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Abstract: Objective: The present study was designed to investigate the effects of laparoscopic surgery and lapa-
rotomy procedures on the efficacy and prognosis of patients with endometrial carcinoma (EC) in stages I-II. Methods: 
Eighty-one patients with EC, treated from July 2014 to January 2019, were studied retrospectively. According to dif-
ferent surgical methods, 41 patients treated with laparoscopic surgery were included in the observation group. The 
remaining 40 underwent laparotomy procedures and were assigned to the control group. Operation times, number 
of intraoperative lymph node dissections, intraoperative blood loss, postoperative hospital stays, postoperative 
off-bed activity times, drainage tube removal times, total hospitalization costs, postoperative pain, postoperative 
complications, quality of life one month after the operation, postoperative recurrence, metastasis, and deaths of 
all patients were recorded, evaluated, and compared. Results: Length of hospital stays, intraoperative blood loss, 
postoperative off-bed activity times, and drainage tube removal times were all lower in the observation group than 
the control group (P<0.05). Hospitalization costs were higher than those in the control group (P<0.05). No signifi-
cant differences were observed in operation times and number of lymph node dissections between the two groups 
(P>0.05). Pain scores of the observation group were lower than those of the control group at 24 hours, 3 days, and 
5 days after surgery, with statistical differences (P<0.05). The total number of complications in the observation 
group was lower than that in the control group, with statistical differences (P<0.05). Regarding patient quality of 
life, the observation group scored higher in physical functioning (PF), role-physical (RP), social functioning (SF), and 
bodily pain (BP) than the control group (P<0.05). The number of patients with recurrence, metastasis, and deaths 
did not identify any marked differences between the two groups (P>0.05). Conclusion: Compared with laparotomy 
procedures, laparoscopic surgery for EC provides faster postoperative recovery times, shorter hospital stays, less 
postoperative pain, lower incidence of complications, higher postoperative quality of life, and no increase in recur-
rence and mortality. Therefore, it is worthy of popularization in clinical practice.
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Introduction

Endometrial carcinoma (EC) is a malignant 
tumor of the female reproductive tract, ac- 
counting for 20-30% of all female reproductive 
tract tumors. Although women over 50 years 
old are susceptible, with 61,900 new cases in 
China every year, rising incidence rates of EC 
have been found at younger ages, even exce- 
eding that of cervical cancer in some areas 
[1-5]. However, the pathogenesis of EC re- 
mains unclear at present [6]. Surgical treat-
ment is mainly applied to patients found in 

stages I-II, characterized by vaginal bleeding 
[7]. Laparotomy procedures have shown a long 
history of application in clinic, proving to be a 
mature and effective technology. In addition, 
with the development of science and techno- 
logy, laparoscopic surgery has been gradually 
popularized in the treatment of benign and 
malignant tumors of the abdomen [8]. Despite 
difficulty in uterine resections and lymph node 
dissections, laparoscopic surgery has achiev- 
ed good outcomes for EC [9]. Some research- 
ers believe that laparoscopic surgery has the 
same effects as laparotomy procedures, while 
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enjoying the advantages of less trauma, fas- 
ter recovery times, and shorter hospital stays 
[10]. However, previous surgical studies have 
argued that laparoscopic surgery has higher 
blood loss than laparotomy procedures [11]. 
Moreover, the latest evidence reveals that la- 
paroscopic surgery for malignant tumors re- 
sults in a higher recurrence rates and lower 
overall survival rates than laparotomy proce-
dures [12]. Therefore, the use of laparoscopic 
surgery for patients with EC remains controver-
sial. Based on these factors, the current study 
compared the curative effects and long-term 
follow-ups of laparoscopic surgery and laparot-
omy procedures in patients with EC, aiming to 
provide more references for clinical treatment.

Materials and methods

General information

A total of 81 cases of patients with EC, admit-
ted to the Department of Gynecology of Jinhua 
People’s Hospital, from July 2014 to January 
2019, aged 31-73 years old, with an average 
age of 55.4±11.7 years, were collected for  
the current retrospective study. The patients 
were grouped according to different surgical 
methods. The observation group, including 41 
patients, with an average age of 55.4±12.6 
years, was treated with laparoscopic surgery. 
The remaining 40 patients, with a mean age of 
55.3±10.8 years, in the control group, were 
treated with laparotomy procedures. All pati- 
ents were followed-up for a long period after 
surgery. The present study was approved by  
the Medical Ethics Committee of Jinhua Peo- 
ple’s Hospital and all enrolled patients provid- 
ed informed consent.

Inclusion and exclusion criteria

Inclusion criteria: Patients that met the diag-
nostic criteria for EC [13]; Patients aged 18-75 
years. Exclusion criteria: Patients unable to tol-
erate the operation; Patients with severe heart, 
liver, kidney, or other diseases; Patients with 
mental disorders or cerebrovascular diseases 
leading to a decline in life quality; Patients with 
severe coagulation disorders; Patients with dif-
ficulty or inconvenience regarding follow-ups, 
as well as those not suitable for surgery.

Surgical methods

Laparoscopic surgery was performed in the 
observation group. Patients were given gen- 

eral anesthesia. Methods: patients were first 
given oxygen at 6-8 L/min through a mask.  
This was followed by intravenous injections  
of midazolam (Jiangsu Nhwa Pharmaceutical 
Co., Ltd., China; 0.05-0.10 mg/kg), propofol 
(Xi’an Libang Pharmaceutical Co., Ltd., China; 
1-1.5 mg/kg), Sufentanil citrate (Yichang Hu- 
manwell Pharmaceutical Co., Ltd., China; 0.2-
0.3 μg/kg), and cisatracurium (Shanghai Hen- 
grui Pharmaceutical Co., Ltd., China; 0.15- 
0.20 mg/kg), according to patient weights. 
Tracheal intubation was performed during  
general anesthesia, with induction 3 minutes 
after assisted respiration. Sufentanil citrate 
10-20 μg was injected 5 minutes before skin 
incision. After anesthesia, the patients were 
placed in the lithotomy position. A catheter  
was inserted and retained in the urethra. The 
uterine manipulator was placed in the vagina 
and the bandage and gauze were placed in  
the anterior and posterior domes of the ute- 
rus. A 1 cm incision was made at the umbilical 
hole and the pneumoperitoneum pressure was 
maintained at 12-15 mmHg at this incision. 
Next, 5 mm trocars were inserted at the left 
and right McBurney’s point, respectively, and 
another 5 mm trocar was inserted through a 5 
mm incision on the position 2 cm above the 
symphysis pubis. The pelvic cavity and abdo- 
minal cavity were rinsed and probed. Flushing 
fluid or ascites were retained for humoral  
examination. Sections of suspicious combina-
tion were examined by pathology. An ultrasonic 
scalpel (FEN11, Johnson, USA) was used to 
close the isthmus of the fallopian tube and an 
electrocoagulation scalpel was applied to cut 
open the bilateral funnel ligament at about 3 
cm outside the fallopian tube. The lobar perito-
neum and rectouterine peritoneum reflection 
at the lateral 3 cm of sacral ligament and  
round ligament were cut, respectively. After  
the incision, the two were obtuse separated 
from the gap between the vagina and rectum. 
Afterward, the ligamentum teres outside the 
uterine horn was cut open with the electroco-
agulation scalpel and the peritoneal reflection 
of bladder and uterus was cut open to se- 
parate the bladder from the uterus. Next, the 
uterine artery was incised with the electroco-
agulation scalpel and the ureter was freed and 
peeled outward. The cervical bladder ligament 
and medial ureter capsule were further incised 
by the electrocoagulation scalpel. Afterward, 
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the exposed main and uterine sacral ligaments 
were cut 3 cm laterally and a 5 mm horizontal 
incision was made at the upper 3 cm of the 
vagina. The uterine appendages were then 
stripped and removed. Pelvic and para-aortic 
lymph nodes were dissected after removal. 
Finally, the anterior and posterior position of 
the vagina was sutured. A drainage tube was 
then placed.

Laparotomy procedures were performed in the 
control group. Anesthesia and the posture we- 
re the same as those in the laparoscopic sur-
gery group. A 15-20 cm longitudinal incision 
was made from the middle of the abdomen to  
3 cm above the umbilicus. The procedure and 
scope of surgery were the same as those in  
the laparoscopic surgery group.

Aiming to ensure surgical quality, the following 
schemes were adopted: (1) All operations were 
performed by experienced surgeons; (2) For the 
same operation, the same patch and suture 
materials were used; (3) Unified treatment and 
nursing plans were applied before and after the 
operation to stop bleeding; (4) Intraoperative 
bleeding was stopped by corresponding meth-
ods and postoperative incisions were routinely 
treated to prevent infections; and (5) The same 
follow-up plan was implemented for the two 
groups.

Outcome measures

Main outcome measures: 1) Operation times: 
the time from skin incision to the end of su- 
ture was recorded; 2) Intraoperative bleeding: 
the amount of bleeding from the beginning  
of the operation to the end of the surgical 
suture was recorded; 3) Postoperative hospi- 
talization days: the number of days from hos- 
pitalization in the ward to discharge after the 
operation was included; 4) Hospitalization ex- 
penses: all expenses incurred during hospi- 
talization were included; 5) Drainage tube re- 
moval times: the time from postoperative to 
drainage tube removal was recorded; 6) Post- 
operative off-bed activity times: the time for 
postoperative patients to freely get out of bed 
in the ward for more than 30 minutes without 
any discomfort was recorded (in hours); 7) Nu- 
mber of lymph node dissection: the number of 
lymph nodes dissection during the operation 

was recorded; and 8) Postoperative pain: vis- 
ual analogy scores (VAS) were employed to 
quantify subjective pain. A 10 cm scale was 
used, with two stops of 0 and 10, respective- 
ly, where 0 represented no pain and 10 denot-
ed the most severe pain experienced by the 
patient. The patients could select a point be- 
tween 0-10, according to their degree of pain. 
This very point was the patient’s VAS score. 
Pain scores were assessed and recorded at  
24 hours, 3 days, and 5 days after surgery [14].

Secondary outcome measures: 1) Postopera- 
tive complications: postoperative complica-
tions, including intestinal obstructions, intra-
abdominal cavity adhesion, urinary retention, 
bleeding, urinary tract infections and incision 
infections, and the number of cases was re- 
corded. Complication rate = number of pati- 
ents with complications/total number of pati- 
ents * 100%; 2) Quality of life evaluation one 
month after surgery: scores were evaluated 
according to the MOS item short-from health 
survey (SF-36) [15]. With a score ranging from  
1 to 100 points, the scores were positively cor-
related with the quality of life of patients. Basic 
formula: Conversion score = ((actual score - the 
lowest possible score in this area)/(highest 
possible score in this area - the lowest score))  
* 100%.

Patients included in this study were followed- 
up one month after surgery. Patients in a sta- 
ble condition were followed up every three 
months. Colposcopy procedures were perfor- 
med in re-examinations. Vaginal biopsies, ab- 
dominal CTs, and chest CTs, were re-examined 
when necessary. The follow-up deadline was 
October 2019. Recurrence, metastasis, and 
deaths of the patients were monitored.

Statistical analysis

SPSS 17.0 statistical software was used for 
statistical analysis. Continuous variables are 
expressed as mean ± standard deviation (

_
x  ± 

sd). Variables in line with normal distribution 
and homogeneity were tested using Student’s 
t-tests, expressed as t. Data inconsistent with 
normal distribution and homogeneity were te- 
sted using rank sum tests, expressed as Z. 
Count data were tested using Pearson’s Chi-
square tests and Fisher’s exact probability 
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method. P<0.05 indicates statistically signifi-
cant differences.

Results

Comparison of general information

There were no statistical differences between 
the two groups in terms of age, cancer type, 
cTMN stage, differentiation degree, comorbid 
disease, smoking, or average follow-up times. 
Thus, they were comparable (P>0.05; Table 1).

Comparison of related indicators after surgery

The observation group had shorter hospital 
stays, less intraoperative blood loss, shorter 
off-bed activity times, and shorter drainage 

No significant differences were found in qua- 
lity of life scores between the two groups be- 
fore surgery. However, one month after sur- 
gery, there were marked differences in scores 
of physical functioning, role-physical, social 
functioning, and bodily pain between the two 
groups. Scores of the four dimensions men-
tioned above in the observation group were 
superior to those in the control group. No 
marked differences were observed in general 
health, mental health, and vitality between the 
two groups (P>0.05; Table 5 and Figure 1).

Comparison of postoperative follow-up prog-
nosis

Two patients in the observation group were  
lost to follow-up. Three patients in the control 

Table 1. Comparison of general information and baseline information  
(
_
x  ± sd, n (%))

Observation 
group (n=41)

Control 
group (n=40) χ2/t P

Age (year) 55.4±12.6 55.3±10.8 0.136 0.892
Types of cancer 0.001 0.971
    Non-endometrioid carcinoma 4 3
    Endometrioid carcinoma 37 37
cTNM stage (case) 0.005 0.998
    Ia stage 30 29
    Ib stage 8 8
    II stage 3 3
Differentiation degree (case) 0.176 0.916
    High 28 27
    Middle 8 9
    Low 5 4
Type 2 diabetes
    Yes 7 8 0.115 0.715
    No 34 32
Hypertension 0.018 0.893
    Yes 17 16
    No 24 24
Hyperlipidemia
    Yes 11 12 0.100 0.752
    No 30 28
Obesity 0.105 0.746
    Yes 9 10
    No 32 30
Smoke 0.136 0.713
    Yes 5 6
    No 36 34
Average follow-up time (months) 41.2±7.5 40.2±8.3 0.141 0.888

tube removal times than 
the control group. How- 
ever, the hospitalization 
costs were higher (P< 
0.05). There were no sig-
nificant differences in op- 
eration times and num- 
ber of lymph node dissec-
tions (P>0.05; Table 2).

Comparison of postopera-
tive pain scores

Pain scores of the obser-
vation group were lower 
than those of the control 
group at 24 hours, 3 days, 
and 5 days after surgery, 
with statistical differen- 
ces (P<0.05; Table 3).

Comparison of postopera-
tive complications

Inter-group comparisons 
revealed that the total 
number of complications 
in the observation group 
was notably lower than 
that in the control group 
(P<0.05; Table 4).

Comparison of quality of 
life scores between the 
two groups at one month 
after surgery
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group were lost to follow-up. The remaining  
participants were successfully followed-up, for 

The present study found that hospital stays, 
off-bed activity times, and drainage tube re- 

Table 2. Comparison of related indicators after surgery (
_
x  ± sd)

Observation group (n=41) Control group (n=40) t P
Length of stay (d) 8.9±2.4 12.0±4.0 4.282 <0.001
Operation time (min) 178.23±80.89 183.09±69.32 0.290 0.773
Intraoperative bleeding volume (ml) 198.89±102.23 285.78±125.30 3.424 0.001
Activity time out of bed (h) 24.63±2.20 29.54±3.07 8.289 <0.001
Drainage tube removal time (d) 2.91±0.33 5.50±0.63 33.193 <0.001
Number of lymphadenectomy (case) 20.09±6.59 19.26±5.53 0.614 0.541
Total hospitalization expenses (yuan) 8425.27±473.71 5457.64±400.98 30.396 <0.001

Table 3. Comparison of VAS postoperative pain scores
Observation 
group (n=41)

Control 
group (n=40) F P

After operation 344.893 <0.001
24 hours 2.64±0.52a 4.81±0.65
3 days 1.02±0.27a,* 2.05±0.27*

5 days 0.35±0.36a,*,# 1.23±0.38*,#

F 1087.347 321.895
P <0.001 <0.001
Note: compared with 24 h after operation, *P<0.05; compared with 3 days 
after operation, #P<0.05; compared with control group at the same time 
after operation, aP<0.05. VAS, visual analog scale.

Table 4. Comparison of postoperative complications (n, %)
Observation 
group (n=41)

Control 
group (n=40) χ2 P

Lymphatic cyst 1 (2.44%) 3 (7.50%) 1.105 0.293
Intestinal obstruction 0 (0.00%) 1 (2.50%) 1.038 0.308
Urinary retention 3 (7.32%) 3 (7.50%) 0.001 0.975
Hemorrhage 1 (2.44%) 3 (7.50%) 1.105 0.293
Urinary tract infection 1 (2.44%) 2 (5.00%) 2.372 0.542
Incisional infection 1 (2.44%) 3 (7.50%) 1.105 0.293
Total cases 7 (17.07%) 15 (37.50%) 4.270 0.039

Table 5. Comparison of quality of life scores one month 
after surgery (

_
x  ± sd)

Observation 
group (n=41)

Control  
group (n=40) χ2 P

General health 75.10±3.28 75.19±3.29 0.743 0.902
Mental health 91.50±3.34 90.22±2.85 1.853 0.068
Physical function 90.05±2.81 74.19±3.17 23.843 <0.001
Role physical 76.73±6.46 65.85±6.15 8.331 <0.001
Social function 85.35±5.46 73.35±5.46 9.889 <0.001
Role emotional 79.65±6.22 79.23±6.87 0.289 0.774
Bodily pain 67.18±4.03 62.14±4.28 5.458 <0.001
Vitality 91.50±3.34 90.22±2.85 1.853 0.068

10-61 months in the observation 
group and 11-60 months in the  
control group. Results exhibited that 
the number of cases of recurrence, 
metastasis, and deaths did not dif- 
fer statistically between the two 
groups (P>0.05; Table 6).

Discussion

For patients with early endometrial 
carcinoma (EC), surgery is the main-
stream treatment method. Surgery 
can significantly improve patient 
prognosis [7]. With the rise of mini-
mally invasive surgical techniques, 
laparoscopic gynecological surgery 
has become a new research direc-
tion. Previous studies have shown 
that laparoscopic surgery for EC has 
the advantages of faster recovery 
times, shorter hospital stays, and 
fewer complications. However, using 
laparoscopic surgery is more diffi- 
cult in lymph node dissections and 
extensive hysterectomies, compar- 
ed with laparotomy procedures. Ac- 
cording to some literature, laparo-
scopic surgery is more likely to cau- 
se massive bleeding and may need 
to be converted to a laparotomy  
[16-18]. In terms of operation times, 
there is evidence showing that lapa-
roscopic surgery takes a long time. 
This is due to the difficulty of opera-
tion and the need to establish pneu-
moperitoneum. Thanks to the ad- 
vancement of technology and equip-
ment, operation times of laparosco- 
pic surgery have been greatly redu- 
ced, which is roughly equivalent to 
the time of open surgery [19, 20]. 
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moval times of the observation group were 
lower than those of the control group. Results 
suggest that laparoscopic surgery brought 
about faster postoperative recovery and short-
er hospital stays, in accord with preceding 
results. Blood loss in the observation group 
was less than that in the control group, which 
may be related to the routine use of an ultra-
sonic scalpel and electric coagulation scalpel  
in laparoscopic surgery for effective intra- 
operative hemostasis [21]. Regarding opera-
tion times and lymph node dissections, there 
were no marked differences between the two 
groups. This suggests that laparoscopic sur-
gery did not increase operation times and that 
the number of surgical lymph node dissections 
was equivalent to that of laparotomy proce-
dures. However, the total cost of hospitaliza- 
tion in the observation group was higher than 
that in the control group, associated with the 
use of consumables during laparoscopic sur-
gery. This deficiency will be addressed in the 
future. Some studies have suggested that the 

ries to adjacent tissues, reducing intraopera-
tive and postoperative bleeding.

Concerning postoperative complications, me- 
tastasis, recurrence, and death, incidence 
rates of complications of laparoscopic surgery 
were lower than those of laparotomy proce-
dures. For patients with early EC treated by 
laparotomy, the most common postoperative 
complications are lymphatic cysts and infec-
tions at the incision. These are associated  
with large incisions, slow healing, and lympho-
cysts induced by secondary lymph node infec-
tions caused by loosening or poor fluid drain-
age after lymph node ligation. Laparoscopic 
surgery can completely close the lymphatic 
vessels due to the improvement of equipment 
and the use of ultrasonic scalpels combined 
with instruments. In addition, laparoscopic sur-
gery causes smaller wounds. Thus, incidence 
of incision infections is lower. In this study,  
incidence rates of complications in the obser-
vation group were lower than those in the con-

Figure 1. Comparison of quality of life scores between the two groups at one 
month after surgery. ***P<0.001, compared between the observation group 
and control group.

Table 6. Comparison of postoperative follow-up prognosis (n, %)
Observation  
group (n=39)

Control  
group (n=37) χ2 P

Recurrence 2 (5.13) 2 (5.41) 0.003 0.957
Metastasis 1 (2.56) 2 (5.41) 0.404 0.525
Death 2 (5.13) 3 (8.11) 0.274 0.600
Total case 5 (12.82) 7 (18.92) 0.531 0.466

cost may decline with the de- 
velopment of technology [22].

Regarding postoperative pain, 
previous studies have demon-
strated that surgical trauma 
can significantly increase the 
secretion of many potassium 
ions. This, in turn, may lead  
to the generation of sensory 
peripheral nerve pain [23]. 
Thus, the greater the surgical 
trauma, the more obvious the 
postoperative pain was. In the 
current study, pain scores of 
the observation group of la- 
paroscopic surgery were low- 
er than those of the control 
group of laparotomy surgery  
at 24 hours, 3 days, and 5 
days after surgery, showing 
statistical differences. Com- 
pared with laparotomy pro- 
cedures, postoperative pain  
was significantly reduced. Th- 
is may be due to the small 
amount of trauma with laparo-
scopic surgery, as well as the 
use of an ultrasonic scalpel 
and electric coagulation scal-
pel. These help to avoid inju-
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trol group, with statistical differences. Present 
results are in accord with previous studies  
[24]. Postoperative metastatic recurrence and 
death are also important indicators in evaluat-
ing surgical efficacy. Patients with EC have 
higher recurrence rates after surgery, resul- 
ting in increased mortality [25]. The disease 
usually recurs within 3 years, while the cure 
rate of patients who relapse after treatment  
of EC is merely 10% [26-29]. A recent study in 
2018 revealed that the recurrence rate of 
malignant tumors after laparoscopic surgery 
was higher and the overall survival rate was 
lower than that of laparotomy procedures, sug-
gesting that the laparoscopic field of vision  
was more limited than that of laparotomy, 
affecting surgical effects. Moreover, it is sup-
ported that the high recurrence rate is related 
to the lack of comprehensive lymph node dis-
section around the surgical site during laparo-
scopic surgery. The incomplete removal of re- 
sidual cancer tissues at the surgical margin 
leads to the recurrence of cancer [12]. Accor- 
ding to in vitro studies, it is believed that the 
cancer cells were injected with CO2 when the 
pneumoperitoneum was established by laparo-
scopic surgery. After the stimulation of CO2 
pneumoperitoneum, the proliferation capacity 
was enhanced after a short period of inhibi- 
tion. However, infiltration, adhesion, and migra-
tion capacities were weakened. Furthermore, 
the study also found that CO2 pneumoperito-
neum caused diffuse damage and changes in 
the whole peritoneum, which may increase the 
probability of tumor cell implantation [30]. 
Therefore, controversy remains about the effi-
cacy of laparoscopic surgery in the treatment of 
EC. Many studies and reviews all support that 
laparoscopic gynecological tumor surgery out-
weighs laparotomy, suggesting fewer intraop-
erative complications, less bleeding, fewer 
postoperative complications, faster recovery 
times, and shorter hospital stays. Regarding 
tumor outcome, the risk of death from recur-
rence and metastasis is not increased and the 
survival rate of patients is not decreased. Thus, 
it is believed that laparoscopic surgery is not 
inferior to laparotomy [31]. In the current stu- 
dy, patients were followed up for as long as 5 
years. No statistical differences were found 
between the number of patients with recur-
rence, metastasis, and deaths after laparo-
scopic surgery and those undergoing laparoto-

my. Present results suggest that laparoscopic 
surgery for EC does not increase the inciden- 
ce of recurrence, metastasis, or mortality. The 
present study also found significant differen- 
ces in quality of life-related parameters, such 
as physical functioning, role-physical, social 
functioning, and bodily pain, between the two 
groups one month after surgery. However, th- 
ere were no significant differences in general 
health, mental health, vitality, or role emotion-
al. It is possible that the observation group with 
laparoscopic surgery had less trauma and a 
more rapid recovery, while the control group 
with laparotomy had a certain impact on the 
physiological, psychological and social funct- 
ion of the patients, due to greater trauma and  
a slower recovery. Postoperative guidance for 
patients undergoing laparotomy procedures 
should be strengthened, aiming to eliminate 
physical and psychological obstacles [32].

There were several limitations to the current 
study. First, this study was conducted using  
a single source and a small sample size. Thus, 
it is necessary to expand the sample size and 
adopt multi-center samples for future clini- 
cal research. Second, for laparoscopic sur- 
gery, protection of surgical incision should be 
strengthened. Specimens after lymph node  
dissections should be placed in the specimen 
bag in time to reduce the contact time with  
the abdominal cavity. Third, the use of a cup-
type uterine manipulator should be avoided, as 
far as possible, during laparoscopic surgery. 
The reason is that the lifting cup can crush  
the tumor. This could cause the tumor to break 
up and increase the spread of tumor cells. 
Fourth, frequent changes in abdominal pres-
sure (such as frequent entry and exit of tro- 
car) should be avoided during the operation. 
This will reduce the diffuse injury and chang- 
es of the whole peritoneum caused by CO2 
pneumoperitoneum, as well as reduce the 
probability of tumor cells being implanted into 
the peritoneum.

In summary, compared with laparotomy proce-
dures, laparoscopic surgery for EC brings fa- 
ster postoperative recovery times, shorter hos-
pital stays, less postoperative pain, lower inci-
dence of complications, and higher postopera-
tive quality of life, without increasing recurren- 
ce and mortality. Thus, it is worthy of promotion 
and application in clinical practice.



Laparoscopic surgery and laparotomy procedures on patients with EC

3538 Int J Clin Exp Med 2020;13(5):3531-3539

Disclosure of conflict of interest

None.

Address correspondence to: Bixia Yi, Department  
of Gynecology, Jinhua People’s Hospital, No. 228 
Xinhua Street, Jinhua 321000, Zhejiang Province, 
China. Tel: +86-13757996988; E-mail: yibixia-
jh1h@163.com

References

[1] Torre LA, Islami F, Siegel RL, Ward EM and Je-
mal A. Global cancer in women: burden and 
trends. Cancer Epidemiol Biomarkers Prev 
2017; 26: 444-457.

[2] Lee TY, Martinez-Outschoorn UE, Schilder RJ, 
Kim CH, Richard SD, Rosenblum NG and John-
son JM. Metformin as a therapeutic target in 
endometrial cancers. Front Oncol 2018; 8: 
341.

[3] Chen W, Zheng R, Zhang S, Zeng H, Xia C, Zuo 
T, Yang Z, Zou X and He J. Cancer incidence 
and mortality in China, 2013. Cancer Lett 
2017; 401: 63-71.

[4] Lee YC, Lheureux S and Oza AM. Treatment 
strategies for endometrial cancer: current 
practice and perspective. Curr Opin Obstet Gy-
necol 2017; 29: 47-58.

[5] Rossi A, Garber CE, Kaur G, Xue X, Goldberg GL 
and Nevadunsky NS. Physical activity-related 
differences in body mass index and patient-
reported quality of life in socioculturally di-
verse endometrial cancer survivors. Support 
Care Cancer 2017; 25: 2169-2177.

[6] Rewcastle E, Varhaugvik AE, Gudlaugsson E, 
Steinbakk A, Skaland I, van Diermen B, Baak 
JP and Janssen EAM. Assessing the prognostic 
value of PAX2 and PTEN in endometrial carci-
nogenesis. Endocr Relat Cancer 2018; 25: 
981-991.

[7] Vitale SG, Rossetti D, Tropea A, Biondi A and 
Laganà AS. Fertility sparing surgery for stage  
IA type I and G2 endometrial cancer in repro-
ductive-aged patients: evidence-based ap-
proach and future perspectives. Updates Surg 
2017; 69: 29-34.

[8] Harrell AG and Heniford BT. Minimally invasive 
abdominal surgery: lux et veritas past, present, 
and future. Am J Surg 2005; 190: 239-243.

[9] Qin C, Luo G, Du M, Liao S, Wang C, Xu K, Tang 
J, Li B, Zhang J, Pan H, Ball TW and Fang Y. The 
clinical application of laparoscope-assisted 
peritoneal vaginoplasty for the treatment of 
congenital absence of vagina. Int J Gynaecol 
Obstet 2016; 133: 320-324.

[10] Yusuf F, Leeder S and Wilson A. Recent esti-
mates of the incidence of hysterectomy in New 

South Wales and trends over the past 30 
years. Aust N Z J Obstet Gynaecol 2016; 56: 
420-425.

[11] Chan JK, Gardner AB, Taylor K, Thompson CA, 
Blansit K, Yu X and Kapp DS. Robotic versus 
laparoscopic versus open surgery in morbidly 
obese endometrial cancer patients - a com-
parative analysis of total charges and compli-
cation rates. Gynecol Oncol 2015; 139: 300-
305.

[12] Ramirez PT, Frumovitz M, Pareja R, Lopez A, 
Vieira M, Ribeiro R, Buda A, Yan X, Shuzhong Y, 
Chetty N, Isla D, Tamura M, Zhu T, Robledo KP, 
Gebski V, Asher R, Behan V, Nicklin JL, Cole-
man RL and Obermair A. Minimally invasive 
versus abdominal radical hysterectomy for cer-
vical cancer. N Engl J Med 2018; 379: 1895-
1904.

[13] Kurman RJ, Carcangiu ML, Herrington CS and 
Young RH. WHO classification of tumours of fe-
male reproductive organs. Zhonghua Bing Li 
Xue Za Zhi 2014; 43: 649-50.

[14] Dahlstrand U, Sandblom G, Nordin P, Wollert S 
and Gunnarsson U. Chronic pain after femoral 
hernia repair: a cross-sectional study. Ann 
Surg 2011; 254: 1017-1021.

[15] Ahmad MM, Al-Daken LI and Ahmad HM. Qual-
ity of life for patients in medical-surgical wards. 
Clin Nurs Res 2015; 24: 375-387.

[16] Oehler MK. Robotics versus conventional lapa-
roscopy for endometrial cancer: where are we 
now? Maturitas 2015; 81: 241-242.

[17] Zapardiel I, Moreno E, Piñera A and De Santia-
go J. Novel technique for the complete staging 
of endometrial cancer by single-port laparos-
copy. Gynecol Oncol 2016; 140: 369-371.

[18] Gao H and Zhang Z. Laparoscopy versus lapa-
rotomy in the treatment of high-risk endome-
trial cancer: a propensity score matching anal-
ysis. Medicine (Baltimore) 2015; 94: e1245.

[19] Ruan XC, Wong WL, Yeong HQ and Lim YKT. 
Comparison of outcomes following laparoscop-
ic and open hysterectomy with pelvic lymphad-
enectomy for early stage endometrial carcino-
ma. Singapore Med J 2018; 59: 366-369.

[20] Liu SP, Cheng XW, Tian X, Zhang Q, Cui HY and 
Hua KQ. Laparoscopic surgery for endometrial 
cancer in aged patients: experience from a ter-
tiary referral center in Eastern China. J Cancer 
Res Ther 2017; 13: 761-766.

[21] Papadia A, Imboden S, Siegenthaler F, Gas-
parri ML, Mohr S, Lanz S and Mueller MD. 
Laparoscopic indocyanine green sentinel 
lymph node mapping in endometrial cancer. 
Ann Surg Oncol 2016; 23: 2206-2211.

[22] Moulton L, Jernigan AM, Carr C, Freeman L, Es-
cobar PF and Michener CM. Single-port lapa-
roscopy in gynecologic oncology: seven years 

mailto:yibixiajh1h@163.com
mailto:yibixiajh1h@163.com


Laparoscopic surgery and laparotomy procedures on patients with EC

3539 Int J Clin Exp Med 2020;13(5):3531-3539

of experience at a single institution. Am J Ob-
stet Gynecol 2017; 217: 610.e1-610.e8.

[23] Ahmed Z, Samad K and Ullah H. Role of inter-
costal nerve block in reducing postoperative 
pain following video-assisted thoracoscopy: a 
randomized controlled trial. Saudi J Anaesth 
2017; 11: 54-57.

[24] Farthing A, Chatterjee J, Joglekar-Pai P, Dorney 
E and Ghaem-Maghami S. Total laparoscopic 
hysterectomy for early stage endometrial can-
cer in obese and morbidly obese women. J Ob-
stet Gynaecol 2012; 32: 580-584.

[25] Di Donato V, Iacobelli V, Schiavi MC, Cola-
giovanni V, Pecorella I, Palaia I, Perniola G, 
Marchetti C, Musella A, Tomao F, Monti M, Mu-
zii L and Benedetti Panici P. Impact of hormone 
receptor status and Ki-67 expression on dis-
ease-free survival in patients affected by high-
risk endometrial cancer. Int J Gynecol Cancer 
2018; 28: 505-513.

[26] Tangen IL, Kopperud RK, Visser NC, Staff AC, 
Tingulstad S, Marcickiewicz J, Amant F, Bjørge 
L, Pijnenborg JM, Salvesen HB, Werner HM, 
Trovik J and Krakstad C. Expression of L1CAM 
in curettage or high L1CAM level in preopera-
tive blood samples predicts lymph node me-
tastases and poor outcome in endometrial 
cancer patients. Br J Cancer 2017; 117: 840-
847.

[27] Sato M, Taguchi A, Fukui Y, Kawata A, Taguchi 
S, Kashiyama T, Eguchi S, Inoue T, Tomio K, 
Tanikawa M, Sone K, Mori M, Nagasaka K, 
Adachi K, Ikemura M, Domoto Y, Arimoto T, Oda 
K, Fukayama M, Osuga Y and Fujii T. Blood ves-
sel invasion is a strong predictor of postopera-
tive recurrence in endometrial cancer. Int J 
Gynecol Cancer 2018; 28: 875-881.

[28] Felix AS, Brasky TM, Cohn DE, Mutch DG, 
Creasman WT, Thaker PH, Walker JL, Moore 
RG, Lele SB, Guntupalli SR, Downs LS, Nagel C, 
Boggess JF, Pearl ML, Ioffe OB, Deng W, Miller 
DS and Brinton LA. Endometrial carcinoma re-
currence according to race and ethnicity: an 
NRG Oncology/Gynecologic Oncology Group 
210 Study. Int J Cancer 2018; 142: 1102-
1115.

[29] van der Putten LJM, Visser NCM, van de Vijver 
K, Santacana M, Bronsert P, Bulten J, 
Hirschfeld M, Colas E, Gil-Moreno A, Garcia A, 
Mancebo G, Alameda F, Trovik J, Kopperud RK, 
Huvila J, Schrauwen S, Koskas M, Walker F, 
Weinberger V, Minar L, Jandakova E, Snijders 
MPLM, van den Berg-van Erp S, Matias-Guiu X, 
Salvesen HB, Werner HMJ, Amant F, Massuger 
LFAG and Pijnenborg JMA. Added value of es-
trogen receptor, progesterone receptor, and L1 
cell adhesion molecule expression to histolo-
gy-based endometrial carcinoma recurrence 
prediction models: an ENITEC collaboration 
study. Int J Gynecol Cancer 2018; 28: 514-
523.

[30] Lin F, Pan L, Li L, Li D and Mo L. Effects of a 
simulated CO2 pneumoperitoneum environ-
ment on the proliferatio, apoptosis, and metas-
tasis of cervical cancer cells in vitro. Med Sci 
Monit 2014; 20: 2497-2503.

[31] Shazly SA, Murad MH, Dowdy SC, Gostout BS 
and Famuyide AO. Robotic radical hysterecto-
my in early stage cervical cancer: a systematic 
review and meta-analysis. Gynecol Oncol 
2015; 138: 457-471.

[32] Walker JL, Piedmonte MR, Spirtos NM, Eisen-
kop SM, Schlaerth JB, Mannel RS, Barakat R, 
Pearl ML and Sharma SK. Recurrence and sur-
vival after random assignment to laparoscopy 
versus laparotomy for comprehensive surgical 
staging of uterine cancer: Gynecologic Oncolo-
gy Group LAP2 Study. J Clin Oncol 2012; 30: 
695-700.


