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Objective: To investigate the impact of surgical resection extent on the postoperative
complications and the prognosis in patients with stage II endometrial cancer.
Methods: A total of 54 patients were retrospectively reviewed, 35 patients underwent subradical
hysterectomy and 19 patients received radical hysterectomy, both with simultaneous bilateral
salpingo-oophorectomy and pelvic and paraaortic lymphadenectomy.
Results: Comparing the surgical outcomes in subradical hysterectomy group vs radical
hysterectomy group, there were no significant differences in operative time, estimated blood loss,
and hospital stay. After surgery, 37.1% vs 36.8% patients received postoperative radiotherapy in
the subradical hysterectomy group vs radical hysterectomy group, without statistically significant
difference. As for postoperative complications, the early postoperative complication rate in patients
who underwent subradical hysterectomy was 14.3%, significantly lower than that in patients submitted to radical hysterectomy (14.3% vs 42.1%), with P=0.043. However, there was no significant
difference in late postoperative complication rate between the two surgical procedures. Regarding
the clinical prognosis, patients receiving the subradical hysterectomy showed similar survival
to their counterparts undergoing the radical procedures. The relapse rate was 5.71% vs 5.26%,
respectively, without significant difference. There were no deaths in both surgical groups.
Conclusion: For stage II endometrial carcinoma, subradical hysterectomy presented with less
early postoperative complications and similar survival duration and recurrence compared with
radical hysterectomy and should be advocated in clinical treatment.
Keywords: endometrial carcinoma, stage II, postoperative complication, prognosis, surgical
extent
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Endometrial carcinoma is one of the three most common gynecologic malignancies.1
While treatment is often multimodality, the primary strategy is surgery.2 Traditionally,
surgery has been performed using an abdominal approach (laparotomy); however, with
the advent of laparoscopy, in the past decade, it became feasible to carry out the procedure using a minimally invasive technique.3,4 Several studies have demonstrated that laparoscopy could result in fewer postoperative adverse events and shorter hospitalization
than laparotomy, with no significant difference in the overall survival.5,6
According to the update of International Federation of Gynecology and Obstetrics
(FIGO) staging system in 2009, endometrial carcinoma at stage II refers to tumor invasion
of cervical stroma. Surgical procedures mainly include laparoscopic hysterectomy,
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adnexectomy, and retroperitoneal lymphadenectomy. 7
However, the surgical dissection extent of hysterectomy
is still controversial. Both subradical hysterectomy and
radical hysterectomy have been widely used in clinic. Does
radical hysterectomy have better therapeutic effects than
subradical hysterectomy? Are there any significant differences in postoperative complications, such as urinary
retention, urinary tract infection, pelvic lymphocyst, deep
venous thrombosis, neuropathy, and subcutaneous hematoma, between the two surgical procedures? Which procedure
should we prefer in clinic?
Accordingly, by retrospectively reviewing patients
with stage II endometrial carcinoma who received either
subradical or radical hysterectomy, we sought to make
comparative analyses of the prognosis and the related
postoperative complications in patients to explore the optimal
surgical procedure, in the hope of providing some evidence
in avoiding excessive surgery in endometrial carcinoma
treatment.

determined the tumor invasion extent. For tumors suspicious for invasion of cervical stroma after preoperative
assessment, we classified them as stage II endometrial
carcinomas. In clinic, two surgical procedures existed, subradical hysterectomy or radical hysterectomy, with simultaneous bilateral adnexectomy and pelvic and paraaortic
lymph nodes dissection. All surgeries were performed by
surgeons who were experienced and proficient in advanced
laparoscopic gynecologic procedures. The total operative
time was recorded as the time from the first skin incision to
the last port site skin closure. The estimated blood loss and
postoperative hospital stay were also recorded. Postoperative complications were divided into early (less than postoperative 8 weeks) and late (beyond postoperative 8 weeks)
events.8 Adjuvant radiotherapy was given in the presence
of high-risk factor for recurrence, such as invasion of deep
muscularis, poor differentiation, and lymph vascular space
involvement.

Methods

All the patients had regular follow-up, and the period was
considered from the day of surgery to July 31, 2015. A routine
medical check-up, including symptoms inquiry (vaginal
bleeding, pelvic or lumbar ache, cough, shortness of breath,
ascites, edema of lower extremities, etc), an abdominal and
gynecological examination, tumor markers, and ultrasound
of the pelvis and abdomen, was performed at each follow-up
visit. The follow-up plan in our hospital was as follows: every
3 months for the first 2 years, every 6 months for the third to
fifth years, and once per year thereafter.

Our research was approved by the Ethics Committee of
Binzhou Medical University Hospital, and written informed
consent from each patient was obtained before treatment.

Patient information
Between July 2009 and December 2014, 54 patients with
stage II endometrial carcinoma received surgical treatment
in the Department of Obstetrics and Gynecology at Binzhou
Medical University Hospital. Data pertaining to patient
demographics, diagnosis, operative outcomes, postoperative complications, clinical prognosis, and follow-up were
collected from the medical records and the clinical database
for retrospective review.

Inclusion criteria
The inclusion criteria were as follows:
1. Patients who were diagnosed with endometrial carcinoma
by pathological examination after fractional diagnosis
and curettage.
2. Patients who did not receive radiotherapy, chemotherapy,
or hormone therapy before the surgery.
3. Patients whose follow-up was reliable.

Surgery and adjuvant therapy
All the patients were diagnosed by pathological review after
fractional diagnosis and curettage. Comprehensively considering patient age, medical complications, and magnetic
resonance imaging (MRI) examination, we preliminarily
782

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

Follow-up

Statistical analysis
Statistical analysis was performed by SPSS software.
Fisher’s exact test was used to analyze the categorical data.
Kaplan–Meier analysis was used to compare the overall
survival. A P-value ,0.05 was considered to be statistically
significant.

Results
Clinicopathological characteristics of
patients
During the 6 years of our study, 216 patients were
suspicious of cervical stroma invasion by MRI examination and 54 patients were confirmed as stage II endometrial
carcinoma after surgical–pathological staging. There
were 35 and 19 patients who underwent subradical
hysterectomy and radical hysterectomy, respectively, with
a median age of 55 years (range 37–72 years) and 53 years
(range 40–66 years). The ratio of endometrioid carcinoma
OncoTargets and Therapy 2016:9
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Table 1 Clinicopathological characteristics of patients
Clinicopathological features

Subradical hysterectomy

Radical hysterectomy

Number
Age, years: median (range)
Endometrioid carcinoma
Surgical–pathological stage
Tumor grade
Well differentiated
Moderately differentiated
Poorly differentiated
Muscularis invasion
Superficial muscularis
Deep muscularis
Intravascular tumor emboli
Positive
Negative

35
55 (37–72)
82.8% (29/35)
Stage II (100%)

19
53 (40–66)
84.2% (16/19)
Stage II (100%)

18 (51.4%)
13 (37.1%)
4 (11.4%)

10 (52.6%)
6 (31.5%)
3 (15.7%)

27 (77.1%)
8 (22.9%)

15 (78.9%)
4 (21.1%)

3 (6.5%)
32 (91.4%)

2 (10.5%)
17 (89.5%)

Note: Data presented as number of patients (%) unless stated otherwise.

was 82.8% (29/35) vs 84.2% (16/19), respectively. Regarding
postoperative pathological examination, 11.4% vs 15.7%
patients were poorly differentiated, 22.9% vs 21.1% patients
had deep muscularis invasion, and 91.4% vs 89.5% patients
were found to have intravascular tumor emboli in the subradical hysterectomy group vs radical hysterectomy group,
respectively. No significant differences were observed in
age, histological type, and high-risk factors (tumor grade,
muscularis invasion, and intravascular tumor emboli) for
recurrence after statistical analyses (Table 1).

Surgical outcomes and postoperative
radiotherapy
No significant differences were observed in operative time
(174 minutes vs 185 minutes), estimated blood loss (625 mL
vs 660 mL), and hospital stay (12 days vs 13 days) in the
subradical hysterectomy group vs radical hysterectomy
group. Postoperative radiotherapy was given in the presence
of high-risk factors for recurrence, such as poor differentiation, invasion of deep muscularis, and positive intravascular
tumor emboli. Our data revealed that 37.1% vs 36.8% patients
received postoperative radiotherapy in the subradical hysterectomy group vs radical hysterectomy group, respectively,
without statistically significant difference (Table 2).

Table 2 Surgical outcomes according to the procedures
Variables

Subradical surgery
(n=35)

Radical surgery
(n=19)

Operative time (minutes)
Estimated blood loss (mL)
Hospital stay (days)
Postoperative radiotherapy*

174
625
12
13

185
660
13
7

Note: *Data presented as number of patients.
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Postoperative complications
The early complications occurring before postoperative
8 weeks included urinary retention (n=3), urinary tract
infection (n=2), pelvic lymphocyst (n=3), deep venous
thrombosis (n=1), subcutaneous hematoma (n=1), hemovac
site dehiscence (n=1), and neuropathy (n=2). The frequencies
of late postoperative events were similar to those in the early
postoperative period, including pelvic lymphocyst (n=9), leg
weakness (n=2), and vaginal dryness (n=2) (Table 3).
The overall early complication rate was 24.1%, with
14.3% vs 42.1% for the subradical procedures vs radical
procedures, respectively, showing significant difference
between the two groups with P=0.043. The overall late
complication rate was 24.1%, with 20.0% vs 31.5% for the
subradical procedures vs radical procedures, respectively.
However, there was no statistically significant difference
between the two surgical procedures.

Clinical outcomes
Comparing the survival duration, the patients receiving the
radical hysterectomy showed similar survival to their counterparts who received the subradical procedures, without
significant difference (Figure 1 and Table 4).
Among the 54 patients, three patients relapsed, two
patients in the subradical procedure group and one patient in
the radical procedure group. The relapse sites in the subradical procedure group included pelvic cavity, inguinal lymph
node, and liver. The relapse sites in the radical procedure
group were pelvic cavity, omentum majus, and lung. The
relapse rate was 5.71% vs 5.26% for the subradical procedure
vs the radical procedure, respectively. Statistical analysis
showed no significant difference between the two groups.
There were no deaths in both surgical groups.
submit your manuscript | www.dovepress.com
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Table 3 Early and late postoperative complications
Variables

Total number

Subradical
hysterectomy (n=35)

Radical
hysterectomy (n=19)

P-value

Early postoperative complications
Urinary retention
Urinary tract infection
Pelvic lymphocyst
Deep venous thrombosis
Subcutaneous hematoma
Hemovac site dehiscence
Neuropathy
Late postoperative complications
Pelvic lymphocyst
Leg weakness
Vaginal dryness

13 (24.1%)
3
2
3
1
1
1
2
13 (24.1%)
9
2
2

5 (14.3%)
1
1
1
0
0
1
1
7 (20.0%)
5
1
1

8 (42.1%)
2
1
2
1
1
0
1
6 (31.5%)
4
1
1

0.043

Discussion
Surgery is the preferred treatment modality for endometrial
carcinoma. As the prevalence of overweight and obesity
continues to rise, an increased incidence of endometrial
cancer is expected to be seen. In addition, overweight
and obese women are also at risk for increased medical comorbidities, including diabetes and cardiovascular
diseases.9 Therefore, there has been more and more interest
in identifying surgical techniques that may allow for adequate
surgical treatment for patients while minimizing surgical
morbidity and mortality.
In the past decade, increasingly, gynecologic oncologists
were offering laparoscopy in treating patients with endometrial cancers. Choosing surgical procedure was dependent
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Figure 1 Clinical outcome of patients receiving different surgical procedures.
Note: No significant differences were observed in overall survival between the two
surgical groups.
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on patient’s general condition, tumor invasion extent, and
tumor malignancy. For stage II endometrial carcinomas, the
extent of surgical dissection had not reached an agreement.
There were two types of surgeries: subradical hysterectomy
or radical hysterectomy, with simultaneous bilateral salpingooophorectomy and pelvic and paraaortic lymphadenectomy.
So far, there has been no consensus on which procedure
should be adopted.
In our study, we first compared the surgical outcomes
according to the procedures and found no significant differences in operative time, estimated blood loss, and hospital
stay between subradical and radical procedures.
Then we focused on the postoperative complications
related to specific procedures. The early complications were
defined as those occurring during the first postoperative
8 weeks. Most of the complications were found in the urinary
system and the pelvic lymph system, and the fewer ones were
observed in the lymphatic system, the nervous system, and
the incision site, similar to two previous studies.10,11 The late
complications referred to those occurring 8 weeks after surgical treatment, mainly being the extension or sequelae of the
early complications, such as sustained pelvic lymphocyst, leg
weakness due to injury of genitofemoral nerve, and vaginal
dryness and coital bleeding due to removal of ovaries.
The rate of early postoperative complications in patients
who underwent subradical surgical procedure was significantly lower than that in patients who underwent radical
surgery, whereas no significant difference was observed
Table 4 Clinical outcome of patients after surgery
Variables

Subradical
Radical
hysterectomy (n=35) hysterectomy (n=19)

Overall survival rate 100% (35/35)
Relapse rate
5.71% (2/35)

100% (19/19)
5.26% (1/19)
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in the rate of late postoperative complications. The results
suggested that subradical hysterectomy produced less
early postoperative complications compared with radical
hysterectomy.
In our series, three patients presented with urinary
retention and two patients with secondary urinary tract
infection. Patients who underwent radical hysterectomy
plus pelvic lymphadenectomy tend to have dysfunction
of bladder detrusor to varying degrees after surgery due
to injury of pelvic blood supply and autonomic nerves,
which eventually led to postoperative urine retention and
secondary urinary tract infection.12–14 Sparing nerves and
reducing intraoperative hemorrhage 15,16 and indwelling
urinary catheter for 7–14 days and bladder training are
very important in helping patients to restore the bladder
voiding function.17
In our study, a total of nine patients (16.7%) were found
to have pelvic lymphocyst after surgery. Lymphocele, defined
as a collection of lymphatic fluid in the retroperitoneal space,
is a complication that occurs following lymphadenectomy
due to gynecological or urological malignancy and is believed
to result from operative disruption and inadequate ligation of
lymphatic trunks.18 Lymphocyst was first reported in 1955 by
Mori describing the occurrence of 68 lymphoceles following radical hysterectomy and lymphadenectomy for cervical
cancer.19 The majority of lymphocysts are asymptomatic and
are often an incidental finding during postoperative or routine
follow-up without clinical impact, with a reported incidence
ranging from 1% to 58%.20 A symptomatic lymphocyst is a
rare event occurring in only 5.8% of patients, which may
compress adjacent structures consequently causing pain,
hydronephrosis, urinary urgency, or thrombosis.21 Secondary
infection is the most serious complication, and studies have
found that the infection incidence rate is ,1%.22 In our series,
one of the nine patients (11.1%) had lymphocyst infection
presenting with fever and abdominal pain and underwent
puncture and drainage under the supervision of ultrasound
for four times. Antibiotics are useful in the treatment of
infected lymphocysts, particularly in cases where surgical
drainage is insufficient because of cysts with septae or high
viscosity fluid.23
Deep vein thrombosis (DVT) and subsequent pulmonary
embolism represent potentially lethal perioperative complications associated with major pelvic or abdominal surgeries.24
DVT is known to occur in the postoperative period or during the course of postoperative therapy in 9.8%–57.1% of
patients with endometrial cancer.25 In our study, one patient
receiving radical hysterectomy complained of ache in the

OncoTargets and Therapy 2016:9

Different surgical procedures in treating stage II endometrial carcinoma

left leg 3 days after surgery and found DVT after ultrasound
examination. This might be attributed to extended operation
time, long time of venous flow retardation, injury of venous
walls, and abnormal coagulation function.26 Fortunately,
pulmonary embolism did not occur after therapeutic anticoagulation treatment. Starting activity after surgery as early as
possible and prophylactic antithrombotic medication could
effectively reduce the risk of DVT.
Neuropathy is not a rare postoperative complication after
lymphadenectomy, and the most common injured nerve is the
genitofemoral nerve. Patients often complain of numbness
of lower limb after surgery. Usually, the numbness of lower
limb would disappear after a period of recovery exercise.
However, in our study, two patients with injury of obturator
nerve or genitofemoral nerve presented with leg weakness
after the early 8 weeks. They restored ∼80% of their original
level of muscle strength.
For premenopausal patients, removal of bilateral ovaries
had an effect on the secretion of sex hormones. Patients had
menopausal symptoms, such as hot flash, night sweating,
descent of sexuality, emotional fluctuation, etc. In our study,
13 patients did not yet experience menopause and two of
them complained of vaginal dryness. However, hormone
replacement therapy is not recommended since estradiol may
increase the risk of relapse.
Furthermore, comparing the effects of surgical intervention on the prognosis of patients, we analyzed the overall
survival as well as the relapse and death of patients who have
received either subradical procedures or radical procedures.
Our results showed that there were no significant differences
in overall survival and relapse rate between the two surgical
groups. Our data suggested that surgical dissection extent
did not affect the clinical prognosis of patients with stage II
endometrial carcinoma.

Conclusion
In conclusion, for stage II endometrial carcinoma, subradical hysterectomy presented with less early postoperative
complications and similar survival duration and recurrence
compared with radical hysterectomy and should be advocated
in clinical treatment.
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