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Background: Radical hysterectomy is recommended for endometrial adenocarcinoma patients with suspected gross cervical
involvement. However, the efficacy of operative procedure has not been confirmed.

Methods: The patients with endometrial adenocarcinoma who had suspected gross cervical involvement and underwent
hysterectomy between 1995 and 2009 at seven institutions were retrospectively analysed (Gynecologic Oncology Trial and
Investigation Consortium of North Kanto: GOTIC-005). Primary endpoint was overall survival, and secondary endpoints were
progression-free survival and adverse effects.

Results: A total of 300 patients who underwent primary surgery were identified: 74 cases with radical hysterectomy (RH), 112
patients with modified radical hysterectomy (mRH), and 114 cases with simple hysterectomy (SH). Median age was 47 years, and
median duration of follow-up was 47 months. There were no significant differences of age, performance status, body mass index,
stage distribution, and adjuvant therapy among three groups. Multi-regression analysis revealed that age, grade, peritoneal
cytology status, and lymph node involvement were identified as prognostic factors for OS; however, type of hysterectomy was not
selected as independent prognostic factor for local recurrence-free survival, PFS, and OS. Additionally, patients treated with RH
had longer operative time, higher rates of blood transfusion and severe urinary tract dysfunction.

Conclusion: Type of hysterectomy was not identified as a prognostic factor in endometrial cancer patients with suspected gross
cervical involvement. Perioperative and late adverse events were more frequent in patients treated with RH. The present study
could not find any survival benefit from RH for endometrial cancer patients with suspected gross cervical involvement. Surgical
treatment in these patients should be further evaluated in prospective clinical studies.
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Endometrial cancer is the most frequently occurring gynaecologic
cancer in the United States and Europe (Evans et al, 2011; Siegel
et al, 2012). The most common histology is endometrioid-type and
the majority of the tumours are confined to the uterine corpus. The
1988 International Federation of Gynecology and Obstetrics
(FIGO) staging defined stage II disease as pathological involvement
of the uterine cervix. At the time, stage II disease was subclassified
as glandular involvement alone (IIA) or stromal invasion (IIB).
Estimated 5-year overall survival (OS) rate of surgical stage II
disease was B85% (Cornelison et al, 1999; Ayhan et al, 2004; Cohn
et al, 2007). However, there have been several factors affecting the
prognosis of stage II patients, such as cervical stromal invasion,
lymph-vascular invasion, and high grade histology.

Recently, the presence of glandular involvement only was not
included in stage II disease (Creasman, 2009), as the prognosis of
stage IIA patients was not relatively worse. Radical hysterectomy
was recommended for patients with suspected gross cervical
involvement (Nagase et al, 2010; NCCN Guidelines, 2013).
However, it is still undetermined which type of hysterectomy
should be undertaken for the patients with stage II endometrial
cancers. The objective of the present study was to evaluate the
efficacy of operative procedure for endometrial cancers within the
largest series of the cases using multivariate analyses.

MATERIALS AND METHODS

Patients and tumours. Institutional review board approval was
obtained at seven academic institutions belonging to Gynecologic
Oncology Trial and Investigation Consortium of North Kanto
(GOTIC): National defense medical college, the University of
Tsukuba, the Jichi medical University, Saitama cancer centre,
Saitama Shakaihoken hospital, the Gunma University, Saitama
medical University International Medical centre.

Medical charts of the patients who met the criteria as shown
below were retrospectively analysed: (a) endometrial cancer
patients that were treated during the period of 1995–2009,
(b) patients that had suspected pathological cervical involvement
by MR images or cervical biopsy, (c) extra-uterine disease was not
detected by preoperative CT or MRI images. Only patients who
received primary surgical therapy were included. Clinical data
abstracted included type of surgery, complication related with
surgery, adjuvant therapy, and follow-up data including recurrent
site and patient status at the last visit.

Pathologic data such as FIGO stage, histologic type, tumour
grade, depth of myometrial invasion, cervical stromal invasion,
lymph-vascular invasion, and retroperitoneal lymph node involve-
ment were also analysed. A formal review of the pathologic
material was performed by at least one pathologist in each
institution. Confirmation of cervical invasion and staging was
made by the review of these pathologic reports. Patients with
carcinosarcoma, or endometrial stromal sarcoma were not
included in the present analysis.

Procedures of hysterectomy. All surgeries were performed or
supervised by board-certified gynaecologic oncologists. Type of
hysterectomy was based on the definition made by Japan Society of
Gynecologic Oncology (JSGO) as shown below (Nagase et al,
2010).

Simple hysterectomy (SH): uterine support structures and
vaginal canals are severed near the uterine attachment site. This
is an extrafascial technique that removes some vaginal wall so that
there is no residual cervical area.

Modified radical hysterectomy (mRH): The anterior layer of the
vesicouterine ligament is separated and resected. The ureters are
avoided and displaced laterally, and the uterus is resected by
dividing as much as possible the anterior support and vaginal wall

from the cervix. However, the posterior layer of the vesiocouterine
ligament is not separated or severed. An extra 1.5–2 cm of vaginal
wall can therefore be removed. Another characteristic of this
technique is that more of the cardinal ligament is resected than in a
SH. Extended total hysterectomy is used synonymously with mRH.

Radical hysterectomy (RH): the paravesical space and pararectal
space are extended, and each of the anterior, middle, and podterio
uterine supports is separated and severed. Portions of the vaginal
wall and pelvic connective tissue are widely excised, and a regional
pelvic node dissection is performed. That is, the cardinal ligament
is severed near the pelvic wall, and the anterior layer of the
vesicouterine ligament is separated and severed. The ureters are
detached and displaced laterally, and the posterior layer is
separated and severed. The rectovaginal ligament and ligament
in the rectal space are severed. The paravaginal connective tissue
and a portion of the vaginal wall (at least 3 cm) are then excised.

Grading of adverse events was judged by Common Terminology
Criteria for Adverse Events (CTCAE) v4.0.

Statistical methods. Progression-free survival (PFS) was mea-
sured from the date of primary surgery to the date of subsequent
radiologic relapse, progression, or to the date of last contact for
disease-free patients. Overall survival was defined as the period
from the date of primary surgery to death or the date of last
contact. Local recurrence-free time was the duration between the
date of surgery and the development of local recurrence including
vaginal cuf, paravaginal tissues, and pelvic lymph nodes, or to the
date of last contact for local recurrence-free patients.

Kaplan–Meier method was used for calculation of patient
survival distribution. The significance of the survival distribution
in each group was tested by the log-rank test. The w2 test and
Student’s t-test for unpaired data were used for statistical analysis.
Cox proportional hazards model was used for multivariate analysis
of the survival. A P-value of o0.05 was considered statistically
significant. The Stat View software ver.5.0 (SAS Institution Inc.,
Cary, NC, USA) was used to analyse the data.

RESULTS

A total of 300 patients were identified: 74 cases with RH, 112
patients with mRH, and 114 cases with SH. Characteristics of the
patients were summarised in Table 1. Median age was 47 years, and
median duration of follow-up was 47 months. There were no
significant differences of age, performance status, body mass index,
and stage distribution among three groups. In the patients who
underwent RH, more cases were suspected to have cervical stromal
involvement, and underwent lymphadenectomy. As a postopera-
tive therapy, chemotherapy was administered in 46 cases (62%) of
RH, 50 cases (45%) of mRH, and 58 patients (51%) of SH group,
indicating that there was no significant difference of the rate. Also,
there were no significant differences among rates that received
adjuvant radiation: 14 cases (19%) of RH, 12 cases (11%) of mRH,
and 17 cases (15%) of SH groups (Table 1).

Pathologic findings of the patients were shown in Table 2. There
were no significant differences of histological subtype, degree of
cervical involvement, and peritoneal implantation beyond pelvis
among three groups. Additionally, pathological parametrial inva-
sion was observed in 10.8% in RH, 4.4% in mRH, and 5.3% in SH;
however, there was no significant difference among three groups.
Significantly, more cases in patients that underwent RH had
myometrial invasion more than one half of the thickness.
Additionally, the involvement of lymph node was more frequently
observed in the patients with RH (Po0.01).

Local recurrence-free survival curves showed there were no
significant differences among three groups, not only in all
cases but also in patients with cervical stromal involvement
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(Figure 1A and B). Five-year local recurrence-free survival rates
were 88.0% in RH, 89.6% in mRH, and 87.9% in SH group,
respectively. Also, there was no significant difference in the
patients that had pathological cervical stromal involvement among
three groups.

There were no significant differences of PFS and OS among
three operative procedures (Figure 2A and B). Five-year OS rates
were 83.6% in RH, 85.6% in mRH, and 84% in SH group. Five-year
progression-free survival rates were 71.6% in RH, 77.7% in mRH,
and 66.4% in SH group, respectively. Moreover, OS and PFS curves
of the patients with pathological stromal involvement without
extra-uterine spread, which are currently categorised as FIGO stage
II disease, were shown in Figure 3A and B. There were also no
significant survival differences according to operative procedures.
Distribution of operative procedure, estimated 5-year OS rate, and
duration of follow-up in each institution was shown in
Supplementary Table 1.

Multi-regression analysis revealed that age, grade, peritoneal
cytology status, and lymph node involvement were identified as
prognostic factors for OS (Table 3); however, type of hysterec-
tomy was not selected as independent prognostic factor for local
recurrence-free survival, PFS, and OS (Table 3 and Supplementary
Table 2).

Adverse effects according to surgical procedures were shown in
Table 4. Median operative time was significantly longer in RH and
mRH group compared with SH group. Amount of blood loss and
rate of blood transfusion were higher in RH group. In late adverse

effects, urinary retention of grade X2 was more frequently
observed in RH group.

DISCUSSION

For patients with suspected or gross cervical involvement, cervical
biopsy or MR images were recommended for preoperative
diagnosis (Manfredi et al, 2004; Akin et al, 2007). It is sometimes
difficult to distinguish primary cervical cancer from endometrial
cancer with cervical involvement. Therefore, the recommendation
was that RH should be considered for the cases with stage II
endometrial cancers (NCCN Guidelines, 2013). The hypothesis is
that RH could remove parametrial metastasis in the patients with
cervical involvement, because the incidence of parametrial invasion
occurred in 14% of the cases with cervical involvement (Lee et al,
2010). The present study indicated that pathological parametrial
invasion was not an independent prognostic factor for not only OS,
but also local recurrence-free survival. Actually, some reports
implied that RH improved prognosis of endometrial cancers with
cervical involvement (Mariani et al, 2001; Sartori et al, 2001);
however, these results were not based on multivariate analysis.
Additionally, other clinicopathologic factors, such as histological
grade, degree of cervical involvement, lymph node metastasis, and
myometrial invasion, affected the prognosis more strongly.
Recently, a report including 1577 cases of stage II endometrial

Table 1. Characteristics of the endometrial carcinoma patients with
suspected gross cervical involvement

RH mRH SH

Variables (n¼74) (n¼112) (n¼114) P-value

Age (years) 0.21

o55 39 47 46
X55 35 65 68

ECOG Performance
status

0.056

0 68 104 97
1,2,3 4 8 17

DM 0.94

Yes 10 17 16
No 64 95 98

BMI 0.071

o25 55 72 66
X25 19 40 48

Preoperative evaluation
for cervical involvement

o0.001

Glandular 19 64 54
Stromal 55 48 60

Lymphadenectomy o0.001

None 0 3 43
PN 25 49 32
PNþ PAN 49 60 39

Postoperative therapy 0.17

None 14 40 39
Chemotherapy(C) 46 50 58
Radiation (R) 11 10 13
R followed by C 3 2 4

Abbreviations: BMI¼body mass index; ECOG¼Eastern Cooperative Oncology Group;
mRH¼modified radical hysterectomy; PAN¼paraaortic lymphadenectomy; PN¼pelvic
lymphadenectomy; RH¼ radical hysterectomy; SH¼ simple hysterectomy.

Table 2. Pathologic findings of the patients

RH mRH SH

Variables (n¼74) (n¼112) (n¼114) P-value

Histology 0.76

E, G1/2 58 90 84
E,G3 6 7 12
Others 10 15 18

Pathological cervical
involvement

0.26

None 12 27 28
Glandular 13 29 25
Stromal 49 56 61

Parametrial invasion 0.18

Negative 66 107 108
Positive 8 5 6

Myometrial invasion of
corpus

0.04

o1/2 28 63 59
X1/2 46 49 55

Lymph node involvement o0.01

Negative 49 91 51
Positive 25 18 20
Not available 0 3 43

Peritoneal cytology 0.08

Negative 56 95 83
Positive 18 17 31

Peritoneal implantation
beyond pelvis

0.21

Negative 74 108 109
Positive 0 4 5

Abbreviations: E¼ endometrioid adenocarcinoma: G1/2¼grade 1 and 2; G3¼grade 3;
mRH¼modified radical hysterectomy; PAN¼paraaortic lymphadenectomy; PN¼pelvic
lymphadenectomy; RH¼ radical hysterectomy; SH¼ simple hysterectomy.
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cancers revealed that RH had no effect on survival (Wright et al,
2009); however, the conclusions were not based on multivariate
analyses. The present study had the largest number of stage II cases
of endometrial cancers that enabled multivariate analyses and
revealed that procedures of hysterectomy were not prognostic
factors for local recurrence-free survival, PFS, and OS.

Additionally, RH needed significantly longer operative time, and
produced more amount of blood loss, increasing the rate of blood
transfusion. Although there were no significant differences of acute
side effects such as thrombosis and ileus, postoperative urinary
dysfunction of grade X2 occurred more frequently in patients with

RH. Special caution is needed to avoid urinary dysfunction,
because it continued long, and severely decreased the level of
quality of life.

Adjuvant radiotherapy for early-stage endometrial cancer has
been mainly limited to radiation therapy (NCCN Guidelines,
2013). Pelvic radiotherapy is the backbone of adjuvant therapy for
stage II endometrial cancers: vaginal brachytherapy and/or pelvic
radiation for grade 1, pelvic radiotherapyþ vaginal brachytherapy
for grade 2, and pelvic radiotherapyþ vaginal brachytherapy±
chemotherapy for grade 3 tumours, respectively. The use of
adjuvant chemotherapy in combination with radiotherapy was
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Figure 1. (A) Local recurrence-free curves of all patients according to the type of hysterectomy. There was no significant difference among three
groups. Five-year survival rates were 88.0% in RH, 89.6% in mRH, and 87.9% in SH group, respectively. There was no significant difference among
three groups. (B) Local recurrence-free curves of the patients that had pathological cervical stromal involvement according to the type of
hysterectomy. There was no significant difference in OS among three groups. Five-year survival rates were 86.4% in RH, 87.9% in mRH, and 86.5%
in SH group, respectively. There was no significant difference among three groups.
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Figure 2. (A) Overall survival curves of all cases according to the type of hysterectomy. Five-year overall survival rates were 83.6% in RH, 85.6% in
mRH, and 84% in SH group, respectively. There was no significant difference in OS among three groups. (B) PFS curves of all patients according to
the type of hysterectomy. Five-year PFS rates were 71.6% in RH, 77.7% in mRH, and 66.4% in SH group, respectively. There was no significant
difference in PFS among three groups.
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Figure 3. (A) Overall survival curves of the patients who had pathological cervical stromal involvement only (current FIGO stage II diseases)
according to the type of hysterectomy. Five-year OS rates were 89.5% in RH, 86.0% in mRH, and 92.4% in SH group, respectively. There was no
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respectively. There was no significant difference in PFS among three groups.
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recommended for grade 3 tumours from the results of two
randomized trials (Hogberg et al, 2010); however, the addition of
chemotherapy was related with only improved PFS, and there was
no effect on OS. In contrast, the effect of systematic chemotherapy

as adjuvant therapy has been evaluated for the patients with
intermediate–high risk endometrial cancers. The Japanese Gyne-
cologic Oncology Group compared pelvic radiotherapy and
chemotherapy with cyclophosphamide, doxorubicin, and cisplatin
in patients with stage IC–IIIC endometrial cancer, and suggested a
survival advantage of chemotherapy in the women from the high-
to-intermediate risk group (stage IC, 470 years of age, grade 3,
stage II, or positive cytology with 450% myometrial invasion)
(Susumu et al, 2008). Moreover, The Gynecologic Oncology Group
study 122 revealed that chemotherapy with doxorubicin plus
cisplatin was associated with superior PFS in patients with stage
III–IV endometrial cancer along with a minimal residual tumour,
compared with radiation therapy (Randall et al, 2006). These
results have had a significant impact on clinical practice in the
Japanese gynaecologic oncology community, and adjuvant chemo-
therapy was often used for the endometrial cancer patients with
high-to-intermediate risk group including stage II disease. The
present study included a higher abundance of patients treated with
adjuvant chemotherapy, which might be reflecting completely
different preference of Japanese physicians. However, the survival
data of these series were not inferior to the previous reports that
investigated stage II patients (Mariani et al, 2001; Sartori et al,
2001). Chemotherapy could be potentially a candidate for adjuvant
therapy for endometrial cancers with intermediate–high risk.
In the present study, there were no significant differences of

Table 3. Multiple regression analysis for overall survival in the
endometrial carcinoma patients with suspected gross cervical
involvement

Variables
Hazard
ratio

95% confidence
interval P-value

Age (years) 0.02

o54 1
455 2.41 1.15; 5.07

Performance status 0.52

0 1
1,2,3 1.35 0.54; 3.36

Histology 0.02

E, G1/2 1
E, G3þothers 2.25 1.14; 4.42

Pathological invasion of
cervix

0.92

None 1
Glandular 1.15 0.52; 2.56
Stromal 1.18 0.54; 2.58

Parametrial invasion 0.87

Negative 1
Positive 1.11 0.32; 3.98

Myometrial invasion of
corpus

0.32

p1/2 1
41/2 1.50 0.68; 3.32

Lymph node metastasis o0.01

No 1
Yes 3.32 1.03; 10.63
Not available 3.24 0.99; 10.64

Ascites/malignant
washing

o0.01

Negative 1
Positive 3.34 1.63; 6.80

Dissemination beyond
pelvis

0.09

Negative 1
Positive 2.88 0.85; 9.71

Lymph-vascular invasion 0.39

Negative 1
Positive 0.73 0.35; 1.50

Type of hysterectomy 0.39

SH 1
mRH 1.76 0.76; 4.07
RH 1.56 0.67; 3.62

Postoperative treatment 0.63

None 1
Chemotherapy (C) 0.92 0.35; 2.39
Radiotherapy (R) 0.97 0.29; 3.26
R followed by C 0.35 0.06; 1.90

Abbreviations: E¼endometrioid adenocarcinoma: G1/2¼grade 1 and 2; G3¼grade 3;
RH¼ radical hysterectomy; mRH¼modified radical hysterectomy; SH¼ simple
hysterectomy.

Table 4. Adverse effects according to surgical procedures

Variables
RH
(n¼74)

mRH
(n¼112)

SH
(n¼114) P-value

Perioperative adverse effects

Operative time (minutes) 0.058a

o0.01b

Median 292 282 184
Range 174–677 187–475 81–288

Blood loss (g) o0.01a

Median 1162 855 355 o0.01b

Range 320–6000 120–4060 30–3140

Blood transfusion o0.01

Yes 43 47 18
No 31 65 96

Deep vein thrombosis, or
pulmonary embolism
(grade X2)

0.25

Yes 2 2 0
No 72 110 114

Ileus (grade X2) 0.87

Yes 2 3 2
No 72 109 112

Late adverse effects c

Lymphedema (grade X2) 0.18

Yes 9 7 6
No 65 105 108

Urinary retention (grade X2) o0.01

Yes 11 1 0
No 63 111 114

Abbreviations: mRH¼modified radical hysterectomy; RH¼ radical hysterectomy;
SH¼ simple hysterectomy.
aRH vs mRH.
bmRH vs SH.
cJudged by Common Terminology Criteria for Adverse Events v4.0.
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adjuvant therapy on survival. Of note, radiotherapy followed by
chemotherapy produced lowest hazard ratio in local recurrence-
free survival (HR¼ 0.28) and OS (HR¼ 0.35), although it did not
reach statistical significance. Further analyses are needed to
elucidate to select adjuvant therapy for the disease.

The limitation of the present study included a retrospective
investigation and multi-institutional analysis. Also, the results
obtained by the present study could potentially have a bias such as
selection bias, and further prospective investigation is needed to
confirm the impact of operative procedures. Nevertheless, the
survival improvement was not observed by RH for endometrial
cancer patients with suspected cervical involvement by multivariate
analyses. The necessity of RH in these patients should be evaluated
in further clinical studies.
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