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Summary

Purpose: To perform a preliminary comparison of the short- 
and long-term outcomes of laparoscopic hysterectomy (LH) 
between obese and non-obese patients with cervical cancer.

Methods: A total of 243 cases of cervical cancer patients 
were treated with LH between April 2009 and January 
2016. Based on their body mass index (BMI) at the time 
of surgery, patients were divided into an obese group (BMI 
≥ 25 kg/m2) and a non-obese group (BMI < 25 kg/m2). The 
short- and long-term outcomes of the two groups were ret-
rospectively analyzed.

Results: Sixty-four patients were classified as obese and 
179 as non-obese. There were no statistically significant 
differences in age, clinical stage, pathological type, patho-
logical grade, and American Society of Anesthesiologists 
(ASA) score between the two groups. The proportion of 
patients with type-2 diabetes mellitus (p=0.006), hyperten-
sion (p=0.021), and hyperlipidemia (p=0.008) in the obese 
group was significantly higher than that in the non-obese 

group. Compared with the non-obese group, the obese pa-
tients had longer operative time (p=0.039), more intraoper-
ative blood loss (p=0.025), and a higher rate of conversion 
(p=0.025). There was no significant difference between the 
two groups in terms of intraoperative and postoperative 
30-day complications. Pathology data of the two groups 
were similar. Both groups had similar tumor recurrence 
rates, 5-year overall survival rates, and 5-year disease-free 
survival rates.

Conclusions: The short- and long-term outcomes of LH 
for obese patients with cervical cancer are similar to those 
of non-obese patients, besides the drawbacks of longer op-
erative time, more intraoperative blood loss, and higher 
conversion rates.
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Introduction

	 Cervical cancer, endometrial cancer, and ovar-
ian cancer are the top three gynecological ma-
lignant tumors in Eastern Asian countries [1-3]. 
Cervical cancer ranks first in terms of incidence 
among all gynecological malignancies [1-3]. In re-
cent years, due to the increase in women’s aware-
ness of cancer prevention, rising income, and 
improved cervical cancer screening capabilities, 
more early-stage cervical cancers are being diag-

nosed [4-6]. Although radiotherapy and surgery 
for early-stage cervical cancer can achieve similar 
long-term outcomes (tumor recurrence rate, over-
all survival, and disease-free survival rate), the 
quality of life of patients who undergo surgery 
is greater than those receiving radiotherapy [7]. 
Therefore, clinical guidelines for treating cervical 
cancer recommend radical hysterectomy for early-
stage cervical cancer [8-10]. Since the first LH was 
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reported in 1992, this method has undergone rapid 
development. Large-scale studies have shown that 
LH for cervical cancer lead to less blood loss, rapid 
postoperative recovery, and shorter hospital stay, 
and can achieve a similar tumor recurrence rate, 
overall survival rate and disease-free survival rate 
as open hysterectomy (OH) [11-19].
	 Obesity (defined as a body mass index [BMI] 
≥ 25 kg/m2) was once considered a contraindica-
tion for LH [20]. However, studies of laparoscopic 
colon resection for the treatment of colon cancer 
have shown that laparoscopic colon resection 
for obese patients can achieve similar short- and 
long-term outcomes as for non-obese patients, 
as long as the surgeon is proficient in the proce-
dures [21-23]. Currently, in the English literature, 
only one research study on LH has compared its 
effect on obese vs non-obese patients with cervi-
cal cancer [24]. This study had the limitation of 
a small sample size and a short follow-up time. 
Therefore, our study is a preliminary comparison 
of the short-term and long-term outcomes of LH 
treatment on obese and non-obese patients with 
cervical cancer.

Methods

	 A total of 243 cases of patients with cervical can-
cer were treated with LH in our hospital between April 
2009 and January 2016. Based on their BMI at the time 
of surgery, patients were divided into an obese group 
and a non-obese group. Indications for LH surgery were 
as follows: (1) patients’ clinical stages were IA2 to IIA2, 
according to the clinical stage standard of the Interna-
tional Federation of Gynecology and Obstetrics (FIGO) 
2009 [25-27]; (2) pathological types included squamous 
cell carcinoma, adenocarcinoma, or adenosquamous 
carcinoma; (3) first-time treatment; (4) absence of neo-
adjuvant treatment before surgery; (5) absence of any 
previous abdominal surgery (such as appendectomy, 
cesarean section, colon resection, etc.).
	 In this study, type Ia2 patients underwent Piver 
Type-II radical hysterectomy; Ib1 to IIa2 patients un-
derwent Piver Type-III radical hysterectomy; all Ia2 
to IIa2 patients underwent pelvic lymphadenectomy. 
Type Ib1 or IIa1 patients who had tumors with diam-
eters greater than 2 cm, patients who were suspected 
of being pelvic lymph node-positive, and type Ib2 and 
IIa2 patients were additionally treated with para-aortic 
lymphadenectomy. For specific surgical details, please 
see the relevant literature [28].
	 Postoperative adjuvant therapy indications were 
as follows: patients with two or more middle-risk fac-
tors required radiotherapy; patients with one or more 
high-risk factors needed synchronous radiotherapy and 
chemotherapy [29-35].
	 When patients were discharged from the hospital, 
their registered permanent address, mobile phone, and 
home telephone number, e-mail address, and other con-

tact information were documented to facilitate follow-
ups. The patients were followed-up once every 3 months 
in the first 2 years after surgery, once every half year 
for 3-5 years after surgery, and once every year after 5 
years. Follow-ups included gynecological examination, 
cervical stump brush cytology, pelvic ultrasound, uri-
nary tract ultrasound, and thoracic imaging, and if nec-
essary, PET-CT examination. If there were symptoms 
or signs suggesting tumor recurrence, patients were 
investigated and treated at the hospital, immediately 
[36,37]. In this study, the follow-up rate was 100%. The 
last follow-up was in December 2016. 
	 This retrospective study complied with the tenets 
of the Declaration of Helsinki and was approved by the 
local ethics committees. The need for informed consent 
from all patients was waived because the study was  
retrospective.

Statistics

	 Variables were presented as mean and standard 
deviations for variables following normal distribution 
and were analyzed by t test. For variables following 
non-normal distribution, data were expressed as me-
dian and range and were compared by Wilcoxon test. 
Differences of semiquantitative results were analyzed 
by Mann–Whitney U test. Differences of qualitative re-
sults were analyzed by chi-square test or Fisher exact 
test. Survival rates were analyzed using the Kaplan-
Meier method and differences between two groups 
were analyzed with the log-rank test. Univariate anal-
yses were performed to identify prognostic variables 
related to overall survival and disease-free survival. 
Univariate variables with probability values less than 
0.10 were selected for inclusion in the multivariate Cox 
proportional hazard regression model. Adjusted hazard 
ratios (HR) along with the corresponding 95% confi-
dence intervals (CI) were calculated. All statistical tests 
were two-sided, with the threshold of significance set 
at p<0.05 level. SPSS 14.0 for Microsoft ® Windows® 
version (SPSS Inc., Chicago, IL, USA) was used for all 
statistical analyses.

Results 

	 In this study, 64 (26.3%) patients were classi-
fied as obese and 179 (73.7%) as non-obese. There 
were no statistically significant differences in 
age, clinical stage, pathological type, pathological 
grade, and ASA score between the two groups (Ta-
ble 1). The proportion of patients with type-2 dia-
betes mellitus (p=0.006), hypertension (p=0.021), 
and hyperlipidemia (p=0.008) in the obese group 
was higher than that in the non-obese group.
	 The short-term outcomes of the two groups of 
patients are shown in Table 2. Table 2 shows that, 
compared with the non-obese patients, the obese 
patients had longer operative time (p=0.039), 
more intraoperative blood loss (p=0.025), and a 
higher rate of conversion (p=0.025). In the non-
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Data
Non-obese group 

(n=179)
n (%)

Obese group
(n= 64)
n (%)

p value

Age, years, median (range) 57 (39-72) 51 (38-70) 0.258

BMI (kg/m2), median (range) 21 (18-24) 27 (25-30) 0.000

FIGO stage 0.298

IA2 17 (9.5) 9 (14.0)

IB1 87 (48.6) 31 (48.4)

IB2 25 (14.0) 10 (15.6)

IIA1 30 (16.8) 9 (14.0)

IIA2 20 (11.2) 5 (7.8)

Tumor histology 0.792

Squamous 131(73.2) 47 (73.4)

Adenocarcinoma 39 (21.8) 15 (23.4)

Adenosquamous 9 (5.0) 2 (3.1)

Tumor grade 0.334

G1 27 (15.1) 11 (17.2)

G2 86 (48.0) 34 (53.1)

G3 66 (36.9) 19 (29.7)

ASA score 0.364

I 159 (88.8) 54 (84.3)

II 17 (9.5) 9 (14.1)

III 3 (1.7) 1 (1.6)

Medical comorbidities

Type-2 diabetes mellitus 2 (1.1) 6 (9.4) 0.006

Hypertension 2 (1.1) 5 (7.8) 0.021

Hyperlipidemia 8 (4.5) 10 (15.6) 0.008

Liver cirrhosis 4 (2.2) 1 (1.6) 1.000

Ischemic heart disease 4 (2.2) 1 (4.6) 1.000
FIGO: International Federation of Gynecology and Obstetrics 

Table 1. The baseline data in the non-obese and obese patients undergoing laparoscopic hysterectomy

Outcomes
Non-obese group 

(n=179)
n (%)

Obese group
(n= 64)
n (%)

p value

Surgical time, min, median (range) 210 (170-300) 230 (200-340) 0.039

Intraoperative blood loss, ml, median (range) 210 (150-390) 250 (180-450) 0.025

Conversion to open surgery 1 (0.56) 4 (6.3) 0.025

Return of bowel movement, days (range) 2 (1-4) 2 (1-6) 0.098

Postoperative stay, days (range) 9 (7-23) 10 (7-24) 0.092

Intraoperative complications 1.000

Ureter injury 2 (1.1) 1 (1.6)

Postoperative 30-day complication 16 (8.9) 7 (10.9) 0.639

Bladder dysfunction 4 (2.2) 2 (3.1)

Wound dehiscence 2 (1.1) 2 (3.1)

Ileus 4 (2.2) 1 (1.6)

Urinary stricture 3 (1.7) 1 (1.6)

Acute renal failure 3 (1.7) 1 (1.6)

Postoperative 30-day death 0 (0.0) 0 (0.0) -

Postoperative adjuvant therapy 0.710

None 85 (47.5) 31 (48.4)

Postoperative chemotherapy 35 (19.6) 14 (21.9)

Postoperative radiation therapy 23 (12.8) 10 (15.6)

Postoperative concurrent chemoradiation therapy 36 (20.1) 9 (14.1)

Table 2. The short-term outcomes in the non-obese and obese patients undergoing laparoscopic hysterectomy
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obese group, there was only 1 patient who was 
converted to open hysterectomy (OH) due to hem-
orrhage, while in the obese group 4 patients were 
converted to OH, with 1 case due to hemorrhage, 
and 3 cases because of limited visibility due to 
obesity, which made the procedures of LH difficult 
to carry out. There was no statistically significant 
difference between the two groups in intraopera-
tive and postoperative 30-day complications. The 
pathology data for the two groups of patients were 
similar (Table 3).
	 The median follow-up times for the obese 
group and the non-obese group were 41 and 45 
months, respectively (p=0.587). In the follow-up 
period, there were 10 and 19 cases of tumor recur-
rence in the obese and non-obese groups, respec-

tively. Seven and 15 patients died in the obese and 
non-obese group, respectively. The cause of death 
was tumor recurrence. No patient died of other 
causes (such as ischemic stroke, acute coronary 
syndrome, and heart failure). The 5-year overall 
survival rates were 84% and 88% in the obese and 
non-obese groups, respectively (p=0.581; Figure 1). 
Multivariate analysis showed that the FIGO stage, 
stromal invasion and lymph node metastasis were 
independent prognostic factors (Table 4).
	 The 5-year disease-free survival rates in the 
obese and non-obese groups were 78% and 83%, 
respectively (p=0.258; Figure 2). Multivariate anal-
ysis showed that the FIGO stage, tumor size, and 
lymph node metastasis were independent prog-
nostic factors (Table 5).

Outcomes
Non-obese group 

(n=179)
n (%)

Obese group
(n= 64)
n (%)

p value

Tumor size (cm) 0.787
≤4 134 (79.4) 49 (76.6)
>4 45 (25.1) 15 (23.4)

Stromal invasion   0.450
≤1/2 105 (58.7) 41 (64.1)
>1/2 74 (41.3) 23 (35.9)

Lymphovascular space invasion 0.082
No 135 (75.4) 41 (64.1)
Yes 44 (24.6) 23 (35.9)

Parametrial invasion 0.183
No 148 (82.7) 48 (75.0)
Yes 31 (13.7) 16 (15.0)

Lymph node metastasis 0.484
No 147 (82.1) 50 (78.1)
Yes 32 (17.9) 14 (21.9)

Resection margin 1.000
Negative 179 (100.0) 64 (100.0)
Positive 0 (0.0) 0 (0.0)

Table 3. The pathological outcomes in the non-obese and obese patients undergoing laparoscopic hysterectomy

Figure 1. Comparison of overall survival rates after lapa-
roscopic hysterectomy for cervical cancer between obese 
and non-obese patients.

Figure 2. Comparison of disease-free survival rates after 
laparoscopic hysterectomy for cervical cancer between 
obese and non-obese patients.
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Regression variables
Adjusted hazard 

ratio
95%CI p value

FIGO stage
I 1.00
II 2.48 2.01-4.25 0.018

Stromal invasion
≤1/2 1.00
>1/2 1.36 1.15-2.20 0.036

Lymph node metastasis
No 1.00
Yes 1.96 1.48-3.66 0.023

FIGO: International Federation of Gynecology and Obstetrics

Table 4. Multivariate analysis of overall survival 

Regression variables
Adjusted hazard 

ratio
95%CI p value

FIGO stage
I 1.00
II 1.74 1.25-2.15 0.034

Tumor size (cm)
≤4 1.00
>4 1.60 1.20-1.97 0.041

Lymph node metastasis
No 1.00
Yes 2.18 1.87-2.90 0.030

FIGO: International Federation of Gynecology and Obstetrics

Table 5. Multivariate analysis of disease-free survival

Discussion 

	 In clinical and epidemiological investigations, 
the most useful measure of obesity is BMI. Stud-
ies done in Western countries often use the BMI 
thresholds set by the World Health Organization 
(WHO), which define BMI in the 25.0~29.9 kg/m2 
range as overweight, and that ≥ 30 kg/m2 as obese 
[38,39]. However, studies have suggested that the 
BMI of Asian populations is relatively lower than 
that of Western populations [40,41]. An Asian pop-
ulation of the same BMI has more fat content than 
Western population. Risks of related diseases are 
higher in Asian adults with BMI greater than 25 
kg/m2. Expert advisory group on obesity at WHO 
defines obesity as BMI ≥ 25 kg/m2 for the Asian 
population, based on the physical characteristics 
of the population in this region and the traits of 
obesity-related diseases in this population. There-
fore, this study uses 25 kg/m2 as the threshold for 
obesity.
	 This study has shown that obesity can in-
crease the difficulty of implementing LH treat-
ment for cervical cancer, specifically a longer op-
erative time, more intraoperative blood loss, and 
higher rate of conversion; this is similar to reports 
of previous studies [18,19]. However, obesity does 
not have an effect on the incidence of complica-
tions, pathological results, tumor recurrence rate, 

long-term survival rate, and disease-free survival 
rate, etc. Due to the fact that obesity can increase 
the difficulty of LH, previous studies with large 
sample sizes usually did not include obese pa-
tients [12-18], to ensure the smooth progress of 
the study. The present study is a large-scale study 
on LH for cervical cancer in obese patients.
	 In this study, postoperative hospital stay was 
similar for obese and non-obese patients. How-
ever, the postoperative hospital stay was longer 
compared to data reported by centers in Western 
Europe and North America [13-17]. This is due to 
the difference in the medical insurance systems. 
In China, due to a greater allowance of reimburse-
ment of medical expenses for hospitalized patients, 
patients are often willing to be discharged only 
when they no longer feel apparent discomfort. In 
contrast, in Western Europe, and North America, 
doctors can discharge patients after assessing that 
he or she does not have any postoperative compli-
cations [13-17].
	 Large-scale studies have shown that LH of 
early-stage cervical cancer offers a 5-year survival 
rate of 84-96%, a 5-year disease-free survival rate 
of 79-89%, and the long-term outcomes of LH for 
early-stage cervical cancer are similar to tradi-
tional abdominal hysterectomy [12-18]. This study 
showed that the long-term outcome of obese and 
non-obese patients are similar; specifically there 
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were no statistically significant differences in 
tumor recurrence rate, 5-year survival rate, and 
5-year disease-free survival rate. This shows that, 
as long as the technical difficulties of perform-
ing LH treatment on obese patients with cervical 
cancer can be overcome, LH  of cervical cancer in 
obese and non-obese patients can achieve similar 
long-term outcomes [12-18].
	 Currently, BMI is the most commonly used 
standard for assessing the degree of obesity [38]. 
However, studies have shown that, due to indi-
vidual differences, BMI does not fully reflect the 
abdominal fat volume [38,39]. Recently, some au-
thors have proposed that, compared with BMI, two 
other indicators - subcutaneous fat and visceral fat 
- can better reflect the degree of abdominal obes-
ity [42-44]. However, measurement of these two 
indicators requires the use of the FatScan software 
[42-44], which our institution does not currently 
possess; therefore, these two indicators were not 
used in this study. Whether these two indicators 
can replace BMI in reflecting the degree of obesity 
still remains a question to be answered by multi-
center, large-scale studies. In addition, FatScan 
software requires specially-trained technical per-
sonnel, and is not as convenient for use as BMI 
[42-44].
	 This study was limited by its retrospective 

design, which might cause selection biases; the 
patients that are considered for such laparoscop-
ic surgery may depend on the surgeon’s percep-
tion of the likelihood of successful outcomes, and 
this decision may also depend on the patient’s 
BMI. Therefore, further analysis in a prospective, 
large cohort study is needed to validate these     
results.
	 In summary, besides the longer operative 
time, increased intraoperative blood loss, and a 
higher rate of conversion, LH for the treatment of 
cervical cancer in obese patients achieves simi-
lar outcomes, as it does in non-obese patients, in 
terms of the incidence of complications, the se-
verity of complications, postoperative pathologi-
cal results, tumor recurrence rate, overall survival 
rate, and disease-free survival rate. Therefore, LH 
can be used in the treatment of cervical cancer in 
obese patients.
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