozen section on the uterus to determine risk
factors for metastatic disease, before decision making about whether to
proceed with staging, may be in the best interest of selected patients.

The data presented here can provide guidance for surgeons to
better select patients most likely to require laparotomy. Early reports
of laparoscopic surgical staging limited patient eligibility to a BMI of
30 kg/m2 or 180 kg.16-19 The current study also initially considered
women with a BMI of greater than 35 kg/m2 to be ineligible but did not
obtain information on larger patients.

Thromboembolic events are common in gynecologic cancer pa-
tients as a result of the combination of long duration of pelvic surgery,
hypercoagulability from cancer, and immobilization (Virchow’s triad:
stasis, injury, and hypercoagulable state). Prevention of this complica-
tion continues to be an avenue for improvement in the surgical treat-
ment of women with uterine cancer.

Experiencemayimprovepatientselectionfor laparoscopyandallow
for early recognition of the need to perform a laparotomy. Peritoneal
cytology should be obtained on access to the peritoneal cavity followed by
the dissection of the para-aortic lymph nodes first to demonstrate the
feasibility of completion of the laparoscopic staging. The hysterectomy
and bilateral salpingo-oophorectomy can be performed last, except when
the size of the uterus may be the limiting factor. Immediate laparotomy,
when the completion of staging via laparoscopy is recognized as not
feasible, may decrease complications, operative time, and cost.

Patients treated by laparoscopy had a superior quality of life through
6 weeks after surgery compared with patients treated by laparotomy;
quality-of-liferesultswillbereportedseparately.23 Successful laparoscopy,
being a less invasive procedure, results in less pain, faster recovery, and a
significantlyreducedlengthofhospitalstay.Endometrialcancerisanideal
cancer for minimally invasive surgery to be translated into short-term

Table 4. Complications and Adverse Events

Complications and Adverse
Events

Laparotomy Laparoscopy

P
No. of

Patients %
No. of

Patients %

Intraoperative complications
Any 69 8 160 10 .106
Bowel 16 2 37 2
Vein 23 3 45 3
Artery 6 1 30 2
Bladder 7 1 21 1
Ureter 6 1 14 1
Other 13 1 26 2

Postoperative adverse events
(grade � 2)

Any 191 21 240 14 � .001
Urinary tract infection 27 3 35 2
Fever 33 4 55 3
Pelvic cellulitis 8 1 14 1
Abscess 6 1 17 1
Venous thrombophlebitis 12 1 14 1
Pulmonary embolus 12 1 20 1
Bowel obstruction 12 1 14 1
Ileus� 68 8 66 4
Pneumonia 19 2 15 1
Wound infection 33 4 53 3
Urinary fistula 1 � 1 6 � 1
Bowel fistula 2 � 1 6 � 1
Congestive heart failure 11 1 12 1
Arrhythmia� 22 2 15 1

Perioperative and
postoperative period

Blood transfusion 66 7 143 9 .280
Antibiotics 211 23 274 16 � .001
Readmission 59 7 96 6 .413
Reoperation 22 2 48 3 .523
Treatment-related deaths 8 1 10 � 1 .404
Hospital stay � 2 days 845 94 867 52 � .001

�Significantly different at adjusted significance level of P � .005.
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quality-of-life improvements.Roboticswasnotstudiedinthisclinicaltrial
and may decrease conversion rates in large BMI patients.

Thisstudyindicates thatcomprehensivesurgical stagingofendome-
trial cancer can be performed using laparoscopy without increased intra-
operative injuries, with fewer postoperative complications, and with
shorter hospital stay. This makes attempting laparoscopy, when assumed
to be feasible, worth the extra operative time and surgeon training. Sur-
vival results will be reported when the data are mature. There remains
controversy on the therapeutic value of surgical staging in uterine cancer.
Gynecologic oncologists in the United States perceive a benefit from
surgicalresectionofallmetastaticcancerandtailoringpostoperativetreat-
ment, with chemotherapy or radiation, to the pathologic findings.24-30
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