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Abstract

Purpose  We compared laparoscopic approach with the
conventional laparotomy approach for the treatment of
patients with endometrial carcinoma in developing country.
Methods Two hundred and seventy-two patients with
endometrial carcinoma were enrolled in a prospective
randomized trial and treated with laparoscopic or laparot-
omy approach.

Results  One hundred and fifty-one patients were treated by
laparoscopy, while one hundred and twenty-one patients
were treated by laparotomy. The median operative time was
211 min in the laparoscopy group and 231 min in the lapa-
rotomy group (P > 0.05). The median blood loss was 86 ml
in the laparoscopy group and 419 ml in the laparotomy group
(P < 0.05). The median length of hospital stay was 3 days in
the laparoscopy group and 6 days in the laparotomy group
(P < 0.05). Pelvic lymphadenectomy was performed in all
the patients. Para-aortic lymphadenectomy was performed in
15 % of the laparoscopy and 31.4 % of laparotomy group
(P < 0.05). The overall survival and 5-year survival rate for
the TLH were 94 and 96 % compared with 90.1 and 91 % in
the TAH, respectively (P > 0.05).

Conclusions Laparoscopic surgery is a safe and reliable
alternative to laparotomy in the management of endometrial
carcinoma patients, with significantly reduced hospital stay
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and postoperative complications; however, it does not seem
to improve the overall survival and 5-year survival rate,
although multicenter randomized trials are required to
evaluate the overall oncologic outcomes of this procedure.
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Introduction

Endometrial carcinoma (EC) is the most common gyne-
cologic oncology in the United States and European
countries (Jemal et al. 2006), and its incidence is increasing
in developing countries because of lengthening of life span
and improving quality of life. The common symptom of
EC is postmenopausal uterine bleeding; then, the majority
of patients are diagnosed at early stage of EC (Creasman
et al. 2006). In such patients, the staging surgery is the
standard treatment. The staging surgery includes peritoneal
washings, total hysterectomy, bilateral salpingo-oophorec-
tomy, and pelvic and/or para-aortic lymphadenectomy
(ACOG Practice Bulletin 2005). Traditionally, the staging
surgery has been performed via a midline vertical incision.
However, many patients with EC present with comorbidity
such as obesity, hypertension, and diabetes, and abdominal
surgery is associated with increased risk of complications
(Salani et al. 2009; Eltabbakh et al. 2000). In recent years,
with the fast growing availability of laparoscopy, laparo-
scopic surgery has made it increasingly attractive as an
alternative to laparotomy approach. Recently, several
authors reported the feasibility and safety of the laparo-
scopic approach in early-stage EC compared with lapa-
rotomy approach (Mourits et al. 2010; Cho et al. 2007;
Walker et al. 2009). However, data related to recurrence
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rate and long-term survival are limited and results from
prospective or randomized studies are even less available.
The purpose of this prospective randomized study was to
confirm the feasibility and safety of the laparoscopy pro-
cedure, in the treatment of EC as well as to report our long-
term recurrence rate and overall survival rate.

Materials and methods

From January 2000 to December 2010, 318 consecutive
patients were referred to the Beijing Chao-Yang Hospital
affiliated Capital Medical University to be treated for his-
tologically confirmed EC. All patients were considered to
be candidates for a prospective randomized trial comparing
laparoscopic with laparotomy approach treatment. All
records were kept prospectively in a computerized data-
base. Randomization was performed by means of a central
managed random number table.

All patients entered into the study had their initial
pathologic diagnosis confirmed at our department. Exclu-
sion criteria for the two groups were ovarian lesions,
contraindications for general anesthesia, systemic infec-
tions, a bulky uterus >12 weeks size, and documented
significant cardiopulmonary disease. All the patients who
underwent laparoscopic approach were informed that
conversion from laparoscopy to laparotomy was expected
in case of intraoperative complications or other difficulties.
All patients and their spouses were comprehensively
counseled about the benefits and potential risk of each
approach. The staging of the patients was done according
to the FIGO 1988 staging system.

Preoperative workup consisted of pelvic examination,
vaginal ultrasound, magnetic resonance imaging, chest
X-ray, and blood sampling. Tumor type was defined based
on the preoperative endometrial biopsy, while depth of
myometrial infiltration was based on the frozen section.
Pelvic lymphadenectomy and para-aortic lymph nodes
sampling were performed in all the patients. Para-aortic
lymphadenectomy up to the level of the inferior mesenteric
artery was performed in patients with positive pelvic lymph
node discovered at frozen section evaluation and non-
endometrioid carcinomas. In histologically proved tumor
infiltration of the endocervix, radical hysterectomy with
pelvic and para-aortic lymph node dissection was per-
formed. Infracolic omentectomy was performed in serous
and clear cell endometrial carcinoma. All patients had
antibiotic prophylaxis (cefoxitin sodium 2 g intravenously)
half an hour before the operation. Intra-operative lower
extremity sequential compression devices and graduated
compression stocking for venous thrombosis prophylaxis
were used. After the operation, low molecular weight en-
oxaparin was used.
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After operation, stage [aG1-G2 and IbG1-G2 patients did
not receive postoperative adjuvant treatment, and vaginal
cuff brachytherapy or chemotherapy was recommended in
other patients, and patients with lymph node metastases
received pelvic irradiation. Patients with serous or clear cell
cancer received 3-6 cycles of chemotherapy. Recurrences
were classified by the site of the first recurrence. The overall
survival was calculated from the date of the endometrial
carcinoma diagnosis to death from any cause.

The patients characteristics included age, BMI, FIGO
surgical stage, histological type and grade, number of
lymph nodes yielded, postoperative hospital stay, operating
time, estimated blood loss, need for blood transfusion,
complications, duration of follow-up, and development of
disease recurrence of death.

Information regarding patients was obtained from the
hospital records, physicians, and direct reports from the
patients. We confirmed information and status on patients
by direct telephone interviews. Follow-up evaluations were
scheduled 1 month after operation, and then every
3 months for the first 2 year, and every 4 months for the
next 2 year, and every 6 months thereafter. The median
duration of follow-up was 68 (range 2—153) months.

Data were analyzed using SPSS statistic software ver-
sion 19.0 (SPSS version 19.0; SPSS Inc., Chicago, IL). The
independent sample ¢ test was used for comparison of
median, and the y” test was used for comparison of pro-
portions. A P value of <0.05 was considered significant for
all tests. The BMI was calculated as weight in kilograms
divided by height in meters squared. Survival data were
estimated using Kaplan—Meier curves.

Results

Three hundred and eighteen patients with endometrial
carcinoma were reviewed in the study and 272 patients met
the inclusion criteria. Thirty-five patients with severe car-
diopulmonary disease or contraindications of general
anesthesia, five patients with bladder or rectum metastasis
detected by MRI, and six patients with larger uterine were
excluded from the study. One hundred and fifty-one
patients were finally treated successfully by laparoscopy,
while 121 patients were treated with laparotomy. Age and
BMI were similar in the two groups; likewise, no signifi-
cant differences were found regarding histology type,
grading, tumor stage, and lymph node status; all the
patients with atypical histology were equally distributed in
the two groups. Various patient characteristics are shown in
the Table 1. Operative data are summarized in Table 2.
The operating time was 211 min (range 100460 min) in
the laparoscopy group and 261 min (range 90-570 min) in
the laparotomy group (P < 0.01). The median blood loss was
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cT}?a};Litleri}s)SLl:IIatcséor ding to Characteristic Laparoscopic approach Laparotomy approach P value
treatment approach (n =151 (n =121
Age (year), median (range) 56.6 (27-82) 57.2 (29-79) 0.11
BMI (kg/m?), median 26.4 (17.0-36.7) 27.1 (17.8-40.0) 0.25
(range)
Surgical FIGO stage 0.15
Ia 59 44
Ib 55 40
Ic 23 18
I 10 11
il 4 8
Grade 0.75
1 95 80
2 40 31
3 16 10
Histology 0.65
Adenocarcinoma 136 106
Papillary serous 4
Clear cell 5
Adenosquamous 6
:;;l:tiie Sﬁﬁ:g?’;?on of Variables i;lapfr;);c]())py ba;fr;);()lr)ny P value
Operative time (min), median (range) 211 (100-460) 231 (90-570) 0.12
Estimated blood loss (mL), median (range) 86 (5-450) 419 (20-4,000) 0.01
Blood transfusion (case) 0 4 0.00
Hospital stay (days), median (range) 3 (2-8.5) 6 (3-10) 0.00
No. (%) with pelvic lymphadenectomy 151 (100 %) 121 (100 %) 1.00
No. (%) with para-aortic sampling 121 (80 %) 78 (64 %)
No. (%) with para-aortic lymphadenectomy 23 (15 %) 38 (31.4 %) 0.03
Mean no. of nodes (range) 25 (10-41) 23 (8-49) 0.67

86 ml (range 5-450 ml) in the laparoscopy group and
419 ml (range 20—4,000 ml) in the laparotomy group. No
women in the laparoscopy group needed blood transfusion,
while four patients in the laparotomy group had intra-oper-
ative or postoperative transfusion. The median length of
hospital stay was 3 days in laparoscopy group and 6 days in
laparotomy group (P < 0.01). Seven patients in laparoscopy
group did not undergo para-aortic lymph nodes sampling
because of Trendelenburg position no longer tolerated, and
five patients in laparotomy group did not undergo sampling
because of pelvic adhesion after many abdominal operation
history. The two groups with a similar mean number of
lymph nodes were obtained (25 vs 23). Para-aortic lym-
phadenectomy was performed in 23 patients of the laparos-
copy group and in 38 patients of the laparotomy group.
After a median duration of follow-up of 68 (range
2—-153) months, the total recurrence rate was 4.7 %
(n = 13). Seven (4.6 %) of 151 patients of the laparoscopy

group had a recurrence versus 6 (5.0 %) of 121 patients of
the laparotomy group. Four recurrences were observed in
patients of laparoscopic at peritoneal and liver and three
recurrences at vaginal vault, but none of those were in the
laparoscopy port sites. Three recurrences patients of lapa-
rotomy group at abdominal incision, and another three
recurrences at peritoneal and liver. There was no difference
in the rate of recurrence or survival between the different
approaches. Recurrent disease was treated with radiother-
apy or combination of radiotherapy and chemotherapy.

Twenty-one patients (7.7 %) died, 9 (6.0 %) assigned to
laparoscopy group and 12 (9.9 %) to laparotomy group. 15
of these 21 patients died from intercurrent disease, 6 of the
laparoscopy group and 9 of the laparotomy group. 6
patients died from EC: 3 in the laparoscopy group and 3 in
the laparotomy group.

The 5-year overall survival rates were 91 % of lapa-
rotomy and 96 % of laparoscopy, respectively. The overall
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survival of laparotomy was 90.1 %, and laparoscopy was
94.0 % (P = 0.418).

Discussion

The surgical management for EC is highly variable and is
currently under investigation. In 1992, Childers and Surwit
published the first report describing the management of EC
using laparoscopy (Childers and Surwit 1992). Total lap-
aroscopic approach is defined as all the procedures per-
formed entirely by laparoscopy, and the uterus, fallopian
tubes, ovaries, and removed lymph nodes were subse-
quently removed through vagina. The vaginal cuff is
sutured laparoscopically as well, thus avoiding the need for
a vaginal procedure. The procedure has some advantages
over the laparoscopy-assisted procedure; it avoids the time
loss necessary to shift from the laparoscopic to the vaginal
approach, and it permits an easy removal of the uterus and
adnexa, even in a fixed uterus and with a narrow vagina
(Seracchioli et al. 2005).

Our data indicate that both laparoscopic and laparotomy
approaches are feasible in patients with EC but that lapa-
roscopy may have more advantages than laparotomy in
operative blood loss, days of hospitalization, and compli-
cation rate. Our data confirmed that a longer operative time
is needed for laparotomy staging surgery compared with
laparoscopic approach; however, the difference between
the two approaches seems no statistically and clinically
significant with a median difference of about 20 min. A
significant reduction in blood loss in patients who received
laparoscopy was reported. Duration of hospital stay after
laparoscopic approach ranged from 2 to 8.5 days. All
previous studies showed significantly shorter hospitaliza-
tion with laparoscopy compared with laparotomy (Palomba
et al. 2009). We found a median duration of hospital stay
after laparotomy of 6 days compared with 3 days after
laparoscopy. Similar results were demonstrated in other
Asian countries studies (Cho et al. 2007). Generally
speaking, hospital stays following laparoscopy are longer
in China than in other western hospitals. Because of the
insurance coverage for cancer patients in our country, most
cancer patients want to stay in the hospital as long as
possible. Shortly, the longer hospital stays following lap-
aroscopy are due to our country’s medical insurance
system.

In this present study, we demonstrated that laparoscopic
surgery is safer than abdominal surgery for the treatment of
patients with EC. In our study, the complication rate in
laparoscopy group was 8.6 %. According to our data, there
was significant difference between the two groups, as the
complication rate in laparotomy was 28.1 %. LAP-2,
which is a large prospective randomized controlled trial
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comparing laparoscopy (n = 1,696) to laparotomy
(n = 920) for endometrial cancer staging, reported 8 %
intraoperative complications for the laparoscopy versus
10 % for the laparotomy group, and 14 versus 21 %
postoperative complications (Walker et al. 2009).
According to the chest physicians, 40-80 % of cancer
patients undergoing surgery without thromboprophylaxis
develop calf vein thrombosis, 10-20 % a proximal DVT,
and 1-5 % a fatal pulmonary embolism (Clagett et al.
1998). The patients with endometrial carcinoma often have
other medical problems such as diabetes, hypertension, and
longer duration of immobilization after surgery in lapa-
rotomy group may have been due to the high-risk factors of
DVT and pulmonary embolism. In our department, we are
doing a research about the prophylaxis of DVT after pelvic
surgery. We provide graduated compression stocking and
intermittent pneumatic compression during the operation
and low molecular weight heparins after the operation to
the high-risk patients. The therapeutic combination of
graduated compression stocking and intermittent pneu-
matic compression was effective for DVT prevention in
patients undergoing pelvic surgery (Jie 2012). Therefore, in
our present study, the incidence of thromboembolic disease
(pulmonary embolism and deep vein thrombosis) is lower
than other reports (Table 3).

Another common postoperative complication is lymph
cysts. Although most of the patients with lymph cysts had
no symptom, we prescribed external application of the
traditional Chinese medicines Rheumpalmatum and Mira-
bilite to treat the lymph cysts, and the lymph cysts could be
almost reduced by this method. It is inevitable to make the
patients panic. The literature reported that the risk of
developing lymph cysts may increase with the number of
lymph nodes removed, and another reported that patients

Table 3 Comparison of clinical course

Laparoscopy Laparotomy P value
(n = 151) (n =121)
Complications 18 (12 %) 34 (28.1 %) 0.02
Injury of great vessel 0 2
Wound infection 0 6
Lymph cysts 11 5
Pulmonary embolism 0 2
Deep vein thrombosis 3 5
Bowel disruption 0 2
Fever 3 10
Bladder dysfunction 1 2
Recurrence () 7 (4.6 %) 6 (5.0 %) NS
5-year survival rate 96 % 91 % NS
Overall survival 94 % 90.1 % NS
Death (n) 9 (6.0 %) 12 (9.9 %) NS
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Fig. 1 Overall survival of the laparoscopy and laparotomy groups

who underwent lymphadenectomy had higher rates of
lymph cysts when compared with those who underwent
only lymph node sampling (Abu-Rustum et al. 2006; Todo
et al. 2010; Nunns et al. 2000). In the present study, we
found a trend toward increased lymph cysts after laparo-
scopic approach; however, regarding the number of nodes
removed, the amount of pelvic nodes dissected during
laparoscopy was similar to those excised during laparot-
omy. It follows that, the number of lymph nodes removed
is not the only reason for the formation of lymph cysts; it
may be related with the operative time, the skill of oper-
ation and so on (Fig. 1).

The role of lymphadenectomy in EC is currently con-
troversial. Although the status of lymph node provides
prognostic information highly useful in determining the
need for and design of an appropriate adjuvant therapy
program, the therapeutic value of lymphadenectomy is still
not clear. Some therapeutic values of lymphadenectomy
are based on retrospective studies that reported a significant
survival advantage for patients undergoing lymphadenec-
tomy (Chan et al. 2006; Todo et al. 2010). However,
recently two randomized trials have demonstrated that
there is no value in performing lymphadenectomy for
clinical stage I EC in terms of overall, disease-specific, and
recurrence-free survival (ASTEC Study Group 2009;
Benedetti et al. 2008). The accumulated evidence sug-
gested that lymphadenectomy is not appropriate for low-
risk patients (May et al. 2010). The policy in our study is
that pelvic lymphadenectomy and para-aortic lymph nodes
sampling were performed in all the patients. Para-aortic
lymphadenectomy was performed in patients with positive

pelvic lymph node discovered at frozen section evaluation
and non-endometrioid carcinomas. The para-aortic node
lymphadenectomy was performed only when pelvic lymph
nodes were positive by frozen section or other risk factors
associated with a poor prognosis and the possiblity of para-
aortic lymph node metastasis (Morrow et al. 1991). This
was recently confirmed by two papers, which demonstrated
that the risk of para-aortic metastasis was approximately
1 %, even in high-risk tumors (Abu-Rustum et al. 2009;
Chiang 2011). In contrast, a large Japanese retrospective
study of endometrial cancer patients staged with either
pelvic lymphadenectomy or para-aortic lymphadenectomy
(to the level of the renal vessels) demonstrated that overall
survival was significantly improved in those who under-
went more comprehensive staging (Todo et al. 2010).
Therefore, the most rational approach is to adapt the
indication of lymphadenectomy according to the charac-
teristics of patients and tumors biopsy or frozen section.

The median follow-up of 68 months for the laparos-
copy and laparotomy groups exceeds the period in which
more than 80 % of local or distant recurrences develop
(DiSaia et al. 1985). Port-site recurrence following lapa-
roscopy in patients with endometrial carcinoma has been
reported (Muntz et al. 1999). No port-site metastases were
observed in laparoscopy group of our study. All removed
tissue was retrieved in a pipe through vagina to avoid
contact with the vaginal wall, and the vagina was thor-
oughly irrigated before suturing. In addition to trocar
placement, some surgeon may use an intrauterine
manipulator for laparoscopic procedure. The uterine
manipulator is essential to improve exposure and prevent
ureteral complications. This has increased concerns
regarding the dissemination of malignant cells to the
vaginal cuff and the peritoneal cavity through the fallo-
pian tubes. It was claimed that the fallopian tubes should
be coagulated or occluded at the beginning of the pro-
cedure (Holland et al. 2004). The finding that peritoneal
washings before and after the insertion of the uterine
manipulator were identical indicated that uterine manip-
ulation at the time of laparoscopic hysterectomy does not
increase the incidence of positive peritoneal cytology
among women with EC (Eltabbakh and Mount 2006). In
our study, we use a uterine manipulator in all patients
with coagulation of the fallopian tubes being the first step
after peritoneal washing. At the end of the operation, we
irrigated the pelvic cavity by injecting sterile water with
16 mg mitomycin in order to reduce the recurrence of
pelvic effectively.

To be accepted as the standard treatment for carcinoma,
it becomes mandatory not to compromise standard survival
outcomes. Most of the studies that described the survival of
women with EC after laparoscopic approach in comparison
with laparotomy are retrospective study except for limited
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Laparotomy

Laparoscopy

Qi Lu

Kalogiannidis et al. (2007) Malzoni et al. (2009)
Laparotomy  Laparoscopy  Laparotomy  Laparoscopy  Laparotomy

Tozzi et al. (2005)

Laparoscopy

Laparotomy

Malur et al. (2001)

Laparoscopy

Table 4 Survival outcomes of patients with endometrial carcinoma in prospective study

@ Springer

78 151 121

81

33 62 59 69 100
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Number of patient

FIGO stage

44
40
18
11

59
55
23
10

23
27
16

27
29
15

16
51
16
12

25
31
9
0
2

16

23
15

15

23
16

16

16

Ia
Ib
Ic
1I
111

68 (2-153)

68 (2-153)

51 (12-144) 52 (9-120) 382 (2-81)  38.2 (2-81)
16

44 (5-96)

44 (5-96)

21.6 (2-48)

16.5 (2-43)

Mean follow-up (month)

Recurrences

86 % 932 % 91.1 % 94 % 90.1 %

93 %

90.9 % 91.6 % 86.5 %

83.9 %

Overall survival

prospective studies (Malur et al. 2001; Tozzi et al. 2005;
Kalogiannidis et al. 2007; Malzoni et al. 2009) (see
Table 4). In agreement with our study, there were no sig-
nificant differences in survival analyses based on surgical
management approaches. The overall survival of our
patients treated by laparoscopic approach was 94 %, which
was not significantly different from the 90.1 % obtained by
laparotomy. 5-year survival rate was also comparable
(laparoscopy 96 % vs laparotomy 91 %). Magrina et al.
(1999), from Mayo Clinic, Rochester, MN, in clinical stage
I population (n = 56) treated by laparoscopic lymphade-
nectomy with vaginal or laparoscopic hysterectomy,
showed 3-year overall survival and cause-specific survival
75.8 and 87.4 %, respectively. Eltabbakh reported in 100
clinical stage I patients with endometrial adenocarcinoma
undergoing LAVH (median follow-up 27 months) an
estimated 5-year overall survival of 96 % (Eltabbakh
2002). Obermair et al. (2004), in a retrospective review of
510 patients submitted to laparoscopic surgery or laparot-
omy surgery, observed at 29-month follow-up similar
patterns of recurrence and similar overall survival in both
groups. A recent study of 113 patients with longer follow-
up compared the pattern of recurrence and survival after
total laparoscopy or laparotomy for early endometrial
carcinoma. The two groups presented similar overall sur-
vival (Seracchioli et al. 2005). The finding of similar sur-
vival outcomes between laparoscopic and laparotomy
approach could be the first step in accepting laparoscopy as
the standard surgical approach for patients with endome-
trial carcinoma.

Conclusion

The main strength of our study is its prospective ran-
domized study and longer-term follow-up. This is one of
the largest consecutive series of patients with EC treated
by total laparoscopic and laparotomy approach. Laparo-
scopic surgery is a safe and reliable alternative to lapa-
rotomy in the management of EC patients, with
significantly reduced hospital stay and postoperative
complications; however, it does not seem to improve the
overall survival and 5-year survival rate, although multi-
center randomized trials are required to evaluate the
overall oncologic outcomes of this procedure.
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