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disease-free interval from initial surgery of 689 days. One vaginal stump recurrence (0.5%)
in stage I/I and six cases of locoregional recurrence (vaginal stump: 1, pelvic cavity: 2,
external lymph node: 1, pelvic cavity + vaginal stump: 1, pelvic cavity + abdominal cavity: 1,
9.4%) in stage III/IV were recognized (Table. 1). There were four cases of distant recurrence
(1.8%) in stage I/ IL The incidence of local recurrence in stage I/II was extremely lower
more than expected. The response rate to chemotherapy or radiotherapy for recurrent
diseases was 60.0 (9/15) % (Table. 2). Six cases of locoregional recurrence and nine cases of
distant recurrence were treated by radiotherapy and chemotherapy, respectively. Disease
control rate (complete response: CR/particular response: PR/stable disease: SD) showed
86.7% (13/15). The response rate to chemotherapy or radiotherapy for recurrence disease
was comparatively good. The incidence of recurrence by histological examination was 2.3%
(3/129) in grade I, 8.9% (9/101) in grade I, 7.4% (2/27) in grade III, 12.5% (2/16) in
adenosqamous carcinoma, 37.5% (3/8) in serous adenocarcinoma and 33.3% (1/3) in clear
cell adenocarcinoma (Table 3). The incidence of recurrence was more lower in endometrioid
adenocarcinoma grade I than in endometrioid grade 2/3, and there was a high incidence of
recurrence in the histological subtypes, adenosquamous carcinoma, serous adenocarcinoma,
and clear cell adenocarcinoma. Recurrence risk factors by univariate analysis were
menopause (p=0.0099), histology (p=0.005), FIGO stage (p<0.0001), myometrial invasion
(p<0.0001), adnexal metastasis (p=0.0009), lymphvascular space invasion (p<0.0006), tumor
diameter (p=0.0076), peritoneal cytology (p=0.039), and RLN metastasis (p=0.0009) (Table 4).
Cervical involvement (p=0.3092) was not recognized as a recurrence risk factor. A
multivariate analysis showed that menopause (p=0.029) and FIGO stage (p=0.0369) were the
most significant predictors of recurrence (Table 5). The careful follow-up is always required
in endometrial carcinoma with the independent risk factors including menopause and FIGO
stage III/TV.

Histological type No. of Patients Incidence

Endometrial adenocarcinomas

Gradel 129 (53)
GradeII 101 (89.9)
Grade Il 27 (7%4)
Adenosquamous carcinomas 16 (122_ 5)
Serous adenocarcinoma 8 (33 5)
Clean cell adenocarcinoma 3 (3;3)

Table 3. Incidences of recurrence by histological examination
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No. of Patients

Total (N) Recurrence (%) p-value
Menopause
Premenopause 87 1(1.5) 0.0099
Postmenopause 197 19 (9.6)
Histology
Gl 129 3(23) 0.005
G2, 3 and others 155 17 (10.9)
Cervical involvement
Negative 247 16 (6.5) 0.3092
Positive 37 4 (10.8)
FIGO stage
I/0 220 5(2.3). <0.0001
my/ v 64 15 (23.4)
Myometrial invation
<1/2 201 5(2.5) <0.0001
>1/2 83 15 (18.1)
Adenexal metastasis
Negative 265 14 (5.3) 0.0009
Positive 19 6 (31.6)
Lymph vascular space invasion
Negative 166 424 <0.0006
Positive 118 16 (13.6)
Tumor diameter
<4cm 171 6 (3.5 0.0076
>4cm 113 14 (12.4)
Peritoneal cytology
Negative 251 13 (5.2) 0.039
Positive 33 7(212)
RLN metastasis
Negative 258 14 (5.4) 0.0009
Positive 26 6 (31.6)

RLN: Retroperitoneal lymph node

Table 4. Recurrence risk factors by univariate analysis in endometrial carcinoma
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p-value Odd ratio 95%CI

Menopause

Premenopause/ Postmenopause 0.029 9.553 1.295-72.449
Histology

G1/G2, 3 and others 0.0663 3.253 . 0.923-11.460
FIGO stage

LIO/00, IV 0.0369 4.017 1.088-14.830
Myometrial invasion

£1/2/ >1/2 0.2452 1.945 0.633-5.974
Lymph vascular space invasion

Negative / Positive 0.2128 2.079 0.657-6.576
Tumor diameter

< 4cm/ >4cm 0.1629 2.025 0.751-5.458
RLN metastasis

Negative / Positive 0.1773 2.245 0.671-7.265

CI: Confidence interval, RLN: Retroperitoneal lymph node.

Table 5. Recurrence risk factors by multivariate analysis in endometrial carcinoma

5. Conclusion

In modified radical hysterectomy, the uterus should be extirpated with the cardinal
ligament allowing an extra 1.5-2.0 cm margin of the vaginal wall. The key point of the
technique is formation of a ureteral tunnel during the dissection of the anterior layer of the
vesicouterine ligament, while lightly pulling the ureter with tweezers, Cooper scissors and
ureteral retractors. Modified radical hysterectomy has a broad range of applications, being
positioned in between total hysterectomy and radical hysterectomy. This surgical technique
has the advantage that postoperative urinary disturbances and other complications are
minimized if the surgical candidates are selected appropriately. This surgical procedure
could contribute to reduce locoregional recurrence, especially vaginal stump in stage I/IL It
is suggested that management of endometrial carcinoma with risk factors by appropriate
surgery and adjuvant chemotherapy is very important for preventing both locoregional and
distant recurrence. Thus, further application of this technique is expected.

6. Acknowledgments

This study was supported by a grant from the Japanese Organization of the Ministry of
Health, Labor and Welfare (2010).

7. References

Announcements FIGO stages - 1988 revision (1989). Gynecol Oncol. Vol.35, Issue 1, (Oct
1989), pp125-127.

www.intechopen.com

— 560 —



The Role of Modified Radical Hysterectomy in Endometrial Carcinoma : 73

Bidus, MA. & Elkas JC. (2007). Cervical and Vaginal Cancer, In: Berek & Novak's
Gynecology, LS. Berek (Ed), pp.1403-1456, ISBN: 978-0781768054, Philadelphia,
USA

Blake, P. Swart, AM. & Orton, J. et al. (2008). Adjuvant external beam radiotherapy in the
treatment of endometrial cancer (MRC ASTEC and NCIC CTG EN.5 randomised
trials): pooled trial results, systematic review, and meta-analysis. Lancet, pp. 137-46,
ISSN 0140-6736

Burke, TW. Munkarah, A & Kavanagh, J]. et al. (1993). Treatment of advanced or recurrent
endometrial carcinoma with single-agent carboplatin. Gynecol Oncol. Vol. 51, (Dec
1993), pp.397-400, ISSN: 0090-8258

~Creutzberg, CL.; van Putten, WL. & Koper, PC. et al. (2000). Surgery and Postoperative
Radiotherapy Versus Surgery Alone for Patients with Stage-1 Endometrial
Carcinoma: Multicentre Randomised Trial. Lancet, Vol. 355, (April 2000), pp.1404-
1411, ISSN 2078- 6891

Gadducdi, A.; Romanini, A. & Cosio, S. et al. (1999). Combination of cisplatin, epirubicin,
and cyclophosphamide (PEC regimen) in advanced or recurrent endometrial
cancer: a retrospective clinical study. Anticancer Res, Vol. 19, (May 1999), pp.2253-
2256, ISSN:0250-7005

Hiura, M.; Nogawa, T. & Matsumoto T. et al. (2010).Long-term Survival in Patients with
Para-aortic Lymph Node Metastasis with Systematic Retroperitoneal
Lymphadenectomy Followed by Adjuvant Chemotherapy in Endometrial
Carcinoma. International Journal of Gynecological Cancer, Vol. 20, Issue 6, (August
2010), pp. 1000-1005, ISSN 1048-891X

Hiura, M.; Nogawa, T. (2011). Modified Radical Hystractomy in Endometrial carcinoma, In:
Obstetric and Gynecologic Surgery NOW No.6. L. Konishi (Ed), 34-45, ISBN:978-4-7583-
1205-9 C3347, Tokyo, Japan.

Jones I, HW (2008). Cervical Cancer Precursor and Their Management, In: Te Linde's
Operative Gynecology, 1S. J.A. Rock & H.W. Jones II(Eds), 1208-1290, ISBN: 978-
0781772341, Philadelphia, USA

Keys, HM.; Roberts, JA.& Brunetto VL. et al. (2004).A phase III trial of surgery with or
without adjunctive external pelvic radiation therapy in intermediate risk
endometrial adenocarcinoma: a Gynecologic Oncology Group study. Gynecologic
Oncology, Vol. 92, Issue 3, (March 2004), pp.744-751, ISSN 0090-8258

Lissoni, A, Zaneta, G & Losa, G. et al. (1996). Phase II study of paclitaxel as salvage
treatment in advanced endometrial cancer. Ann Oncol. Vol. 7, Issue 8, (Oct 1996),
pp.861-863, ISSN: 0923-7534

National Cancer Institute. Phase III randomized study of doxorubicin, cisplatin, paclitaxel,
and fligrastim (G-CSF) versus carboplatin snd paclitaxel in patients with stage Il or
VI or recurrent endometrial cancer..
http:/ /www.cancer.gov/ clinicaltrials/search/ view?cdrid=305940&version=Healt
hProfessional

National Comprehensive Cancer Network® (2011). NCCN Clinical Practice Guideline
Oncology ™ Uterine Neoplasms V.I. Available from
http:/ /www.ncen.org/ professionals/ physician_gls/f _guidelines.asp

www.intechopen.com

— 561 —



74 Hysterectomy

Nout, RA.; Smit, VT. & Putter, H. et al. (2010). Vaginal Brachytherapy versus Pelvic External
Beam Radiotherapy for Patients with Endometrial Cancer of High-intermediate
Risk (PORTEC-2): An Open-label, Nor-inferiority, Randomised Trial. Lancet,
Vol.375, Issue 9717, (March 2010), pp. 816-823, ISSN 0140-6736

Randall, ME,; Filiaci, VL. & Muss, H. et al. (2006). Randomized phase III trial of whole-
abdominal irradiation versus doxorubicin and cisplatin chemotherapy in advanced
endometrial carcinoma: a Gynecologic Oncology Group Study. J Clin Oncol, Vol. 24,
(Jan 2006), pp.36-44, ISSN:0732-183X

Randall, ME.; Michael, H. Long ITI, H. & Tedjanati, S. (2009). Uterine Cervix, In: Principles
and Practice of Gynecologic Oncology, R.R.Barakat,, M. Markman & M.E. Randall
(Eds), 623-681, ISBN: 978-0781778459, Philadelphia, USA

www.intechopen.com

— 562 —



Hysterectomy
HYSTERECTOMY Edited by Dr. Ayman Al-Hendy

Ed2int Uy Ayirued AbKandy 2 Mohaeynd Saley

ISBN 978-953-51-0434-6

Hard cover, 426 pages

Publisher InTech

Published online 20, April, 2012
Published in print edition April, 2012

This book is intended for the general and family practitioners, as well as for gynecologists, specialists in
gynecological surgery, general surgeons, urologists and all other surgical specialists that perform procedures
in or around the female pelvis, in addition to intensives and all other specialities and health care professionals
who care for women before, during or after hysterectomy. The aim of this book is to review the recent
achievements of the research community regarding the field of gynecologic surgery and hysterectomy as well
as highlight future directions and where this field is heading. While no single volume can adequately cover the
diversity of issues and facets in relation to such a common and important procedure such as hysterectomy,
this book will attempt to address the pivotal topics especially in regards to safety, risk management as well as
pre- and post-operative care.

How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:

Masamichi Hiura and Takayoshi Nogawa (2012). The Rele of Modified Radical Hysterectomy in Endometrial
Carcinoma, Hysterectomy, Dr. Ayman Al-Hendy (Ed.), ISBN: 978-953-51-0434-6, InTech, Available from:
http:/fwww.intechopen.com/books/hysterectomy/the-role-of-modified-radical-hysterectomy-in-endometrial-
carcinoma

INTECH

open science | open minds

InTech Europe InTech China .

University Campus STeP Ri Unit 405, Office Block, Hotel Equatorial Shanghai

Slavka Krautzeka 83/A No.65, Yan An Road {(West), Shanghai, 200040, China

51000 Rijeka, Croatia PE EBTHIERTERESS HEEFRHA RIS HA#405287T
Phone: +385 (51) 770 447 Phone: +86-21-62489820

Fax: +385 (51) 686 166 Fax: +86-21-62489821

www.intechopen.com

— 563 —



Gynecologic Oncology 127 (2012) 338-344

Contents lists available at SciVerse ScienceDirect

Gynecologic Oncology

jodrnal homepage: www.elsevier.com/locate/ygyno

(Clinicopathological prognostic factors and the role of cytoreduction in surgical stage
IVb endometrial cancer: A retrospective multi-institutional analysis of 248 patients
in Japan

Takako Eto **, Toshiaki Saito 2, Takahiro Kasamatsu °, Toru Nakanishi ¢, Harushige Yokota ¢, Toyomi Satoh ®,
Takayoshi Nogawa f Hiroyuki Yoshikawa €, Toshiharu Kamura &, Ikuo Konishi "

2 Gynecology Service, National Kyushu Cancer Center, 3-1-1 Notame, Minami-ku, Fukuoka 811-1395, Japan

b Department of Gynecology, National Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokya 104-0045, Japan

¢ Department of Gynecology, Aichi Cancer Center Hospital, 1-1 Kanokoden, Chikusa Nagoya, Aichi, 464-8681, Japan

d Department of Gynecology, Saitama Cancer Center Hospital, 818 Komuro Ina, Kita-Adachi, Saitama, 362-0806, Japan

¢ Department of Obstetrics and Gynecology, University of Tsukuba, 1-1-1 Tennoudai, Tsukuba, Ibaraki 305-8575, Japan

! Gynecology Service, National Hospital Organization Shikoku Cancer Center, 160 Koh, Minami Umemoto-machi, Matsuyama, Ehime 791-0280, Japan

& Department of Obstetrics and Gynecology, Kurume University School of Medicine, 67 Asahi machi, Kurume, 830-0011, Japan

h Department of Gynecology and Obstetrics, Kyoto University Graduate School of Medicine, 54 Shogoin Kawahara-cho, Sakyo-ku, Kyoto 606-8507, Japan

HIGHLIGHTS

» A total of 248 patients with surgical stage IVb endometrial cancer were reviewed.
» Low grade endometrioid type was a good prognostic factor in this group.
» Cytoreduction and chemotherapy may improve survival even in metastatic disease.

ARTICLE INFO ABSTRACT

Objective. To evaluate clinicopathological prognostic factors and the impact of cytoreduction in patients
with surgical stage IVb endometrial cancer (EMCA).

Methods. The records of 248 patients with stage IVb EMCA who underwent primary surgery including
hysterectomy at multiple institutions from 1996 to 2005 were retrospectively analyzed. Data regarding dis-
ease distribution, surgical procedures, adjuvant therapy, and survival times were collected. Univariate and
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were pelvis (65%), ovaries (58%), omentum (58%), retroperitoneal lymph nodes (52%), and upper abdominal
peritoneum (44%). In 93 patients with extra-abdominal metastases, the most common site was the lung
(n=49). Complete resection of extra-abdominal metastases was achieved in only 13 patients. Complete resec-
tion of intra-abdominal metastases was achieved in 101 patients, 52 had <1 cm residual disease, and 95 had
>1 cm residual disease; the median OS times in these groups were 48, 23, and 14 months, respectively
(p<0.0001). Multivariate analysis showed that performance status, histology/grade, adjuvant treatment, and
intra-abdominal residual disease were independent prognostic factors. Intra-abdominal residual disease was
an independent prognostic factor in patients with and without extra-abdominal metastases.
Conclusions. Cytoreductive surgery and adjuvant therapy may improve survival in stage IVb EMCA, particu-
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Introduction

Endometrial cancer (EMCA) is commonly diagnosed at an early
stage and has a favorable prognosis [1,2]. The treatment of early-stage

* Corresponding author. Fax: +81 92 551 4585.
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EMCA is well established, but the most effective treatment strategies
for stage IVb EMCA remain unclear. Stage IVb disease is rare, and the
prognosis remains very poor. According to the International Federation
of Gynecology and Obstetrics (FIGO) Annual Report, approximately
3% of EMCA patients are classified as stage IV [3]. The 5-year survival
rate of surgical stage IVb patients is reportedly 20.1%, and the 4-year
survival rate of clinical stage IVb patients is 7.7%. There are no data to
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aid therapeutic decision-making in these patients, and there is no con-
sensus regarding the most effective treatment strategies.

The population of patients with stage IVb EMCA is heterogeneous,
as this stage includes patients with upper intra=abdominal dissemina-
tion and extra-abdominal metastases. Patients with stage IVb EMCA
can therefore be divided into subgroups according to intra- and
extra-abdominal disease. However, few published reports have de-
scribed the specific disease distribution of surgical stage IVb EMCA
patients [4-7].

Although the treatment of advanced EMCA is developing in a similar
direction to the treatment of ovarian cancer, the role of surgery in the
treatment of stage Vb EMCA is unresolved. Recently, several investiga-
tors have retrospectively evaluated the role of surgical cytoreduction in

“patients with stage IVb disease [4,7-12]. A meta-analysis [13] demon-
strated that complete cytoreduction is associated with superior overall
survival. However, previous studies have been based on populations se-
lected for surgery, with relatively few extra-abdominal metastases. The
lung is reportedly the main site of extrapelvic tumor spread, followed
by multiple other sites [14]. The effectiveness of intra-abdominal
cytoreductive surgery in patients with extra-abdominal metastases
considered to be unresectable is unknown.

We hypothesized that clinicopathological characteristics and dis-
ease distribution are important when establishing treatment strate-
gies for this disease. We conducted a multicenter study of stage IVb
EMCA patients treated in Japan Clinical Oncology Group-related insti-
tutions. The primary objective of this study was to clarify the clinico-
pathological characteristics and disease distribution of surgical stage
IVb EMCA patients. The secondary objective was to identify prognostic
factors which affect survival and evaluate the impact of cytoreductive sur-
gery on prognosis, including surgery in patients with extra-abdominal
metastases.

Methods
Patients
We performed a retrospective review of all patients diagnosed with

clinical or surgical FIGO 1988 stage IVb EMCA from 1996 to 2005 who
- were treated in 30 Gynecologic Cancer Study Group of Japan Clinical

Oncology Group-related institutions. Patients with sarcoma were ex- *

cluded. Patients with stage [Vb EMCA who underwent primary surgery
including hysterectomy and bilateral salpingo-oophorectomy were
eligible.

A case report form was developed using data software (FileMaker-
pro Version 6/8) to obtain equivalent data from multiple institutions.
The investigation protocol, including the case report form, was ap-
proved by the Institutional Review Board of each institution.

Complete clinical data were collected by reviewing inpatient charts,
operative records, original pathology reports, and outpatient records
from each institution. The demographic data collected included: age,
Eastern Cooperative Oncology Group (ECOG) performance status (PS),
reproductive history, medical comorbidities, and body mass index
(BMI). Pathological information was collected from the pathology re-
ports of the preoperative endometrial biopsy and hysterectomy speci-
mens. The sites and sizes of metastases, surgical procedures, and sites
and maximum diameter of residual disease after surgery were collected
from radiology reports, intraoperative findings, and pathology reports.
Treatment data collected included details of postoperative adjuvant
treatment. Follow-up was continued regularly at each institution.
Follow-up information included the date and disease status at the last
follow-up, or the date and cause of death.

Stage IVb metastases were divided into intra- and extra-abdominal
disease. Metastasis to the liver surface was classified as intra-
abdominal disease, and metastasis to the liver parenchyma was classified
as extra-abdominal disease, following the classification for ovarian
cancer. Postoperative residual disease was also divided into intra- and

extra-abdominal disease. Remaining retroperitoneal lymphadenopathy
and intrapelvic disease were classified as intra-abdominal residual dis-
ease. Patient outcomes were analyzed by overall survival (OS) time. OS
was calculated from the date of surgery to the date of death or last
contact.

Statistical analysis

The Kaplan-Meier method was used to estimate OS curves, and sur-
vival was compared among groups using the log-rank test. A p value
of <0.05 was considered statistically significant. Multivariate Cox pro-
portional hazards regression analyses were used to identify indepen-
dent prognostic variables. Factors with a p value of <0.1 in univariate
analyses weré incuded in the multivariate analyses. All analyses
were performed using SPSS statistical software (11.0.1J; SPSS Inc,
Chicago, IL).

Results
Patients and characteristics

We identified a total of 426 patients with stage [Vb EMCA, of which
279 underwent primary surgery with curative intent as the initial treat-
ment. After excluding 31 patients who did not undergo hysterectomy
and cytoreductive surgery, 248 patients met the study inclusion criteria.

Detailed clinicopathological characteristics of the patients are listed
in Table 1. The median age was 59 years (range: 30-89 years), and
91% had a pretreatment ECOG PS of 0/1. Mean BMI was 23.2 kg/m?
(range: 15.1-35.8 kg/m?). Medical comorbidities included hyperten-
sion in 19% of patients and diabetes in 9%. The most common histological
subtype was endometrioid. There was a high frequency of poor histolog-
ical factors, with endometrioid grade 3 (EMG3) or non-endometrioid

Table 1
Clinicopathological characteristics (n=248).
Characteristic n (%)
Median age, years (range) 59(30-89)
ECOG performance status
0-1 226 (91)
2 17 )
3-4 4 )
Unknown 1 (<1)
Diabetes mellitus 22 (9)
Hypertension 47 (19)
Histological type :
Endometrioid 149 (61)
Serous 43 (17)
Clear cell 15 (6)
Cardinosarcoma 23 )
Other 18 %)
Grade
Endometrioid G1 36 (15)
Endometrioid G2 50 (20)
Endometrioid G3 60 (249)
Non-endometrioid 99 (40)
Unknown 3 ()
Deep myometrial invasion 170 (69)
LVSI 173 : (70)
Adjuvant therapy
CT alone 185 (75)
RT alone 1 4)
CT+RT 24 (10)
None 28 (11
Chemotherapy regimen
Taxane + platinum 115 (46)
APt a 79 (32)
Other 15 (6)

ECOG, Eastern Cooperative Oncology Group.
LVSI, lymphovascular space involvement.
CT, chemotherapy; RT, radiotherapy.

A P+ o, doxorubicin + platinum - other.
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histology, deep myometrial invasion, and positive lymphovascular space
invasion (LVSI), each found in more than 60% of patients. Only 36 pa-
tients (15%) were dassified as EMG1. The preoperative histological diag-
nosis was identical to the postoperative diagnosis in 150 patients (60%).
Only 8 of 23 patients (35%) with carcinosarcoma were correctly diag-
nosed by preoperative endometrial biopsy.

Disease distribution

Disease distribution by anatomical region is shown in Table 2.
Extra-abdominal metastases were documented in 93 patients (38%),
of whom 71 (75%) had metastasis in only one anatomical region. The
most common sites of extra-abdominal metastases were the lungs,
supraclavicular lymph nodes, liver, and mediastinal lymph nodes. The
majority of lung metastases were bilateral (36/49, 74%) and multiple
(40/49, 82%). The diameter of lung metastasis was <1 cm in 19 pa-
tients, 1-2 cm in 20 patients, >2 cm in 9 patients, and unknown in 1
patient.

Intra-abdominal metastases beyond the pelvis were documented in
191 patients. The diameter of upper intra-abdominal metastases was
>2 an in 105 patients (55%), <2 cm in 72 patients (38%), and micro-
scopic in 14 patients (7%). Intra-abdominal stage IVb disease was diag-
nosed on preoperative imaging in only 47 patients. Other intra-
abdominal metastases not categorized as stage IVb disease were also
frequently recognized (pelvic peritoneum, positive peritoneal washing
cytology, ovaries, and retroperitoneal lymph nodes).

Table 2
Disease distribution.
Site of metastases n (%)
Stage IVb disease site
Intra-abdominal alone 155 (62)
Extra-abdominal alone 57 (23)
Both 36 (15)
Extra-abdominal metastasis 93 (38)
1 region 71 (29)
2 regions 17 7)
23 regions 5 (2)
Lung 49 (20)
Liver 12 (5)
Bone 7 (3)
Brain 3 1)
Skin, umbilicus, breast ) 4 2)
Conjunctiva 1 (<1)
Malignant pleural effusion 5 2)
Supraclavicular lymph node 15 6)
Mediastinal/axillary node 12 (5)
Inguinal node 10 (4)
Intra-abdominal metastasis 191 (77)
Sites staged as IVb
Omentum 143 (58)
Macroscopic 125 (50)
Microscopic 18 (0]
Diaphragm 54 (22)
Peritoneum (upper abdomen) 109 (44)
Colon 7 3)
Small intestine 3 (1)
Mesentery 6 (2)
Appendix 7 3)
Sites staged as non-IVb
Peritoneum (pelvis) 160 . (65)
Retroperitoneal node 129 (52)
Para-aortic node 91 37)
Pelvic node 115 (46)
Peritoneal washing cytology 156 (63)
Bowel mucosa 9 4)
Bladder mucosa 2 (<1)
Ovary 144 (58)
Parametrium 28 an
Vagina 11 4)

Surgical procedures and results

All 248 patients underwent surgical staging (Table 3). In addition to
hysterectomy and bilateral salpingo-oophorectomy, cytoreductive pro-
cedures with the intent of maximum cytoreduction were performed in
most patients. Resection of the colon, ileum, spleen, or diaphragmatic
peritoneum was performed in 19 patients. After surgery, 101 patients
(41%) had complete gross intra-abdominal resection and 52 (21%)
had <1 cmresidual disease.

To remove extra-abdominal metastases, some patients underwent
resection of inguinal/supraclavicular lymph nodes, the umbilicus, or
the abdominal wall. No patients underwent resection of lung or liver
metastases. Complete resection of extra-abdominal metastases was
achieved in only 13 patients.

Postoperatively, one patient with >2 cm residual disease died of dis-
ease progression on postoperative day 26. No major life-threatening
complications occurred within 30 days after surgery.

Postoperative adjuvant therapy

Postoperative adjuvant therapy was administered to 220 patients
(89%). The majority of these (n = 185) were treated with chemotherapy
alone, A variety of chemotherapy regimens were used including pacli-
taxel, docetaxel, carboplatin, cisplatin, doxorubicin, cyclophosphamide,
ifosfamide, etoposide, CPT11, and 5-fluorouracil. The most commonly
administered regimen was taxanes 4 platinum 4 doxorubidin (n=115),
followed by doxorubicin + platinum (AP) 4 cyclophosphamide +
ifosfamide (n=79). Radiotherapy was administered to 35 patients,
including external beam radiotherapy to the whole pelvis (n=23),
para-aortic lesions (n=16), neck (n==6), bone (n=23), brain (n=2),
and vaginal brachytherapy (n=2).

Clinical and pathological risk factors for survival

The median follow-up time among the censored patients was
41 months, and the median OS was 24 months (95% confidence inter-
val [C1}, 20-29 months). The causes of death were EMCA in 157 pa-
tients, other diseases in 2, and unknown in 3. At the last follow-up, 48
patients were alive with no evidence of disease, 33 were alive with dis-
ease, and 5 were alive with unknown disease status. There were no
treatment-related deaths.

Table 3
Surgical procedures performed.
Procedure n (%)
Intra-abdominal
Hysterectomy + BSO 248 (100)
Type of hysterectomy
Simple 184 (74)
Subtotal 9 (4)
Modified-radical 49 (20)
Radical 6 2)
Omentectomy/biopsy 157 (63)
Pelvic lymphadenectomy 157 (63)
Para-aortic lymphadenectomy 82 (33)
Resection of peritoneum 90 (36)
Appendectomy 30 (12)
Resection of colon/ileum 17 [€))]
Colostomy/ileostomy 3 (1)
Splenectomy 1 (<1)
Diaphragm peritonectomy 1 (<1)
Resection of internal iliac artery 1 (<1)

Extra-abdominal
Mastectomy
Resection of umbilicus/skin
Resection of supraclavicular nodes
Resection of inguinal nodes .

BSO, bilateral salpingo-oophorectomy.
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Variable . n (%) MedianOS (months) Log-rank p°
(95% Q)
Age
<59 years 134 (54) 29 (22-36)
=60 years 114 (46) 20 (13-28) 0.0675
ECOG performance status :
0-1 226 (91) 25(20-31)
2-4 21 (8) 11(5-16) 0.0150
Stage IVb disease site
Intra-abdominal alone 155 (62) 24(19-29)
Extra-abdominal alone .57 (23) 30(0-61)
Both 36 (15) 20(9-31) 0.1283
Histological type
Endometrioid 149 (60) 31 (21-40)
Non-endometrioid 99 (40) 14(7-22) <0.0001
Histology and grade
EMG1 36 (15) 79 (not estimated)
EMG2 50 (20) 48 (28-68)
EMG3 +non-EM 159 (64) 14(8-21) <0.0001
Myometrial invasion
<172 : 59 (24) 40 (28-53)
>1/2 170 (69) 22(16-7) 0.0108
LvSI
Present 173 (70) 24(19-8)
Absent 27 (11) 58 (not estimated) 0.0037
Stage IVDb disease site
Extra-abdominal metastasis
Positive 93 (38) 24(15-4)
Negative 155 (62) 24(19-9) 03722
Intra-abdominal metastasis
Positive 191 (77) 23(19-27)
Negative 57 (23) 30(0-61) 0.0609
Site of metastasis ‘
Para-aortic lymph node
Positive 91 (37) 21(14-27)
Negative 119 (48) 31 (17-45) 0.0086
Pelvic lymph node
Positive 115 (46) 21 (14-28)
Negative 104 (42) 32(18-47) 0.0134
Omentum
Positive 143 (58) 24(20-29)
Negative 92 (37) 24(10-38) 03877
Diaphragm
Positive 54 (22) 22(16-29)
Negative 172 (69) 25 (18-32) 0.1077
Peritoneum (upper abdomen)
Positive 109 (44) 18(12-25)
Negative 131 (53) 29(24-35) 0.0070
Bone
Positive 7 (3) 6(3-9)
Negative 241 (97) 25(20-31) <0.0001
Parametrium
Positive 28 (11) 18(11-26)
Negative 202 (81) 25(20-30) 0.0338
Postoperative residual disease
None 62 (25) 48(27-69)
<1lcm 63 (25) 25(19-31)
>1cm 123 (50) 17(11-22) 0.0004
Intra-abdominal residual disease
None 101 (41) 48(30-66)
<lcm 52 (21) 23 (18-27)
>1cm 95 (38) 14(10-19) <0.0001
Extra-abdominal residual disease
None 168 (67) 26 (21-31)
<lan 24 (10) 38 (0-100)
>1cm 56 (23) 21(8-34) 0.3553
Adjuvant therapy
Yes 220 (89) 26(21-31)
No 28 (11) 6(4-9) <0.0001
Type of adjuvant therapy
CT alone 185 (75) 27(22-32)
RT alone 11 (4) 12(0-50)
CT+RT 24 (10) 26 (4-48) 0.9816
Chemotherapy regimen
Taxane + platinum 115 (46) 30(23-37)
APta 79 (32) 27(20-34)
Other 15 (6) 8(0-16) 0.0470

Univariate analyses

Univariate analyses were performed to identify relationships be-
tween OS and demographic, clinicopathological, surgical, and therapeu-
tic variables (Table 4). Of the demographic and dinicopathological
variables, PS, histology/grade, myometrial invasion, and LVSI were
significantly associated with OS. Fig. 1 shows OS curves according to PS,
histology/grade, and adjuvant therapy. Median OS was 79 months in
patients with EMG1, 48 months in EMG2, and 14 months in EMG3 +
non-EM (p<0.0001).

Metastases to para-aortic lymph nodes, pelvic lymph nodes, upper
abdominal peritoneum/mesentery, bone, and parametrial invasion
were inversely related to 0S. The median OS according to stage [Vb dis-
ease site was 30 months in patients with extra-abdominal metastases
alone (n=57) and 24 months with intra-abdominal metastases alone
(n=155). In the 155 patients with intra-abdominal metastases alone,
the median OS was 42 months (95% (I, 0-86) in patients with micro-
scopic disease, 24 months (95% (1, 16-33) with <2 cm disease, and
20 months (95% (1, 14-27) with >2 cm disease. This was not signifi-
cantly different among groups (p=0.1527).

Residual disease showed a significant association with 0S (p=
0.0004). In patients with intra-abdominal residual disease, smaller
size of residual disease was associated with longer OS. In contrast,
extra-abdominal residual disease was not related to 0S. Median OS
was 48 months in patients with no gross intra-abdominal residual dis-
ease, 23 months with <1 cm residual disease, and 14 months with
>1 am residual disease (p<0.0001) (Fig. 2A).

Further stratification according to the presence of extra-abdominal
metastases showed that patients with no gross intra-abdominal residual
disease survived significantly longer than patients with intra-abdominal
residual disease, with or without extra-abdominal metastases (Fig. 2B).

Furthermore, stratification by histology/grade showed a survival ad-
vantage in patients who underwent cytoreduction of intra-abdominal
disease. Among patients with EMG1/EMG2 type, those with no residual
intra-abdominal disease had a longer median OS than those with gross
residual intra-abdominal disease (79 vs. 36 months, p=0.0226). The
results were similar among patients with EMG3/non-EM type (24 vs.
13 months, p=0.0022).

0S was significantly longer in patients who received postoperative
adjuvant chemotherapy and/or radiotherapy than patients who did
not receive adjuvant therapy (Fig. 1C). In patients who received post-
operative chemotherapy, there was no difference in 0S between
those who received taxanes plus platinum and those who received AP
(p=0.5658).

Multivariate analysis

Cox multivariate analysis was used to simultaneously examine the
independent effects on OS of age, PS, histology/grade, myometrial inva-
sion, parametrial invasion, para-aortic lymph node metastasis, pelvic
lymph node metastasis, upper abdominal peritoneal/mesenteric metas-
tasis, adjuvant therapy, and intra-abdominal residual disease. Bone
metastasis showed a strong correlation with poor prognosis by univar-
iate analysis, but was excluded from the multivariate analysis because
there were only 7 patients in this group. The results showed that PS,
histology/grade, adjuvant therapy, and intra-abdominal residual disease
were independent prognostic factors for OS. The significance of these

Notes to Table 4:
ECOG, Eastern Cooperative Oncology Group; LVSI, lymphovascular space invasion; AP+ o,
doxorubicin+4 platinum + ifosfamide/cydophosphamide/SFU/VP16; CT, chemotherapy;
RT, radiotherapy.

2 Numbers may not add up to the total because some data are unknown.

b Ppatients with unknown status were excluded from the calculation of log-rank
p-values.
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Fig. 1. Kaplan-Meier curves for overall survival (0S). A: Median OS time according to
performance status (PS): PS 0-1(dashed line), 25 months; PS2-4 (solid line), 11 months,
B: Median OS time according to histology/grade: endometrioid (EM) grade 1 (dashed
line), 79 months; EM grade 2 (solid line), 48 months; EM grade 3 +non-EM (dotted
line), 14 months. C: Median OS time according to adjuvant therapy: yes (dashed line),
26 months; no (solid line), 6 months,

variables was as follows: PS (0-1 vs. 2-4) (hazard ratio [HR] =1.988;
95% (1, 1.108-3.569; p=0.021), histology/grade (EMG1 vs. EMG2 vs.
EMG3 +non EM) (HR = 2.245; 95% (1, 1.652-3.050; p<0.001), adjuvant
therapy (yes vs. no) (HR=3.396; 95% (1, 1.898-6.076; p<0.001), and
intra-abdominal residual disease (none vs. <1 cm vs. >1 ¢n) (HR=
1.499; 95% C1, 1.203-1.867; p<0.001).

Discussion

Our study is the largest retrospective series exploring the clinical
outcome of surgical stage IVb EMCA, including patients with extra-
abdominal metastases. Our study also investigated the clinicopatho-
logical variables of these patients.

Although surgical staging is the most basic treatment for EMCA
[1,2], intra-abdominal metastases are poorly recognized without stag-
ing laparotomy. Although several reports have documented disease
distribution in surgical stage IVb patients, the reports lacked detailed
information, or did not classify patients according to intra- or
extra-abdominal disease. Bristow et al. reported that the most com-
mon intra-abdominal metastatic sites were the pelvis, peritoneum,
omentum, and retroperitoneal nodes {7]. The distribution of meta-
static disease sites in our study was comparable with previously reported
distributions. In the present study, 77% of surgical stage [Vb patients
had upper intra-abdominal disease, and 78% had intra-pelvic spread
and/or retroperitoneal lymph node metastases. However, most
upper intra-abdominal disease was not detected by preoperative im-
aging studies. Goff et al. reported that preoperatively unrecognized
upper intra-abdominal disease occurred in 53% of surgical stage IV pa-
tients [8]. In our study, the size of intra-abdominal stage IVb disease
was <2 cm in half of the patients, which seemed to be smaller than
the disseminated disease found in cases of advanced ovarian cancer.
This may be one of the reasons why preoperative diagnosis is difficult.
Metastasis to the diaphragm was documented in 22% of patients in the
present study. This may be valuable information for gynecologic on-
cologists. The importance of thorough observation of the entire ab-
dominal cavity, including the diaphragm, is stressed.

Few reports of stage [IVh EMCA patients have discussed the relation-
ship between survival and histological factors, which is known to be
significant in stage I-11I patients [ 1,2]. This is the first study toreport a de-
tailed evaluation of histopathological factors in stage IVb EMCA. As the
unfavorable histopathological factors such as serous subtype or LVSI
have a higher propensity for extrauterine metastasis, patients with
these factors are more likely to present with advanced-stage disease.
Most patients in the present study had these factors. Univariate analyses
showed that non-endometrioid type, high-grade endometrioid type,
deep myometrial invasion, and positive LVSI were significantly associat-
ed with poor prognosis. Multivariate analysis showed that histology/
grade was an independent prognostic factor. Patients with lower-grade
endometrioid type are expected to have a longer survival time, even in
stage IVb EMCA.

The favorable impact of surgical cytoreduction on survival has been
well demonstrated in advanced ovarian cancer [15,16]. Greer and
Hamberger first suggested the beneficial effect of cytoreductive surgery
and postoperative radiotherapy in advanced EMCA [17]. Subsequently,
several reports on advanced EMCA have demonstrated improved OS
in patients who undergo optimal cytoreductive surgery, induding all
histological subtypes [4,7-9,18], endometrioid subtype [10], and serous
subtype [11,12,19]. Barlin et al. performed a meta-analysis of 14 retro-
spective cohort studies including 672 patients with advanced or
recurrent EMCA who underwent cytoreductive surgery [13]. Although
primary stage IV patients accounted for only 60% of the patients in
their analysis, complete cytoreduction to no gross residual disease:
was associated with superior OS.

Generally, distant metastases are considered to be a poor prognos-
tic factor. The association between extra-abdominal metastases and
prognosis has not previously been discussed, because studies have
included few patients in this group. In our study, the frequency of
extra-abdominal metastases was 38%, which is the highest reported
frequency compared with previous reports of surgical stage IVb
EMCA. Ayhan et al. reported that the prognosis of patients with extra-
abdominal metastases was poor [4]. Bristow et al. reported that optimal
debulking was not achieved in patients with extra-abdominal metasta-
ses [7]. Most extra-abdominal metastases are unresectable, and in our
study complete resection of extra-abdominal metastases was achieved
in 13 patients (14%). Itis unclear whether laparotomy benefits patients
with unresectable extra-abdominal ‘metastases. Recently, Ueda et al.
reported a small study which demonstrated that optimal cytoreduction
was assaciated with improved survival even in stage [IVb EMCA patients
with extra-abdominal metastases [6].
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The distribution of extra-abdominal disease in this cohort is not
identical to that of all stage IVb patients because selection bias for sur-
gery is expected. The majority of patients with extra-abdominal me-
tastases in this cohort had metastases involving only one anatomical
region, a good PS, and no symptoms. This group of patients may
therefore have had less aggressive disease or a better response to ad-
juvant chemotherapy than patients with extra-abdominal metastases
who did not undergo surgery. We were unable to definitively deter-
mine which characteristics were good prognostic factors in patients
with extra-abdominal metastases. However, extra-abdominal disease
was not associated with poor prognosis in this study. The OS was
significantly longer in patients who underwent intra-abdominal cyto-
reduction than in patients with remaining gross intra-abdominal dis-
ease, even in patients with extra-abdominal metastases. We suggest
that aggressive surgery should be undertaken to achieve complete mac-
roscopic resection of all intra-abdominal disease if the patient's general
condition is good.

The Gynecologic Oncology Group reported that systemic postopera-
tive adjuvant chemotherapy with cisplatin + doxorubicin was associat-
ed with improved survival compared with postoperative whole
abdominal irradiation [20]. Therapy with paclitaxel + doxorubicin +
cisplatin was reported to be superior to doxorubicin+ cisplatin [21].
In patients with advanced EMCA, platinum+ anthracyclines and
taxanes seem to be the most promising agents. Some prospective and
retrospective studies of combination adjuvant chemotherapy and radi-
ation for advanced or recurrent EMCA have been conducted [22-24].
However, no studies have focused on adjuvant treatment of stage IVb
EMCA.

In the present study, adjuvant therapy was associated with longer
0S. Most patients received chemotherapy alone as postoperative treat-
ment, including taxanes+ platinum or AP. There were no differences
in OS between these two treatment groups. Although it is certain that
chemotherapy is an ideal treatment for this systemic disease, we cannot
comment on treatment outcomes according to the type of postoperative
therapy due to the heterogeneity of treatment schedules in our cohort.

This study has several limitations. First, because it was a retrospec-
tive multicenter study, the quality of data may not be uniform. We
made a considerable effort to collect uniform data using a case report
form to standardize the information collected as much as possible.
Second, there were heterogeneous treatment protocols in different
institutions. In particular, there may have been a selection bias for
the type of treatment initially chosen in patients with distant metas-
tases. Third, the question of whether the improved outcome of pa-
tients who undergo optimal cytoreduction is due to the surgery or
to the biology and aggressiveness of the tumor is unresolved.

In conclusion, our retrospective study showed that PS, histology/
grade, postoperative treatment, and intra-abdominal residual disease
were independent predictors of survival in patients with stage IVb
EMCA who underwent primary cytoreductive surgery. Cytoreductive
surgery and postoperative therapy may prolong survival time in
some patients with stage IVb EMCA, particularly those with relatively
favorable prognostic factors, even in the presence of extra-abdominal
metastases.

Conflict of interest statement
The authors have no conflicts of interest.

— 569 —



344 T. Eto et al. / Gynecologic Oncology 127 (2012) 338-344

Acknowledgments

This study was supported by the National Cancer Center Research
and Development Fund (23-A-17) and the Grant-in-Aid for Cancer
Research (No. 18-06, No. 10103749) from the Ministry of Health,
Labour, and Welfare of Japan.

We thank the following participating institutions and investigators:
National Cancer Center Hospital: Noriyuki Katsumata, Maki Tanioka;
Saitama Cancer Center: Nao Kino, Yoko Hasumi; National Hospital
Organization Shikoku Cancer Center: Masamichi Hiura, Takashi
Matsumoto; Kagoshima City Hospital: Masayuki Hatae, Yoshitaka
Onishi, Takayo Kawabata; The Cancer Institute Hospital of the Japanese
Foundation of Cancer Research: Ken Takizawa, Nobuhiro Takeshima,
Kiyoshi Fujiwara; The University of Tokyo: Shunsuke Nakagawa,
Takahide Arimoto; Kyushu University: Hiroaki Kobayashi, Kaoru
Okugawa; Tohoku University: Nobuo Yaegashi, Tadao Takano; Hyogo
Cancer Center: Ryuichiro Nishimura, Satoshi Yamaguchi, Yasunori
Hashiguchi; Kurume University School of Medicine: Kimio Ushijima;
Osaka City General Hospital: Naoki Kawamura, Sadako Nishimura;
National Hospital Organization Kure Medical Center-Chugoku Cancer
Center: Tomoya Mizunoe, Kazuhiro Takehara; Niigata Cancer Center:
Shoji Kodama; Kyoto University Graduate School of Medicine: Masaki
Mandai; Sapporo Medical University: Tsuyoshi Saito, Masahiro Iwasaki;
Tottori University: Junzo Kigawa, Jun Naniwa; Osaka City University
Graduate School of Medicine: Osamu Ishiko, Yoshinari Matsumoto;
National Defense Medical College: Masashi Takano; Saga University:
Tsuyoshi Iwasaka, Yoshifumi Nakao; Juntendo University School of
Medicine: Satoru Takeda, Daiki Ogishima, Yasuhisa Terao; Osaka Prefec-
tural Hospital Organization Osaka Medical Center for Cancer and Cardio-
vascular Diseases: Shoji Kamiura, Yukinobu Ohta; The Jikei University
School of Medicine: Kazunori Ochiai, Hiroshi Tanabe; Hokkaido Univer-
sity Graduate School of Medicine: Noriaki Sakuragi, Hidemichi Watari;
Shimane University School of Medicine: Koji Miyazaki, Kentaro
Nakayama; Sakai Hospital, Kinki University School of Medicine: Kaichiro
Yamamoto, Kinki University School of Medicine: Hiroshi Hoshiai, Yoh
Watanabe; Kitasato University: Shinpei Tsunoda, Miwa Kawaguchi.

We thank Marguerite Elgin of Edanz (http://www.edanzediting.
com) and Linda Saza for editing the manuscript.

References

[1] Amant F, Moerman P, Neven P, Timmerman D, Van Limbergen E, Vergote L Endo-
metrial cancer. Lancet 2005;366(9484):491-505.

[2] Rose PG. Endometrial carcinoma. N Engl j Med 1996;335(9):640-9.

[3] Creasman WT, Odicino F, Maisonneuve P, Quinn MA, Beller U, Benedet JL, et al.
Carcinoma of the corpus uteri. FIGO 26th annual report on the results of treat-
ment in gynecological cancer. Int ] Gynaecol Obstet 2006;95(Suppl. 1):5105-43.

[4] Ayhan A, Taskiran C, Celik C, Yuce K, Kucukali T. The influence of cytoreductive
surgery on survival and morbidity in stage IVB endometrial cancer. Int ] Gynecol
Cancer 2002;12(5):448-53.

[5] Numazaki R, Miyagi E, Konnai K, Ikeda M, Yamamoto A, Onose R, et al. Analysis of
stage IVB endometrial carcinoma patients with distant metastasis: a review of
prognoses in 55 patients. Int ] Clin Oncol 2009;14(4):344-50.

[6] Ueda Y, Enomoto T, Miyatake T, Egawa-Tanaka T, Ugaki H, Yoshino K, et al. Endometrial
carcinoma with extra-abdominal metastasis: improved prognosis following cyto-
reductive surgery. Ann Surg Oncol 2010;17(4):1111-7.

[7] Bristow RE, Zerbe MJ, Rosenshein NB, Grumbine FC, Montz FJ. Stage IVB endome-
trial carcinoma: the role of cytoreductive surgery and determinants of survival.
Gynecol Oncol 2000;78(2):85-91.

[8] Goff BA, Goodman A, Muntz HG, Fuller Jr AF, Nikrui N, Rice LW, Surgical stage IV
endometrial carcinoma: a study of 47 cases. Gynecol Oncol 1994;52(2):237-40.

{9] Chi DS, Welshinger M, Venkatraman ES, Barakat RR. The role of surgical cyto-
reduction in stage IV endometrial carcdinoma. Gynecol Oncol 1997;67(1):56-60.

[10] Shih KK, Yun E, Gardner GJ, Barakat RR, Chi DS, Leitao Jr MM. Surgical cytoreduction
in stage IV endometrioid endometrial carcinoma. Gynecol Oncol 2011;122(3):
608-11.

[11] Bristow RE, Duska LR, Montz F]. The role of cytoreductive surgery in the manage-
ment of stage IV uterine papillary serous carcinoma. Gynecol Oncol 2001;81(1):
92-9.

[12] Thomas MB, Mariani A, Cliby WA, Keeney GL, Podratz KC, Dowdy SC. Role of
cytoreduction in stage Il and IV uterine papillary serous carcinoma. Gynecol Oncol
2007;107(2):190-3.

[13] Barlin JN, Puri I, Bristow RE. Cytoreductive surgery for advanced or recurrent en-
dometrial cancer: a meta-analysis. Gynecol Oncol 2010;118(1):14-8.

[14] Aalders ]G, Abeler V, Kolstad P. Stage IV endometrial carcinoma: a clinical and his-
topathological study of 83 patients. Gynecol Oncol 1984;17(1):75-84.

[15] du Bois A, Reuss A, Pujade-Lauraine E, Harter P, Ray-Coquard I, Pfisterer ].
Role of surgical outcome as prognostic factor in advanced epithelial ovarian
cancer: a combined exploratory analysis of 3 prospectively randomized phase
3 multicenter trials: by the Arbeitsgemeinschaft Gynaekologische Onkologie
Studiengruppe Ovarialkarzinom (AGO-OVAR) and the Groupe d'Investigateurs
Nationaux Pour les Etudes des Cancers de I'Ovaire {GINECO). Cancer 2009;115(6):
1234-44. '

[16] Makar AP, Baekelandt M, Trope CG, Kristensen GB. The prognostic significance of
residual disease, FIGO substage, tumor histology, and grade in patients with FIGO
stage 1l ovarian cancer. Gynecol Oncol 1995;56(2):175-80.

[17] Greer BE, Hamberger AD. Treatment of intraperitoneal metastatic adenocarcino-
ma of the endometrium by the whole-abdomen moving-strip technique and pel-
vic boost irradiation, Gynecol Oncol 1983;16(3):365-73.

[18] Lambrou NC, Gomez-Marin O, Mirhashemi R, Beach H, Salom E, Almeida-Parra Z,
et al. Optimal surgical cytoreduction in patients with stage III and stage IV endo-
metrial carcinoma: a study of morbidity and survival. Gynecol Oncol 2004;93(3):
653-8.

[19] Memarzadeh S, Holschneider CH, Bristow RE, Jones NL, Fu YS, Karlan BY, et al.
FIGO stage Il and IV uterine papillary serous carcinoma: impact of residual dis-
ease on survival. Int ] Gynecol Cancer 2002;12(5):454-8.

[20] Randall ME, Filiaci VL, Muss H, Spirtos NM, Mannel RS, Fowler ], et al. Randomized
phase Il trial of whole-abdominal irradiation versus doxorubicin and cisplatin
chemotherapy in advanced endometrial carcinoma: a Gynecologic Oncology
Group Study. ] Clin Oncol 2006;24(1):36-44.

[21] Fleming GF, Brunetto VL, Cella D, Look KY, Reid GC, Munkarah AR, et al. Phase Il
trial of doxorubicin plus cisplatin with or without paclitaxel plus filgrastim in ad-
vanced endometrial carcinoma: a Gynecologic Oncology Group Study. ] Clin Oncol
2004;22(11):2159-66.

[22] Secord AA, Havrilesky L], Bae-Jump V, Chin }, Calingaert B, Bland A, et al. The role of
multi-modality adjuvant chemotherapy and radiation in women with advanced
stage endometrial cancer. Gynecol Oncol 2007;107(2):285-91.

[23] Homesley HD, Filiaci V, Gibbons SK, Long H], Cella D, Spirtos NM, et al. A randomized

“phase Il trial in'advanced endometrial carcinoma of surgery and volume directed radi-
ation followed by cisplatin and doxorubicin with or without paclitaxel: a Gynecologic
Oncology Group study. Gynecol Oncol 2009;112(3):543-52.

[24] Hoskins PJ, Swenerton KD, Pike JA, Wong F,Lim P, Acquino-Parsons C, et al. Paclitaxel
and carboplatin, alone or with iradiation, in advanced or recurrent endometrial
cancer: a phase If study. ] Clin Oncol 2001;19(20):4048-53.

— 570 —



687

5598 - BB ORBE

Treatment of vulvar and vaginal cancer

BA%x% HiES®
Key words BEPASET- T M 8 iy =t 7 M £=—2-371
HU® I B

NERIIBAREEDS5 %, BEIEIH3%L
BIEEEOINLZERTY, BRBEBIUE
B RS 545, ¥4 human papilloma virus
(HPV) BH:D LAY 5 L EEBHE OB A
LAY S, BELLICERED, KR
EREEABREBHBRIIESLIEFVALANY
DBEVIEIIBEREND 2 L, BARO—BN 2
BTHHTEERICEU/BEEILTOLR
TWaY, AREE, Bkl dIicdel, E5, #%
RS CRHENICEERBMNTH Y, LM
- BERRE - B E SRS 2 A TLFWNIL,
FHREENAKE L, W, R, BIEFEER, 3
R - PHEREE, HEOREREE L IBHNEE,
YRERRY) VABRELR EOFWHEPHEOHE
b EE, WEOQOL EREEMEEH
Y Y EERLEREREFOBITICL Y,
FEDFMP ) Y EHRFEOL, £F RNV
YEIORER, BUBRERERLFREOHRIC
X 2BHEOEHEFITOR TS, REBENFR
REOHE - ILFRREER - RE L EO&HUBRT
EEEA R CWRER L, SRBEENCIIH
RNEBLBEBESLELRD, BENZH
ML7-BENR L OBEENEE TS 5°.

1) %7 International Federation of Gynecol-
ogy and Obstetrics (FIGO) ¥1THi5
(2008) HET |

¥ FIGO HEATER 548 (2008) e D E ML, 5

—ICHEEE?) Y HEBOERETTH S

Zt, ETICERY UHOABEKREL, V)

YREBEENEEFPEELFERTFTH LA

EOWTHEEINTWE,

. AR TIEH FIGO #EATHI 5 (2008) I2ZEow

THREEZRRS.

2) 2

SEEREIL, BELEESKESZED, RiC
Pageti, ENEGEB L UREND 5.

RLIIRT L) CHEAZBECTREREDY
A X, FREEALAF D O TR A,
FICHPV REDOBET 5 LR HHZE (vulva in-
traepithelial neoplasia: VIN) D F &% &, FE
SHER, AL CHEREL, ¥7-MRI, CT, PETZ &
DEFRRECTHREORB~OILAY, FEY ¥
NP EBERZILET L. ) U HEBILE
EHA X0 2cm B ETEL LY, 2cm T T
POHEREEN 1mm T TR Y HERIE
HDTENTHY), HERBEP3ImmEZEZ 5L
Y Y EICDEBOBRNEL 25
DERTE, REPEBZEERLCHER

Takayoshi Nogawa, Masamichi Hiura: Department of Gynecology and Clinical Research, National Hospital Organi-
zation Shikoku Cancer Center EVREEBNENA LY ¥ — BAFR - BERFIELR

0047-1852/12/¥60/H/JCOPY

— 571 —

st
=3
=
b
A



688 HAREEK703% RS54 (2012)

=1 SHEEOREmNZ

2

BERE

OB - ME
R A PR
BB SR

P KEE : 2om BT AL ER
B, BEOBE, LEAME
- FEA DR (Rl - ALPY)

QanEzra¥— 4., kB TETRBREER
@4z (Y yAHEHMBSED)

QB (FEEBE, ~vy¥rIyNnfF7Y—)

@ EFZH (RS EH X Hi5%, MRI, CI/PET-CI)
OERE Bt

® £EEE < — 7 —(SCC, CEA, CA125)

-E, BRY v AEoER, WEE | O MBRERE - RERE, kil FERRRE BRER

O I FETR  KHRE
@OERY  ERER

1. AR

K2 SHEEBEEOERER

VIN3: U—¥—ZKek/ BTtk /Bt () 4L vk
Paget 7 : FMBETE K BB IR /B4 (Fr @) R E B
A (BEE<2cm, BE=<1mm): B (5H) 5 ea

IBEI(EEE>2 cm, EE>1mm):

HNEHABIIBRH Y Vo it/

HMA R
LRSI B

+ 1) VOSHIER/RE } TR/ LR

TR R R B/ R B L S U AR B

2. BERSFRE

FRiE - BEBE, AL - ERREE « BOMRRRES/ R L R RRE

(IL m, IV#)

RS B 4 B A U B/ BRARART

AR BAR/ L FERE

BHOEIZHEZAL, VU AESBEOEELHE
T5. NECERT2EETIE, BE»rb0E
EES OB 8mm R X B BR OGRS
»Y, 2l blem P E+HICEER TR
3 5% VIN % PagetF’Ze E CERVAHEEL L
% X mapping biopsy TIEHE 2z VI EREEFH 2 thd
50

3) BEX(ER2)

a ¥

ek, SEmromEBRER T CEREEY
B LTHERE - KB >~ /3% en bloc 124]

By 2 RS R IT AR IR REE TH o 1205,

SEeEE, BEMEE % 3 AP 5E9 5 three
separate incision DB DO EPHENEL, F

FIGO #1TH15 ¥ 2008 £ IC#E U 5.

BICENR WD, I{HITERTWAS. EE,
) UAEEBOGRRTBEE SN, MENCE
BREEOLNEY, RIZFHET I LICLD,
ETHICE L TFEMAEIMEIME S L TWv 5.
YIBRDZE & 1E VIN % Paget 7z £ O LERRE
TRETEE&E 5200 C, F-BEET
RS EHEL TUKRT 5.

FEMMAICE LTI, VINIZIZY 4 XA
DICIE LT U—HF—EBUT e BTk, et
B%179. Pageti®IIBRBEEHOERY DD,
WERBEFBRMZITH 2%, HREALLILEATY I
6 U CHEME i B BB 247 9.

WRIAER, WPAERERECREL 1mm
UTFEHBEL-IABRIEARHRUEBRKEZ, £

— 572 —



Nippon Rinsho Vol 70, Suppl 4, 2012 689

¥ - WEEICIRERT AN RTRET
W, Y UNEHRBIARETH L. BEHULETR
E, IFANRHEOZWIDIZIE, BEOEIY
EERBEOREICSUT, KRR, B
F 7SRRI RAR Y VSR,

BRI BRE %2 EOFROERLZ K 5.
HOD2) YRBEBIFLET23EbhL &

SEEE - KRR Y HHIBELERY O EH
FREETS &b, BUE- KR VBB
PETHREL FREEFICRA2Z 200, B8
U Y REH OB TEROBESLETH B,
W) YNEEREOBEOHENH Y, BT
FTRZIERICIEEBLCY Y\ EEEZ21TS.
RE, IM»oER BHE~NEERTSI-IV
HIIREEEESCATRLM, *7-BREBREmON
BB, WHEOQOLEKT2EE LKL
FRETHEESER S 5

b. EF2IVU D INEOERE

W, HEEICBVTHE Y F RN VR
zREL, BBERETHII) Y ERELE
B3 AWM ETBRENIED 5N TW3Y, Van
der Zee b™iX4cm L F DAL EHE 4031 C, &
YF RN YEiEYEO 259 Bl 661(2.3 %)
P2EBICY YHBERL, SEEFRITTY
T, BHEDY ¥ EERERICHAEEREER Y
YRBEVPERIIALL, RENREFHOE
BPHICRLZEHRELTVS. BPETETE
B, MBI LIRS T o BETH Y,
BT LTHFEFE T h 5.

c. RSHBREE
NEFEOBRIFMIIERL STV,
BEFHIREIKREL, GHERHEEORH
EhbY, BREONNE REPCILMZCE
BRHRCER T 5 RAETE, U v EHERRS
2 BV AWM BRHIRESIRE LD, F-
ETHE CHREHREER I D b R LEBREHHE
BESHER I TN 5,

a) MEEMHSGREX

MBI REHEEER, URENREEREE
FREHSH8mm LT & AR +47% b Dr5EIs &
D2 FRE) UNHEBRICBTAEE
U SEREE I LR BSHREE O B AT

BEIL TV, HERBOEIRERTA
X, EHEZE > S Y AFHEENRLI L ER
IiE, WBRBEHEEEICL 5 Y EHREOF
WEREOBRLTRY YR ELZ EOBEER
FET 52 LDBEROERKETH 5.

b) EEHMEERSGEES

R b SRS, I-IVHORET
REB L UFHARPITRE Y, FIWEE
BEIEEOR/NMNC L 2T2ME, FHNEED
2R, NEAESERS I EREROHE L
EERHEMNET S, T3, TAHORPETE 716
% X8R \Z cisplatin (CDDP) & 5—fluorouracil (5-
FU) % Bt F L 7= Gynecologic Oncology Group O
Phase IIBFZECi3™, FHEEIC 48 % 2SHHERAYIC
EEHEEL, 5b70%I9FHEEN CR, BED
BAREBIL2BDATH o7z, TRUBRARRY ¥
FNEFEFICB VT H 40 Fid 38 F4% Y ¥ 1 Fi]
BRWREL 2 0™, SBIRFINLEEETH 5.

d. {LZEEE

SR DfbEREIL, EBATEICNT 2 EEY
B, #/DFMB L UHRERIC L 2&50EERE
HBICW R R L ZBEHRRE L LTl & h
Twb. fFEH%EHIZ5-FU, CDDP, mitomycin
-CIMMQO) %2 EOZHBEHEENS L, EF

paclitaxel (TXL) Bt b HE S h, SLESE @%‘fﬁ.
BEEL LTEHIFShTwAY,

E%’lﬁﬂ%ﬁ“ REBEDTINTHEARED 3% T,
RELREEAS0% LR 5D, HEREOE
B AT &9 (vaginal intraepithelial neoplasia:
VAIN) # B8EICEBL, N1 Y X7 HPV(16
B A60 % ICHH S 5Y 1Zh0MBE T
B, ENEAE YRCHRTIEERAE
B 5HY, BEIEBEENIREL, FEE
ERHENE, BICERRD O ORRBE L 05
PLETHD. BEPMIZE LR 1/3, BEH
%<, FETHO/NREIEREOR - BEIC
BATRESINPLIKEERZETS. SBEL
BRRRICIEEEE, BEOWM, ¥4 XPH#TH
WIS TR SN2 25, i BEEEREss (Bt

— 573 —




690

- RE, BEBR)ANOFRLBMERIC L 2 BEE
ELHREROQOLEZERTAULEND L. F
HIXEEREZ T - UBREEE R 2D
BB L OBRBENMIESEIGICR 5. VAINS
DEBEREREIITHRETRS LV —F—F#
was, 2%, ERZREICIENRRESRE
BRI E 2D, IHTEBEFCEBEL, 44
A 2cm T ORBICRIENTFELTEN - £

BAREEXR70% #HE4 (2012)

D RATETE B R RET & ENERS
T3ING. FLREPETHRICERS L EEEE

c RERY UREREEZMA 5. {LEREHHAD
B EE I IMERICH 525, SEER-medi-
care-linked database DA TidEAEEYEIX
RENTWEWS, BMEERRICEIT 5 CDDP B

 HOREGRACERGREECRIEDEOR

EEUNHY, SHBRIEFABRARICL 257

IEEEIER - B VSEHIEEIC X AREWIH 2 RREORREFEETH S,
Teh5s, I-RFEREBINLBAICTXL & 5bY I

CDDP D#fRi{bLEEE: 3 0 — X BRI A7
T8h, 106IFHL, BRI 2HDAL{LE
BREGHOFREZ R LAHEND 2. BE
B CIIRGHRRE B NERE L 2 5. BE
PEEORBEREIIEARSEMITERTD
5%, Y4 X2cm B EOTH, BITI-IVEH

SRR, BREE DI, TR oEREICEE
DBEVETHHH, HPVEEOBKRL ) EEE
DEMbH 5. HEICELTE, SR HHE,
HREREFEEREL, ILHPVIZF L
LAFHHEELBRETDH 5.

gllllllmlﬂ y m osesetf sl tsmindimssettenssstlnesnetiTeeenst ot st tiipesen ot foecset vt Dol ftensant et st oa sl oot et f sl s s o]

1) BH BHiEh FHICBTANBEORKAEEALZRE. HERAKE 45(7): 685-693, 199.
2) Siegel R, et al: The impact of eliminating socioeconomic and racial disparities on premature cancer
deaths. CA Cancer J Clin 61(4): 212-236, 2011.
3) Hampl M, et al: New aspects of vulvar cancer: changes in localization and age of onset. Gynecol
Oncol 109(3): 340—345, 2008.
4) Gray HJ: Advances in vulvar and vaginal cancer treatment. Gynecol Oncol 118(1): 3-5, 2010.
5) Dittmer C, et al: Diagnosis and treatment options of vulvar cancer: a review. Arch Gynecol Obstet
285: 183-193, 2012.
6) HEEEIEA  SHEREFR. ERAROZER 57: 1713-1719, 2008.
7) FARE— SR, HERSEE 62: 1092, 2010.
8) Homesley HD, et al: Prognostic factors for groin node metastasis in squamous cell carcinoma of the
vulva(a Gynecologic Oncology Group study). Gynecol Oncol 49(3): 279-283, 1993.
9) Chan JK, et al: Margin distance and other clinico—pathologic prognostic factors in vulvar carcinoma:
a multivariate analysis. Gynecol Oncol 104(3): 636-641, 2007.
10) EFFEFRITH  SAEBEKRAIE - BRs Bk FESE  SBREOFHR
S5BAMR), p140-149, * YA WY 2 —3t, 2011
11) Van der Zee AG, et al: Sentinel node dissection is safe in the treatment of early—stage vulvar
cancer. ] Clin Oncol 26(6): 884—889, 2008.
12) Faul CM, et al: Adjuvant radiation for vulvar carcinoma: improved local control. Int J Radiat Oncol
Biol Phys 38(2): 381-389, 1997.
13) Homesley HD, et al: Radiation therapy versus pelvic node resection for carcinoma of the vulva with
positive groin nodes. Obstet Gynecol 68(6): 733-740, 1986.
14) Moore DH, et al: Preoperative chemoradiation for advanced vulvar cancer: a phase II study of the
Gynecologic Oncology Group. Int J Radiat Oncol Biol Phys 42(1): 79-85, 1998.
15) Montana GS, et al: Preoperative chemo —radiation for carcinoma of the vulva with N2/N3 nodes: a
gynecologic oncology group study. Int J Radiat Oncol Biol Phys 48(4) : 1007-1013, 2000.
16) Tomao F, et al: Role of chemotherapy in the management of vulvar carcinoma. Crit Rev Oncol He-
matol 82: 25-39, 2012.
17) Daling JR, et al: A population—based study of squamous cell vaginal cancer: HPV and cofactors.

B & KRR (BA

— 574 —



Nippon Rinsho Vol 70, Suppl 4, 2012 691

Gynecol Oncol 84(2) : 263-270, 2002.

18) Benedetti Panici P: Neoadjuvant chemotherapy followed by radical surgery in patients affected by
vaginal carcinoma. Gynecol Oncol 111(2): 307—311, 2008.

19) Ghia AJ, et al: Primary vaginal cancer and chemoradiotherapy: a patterns—of—care analysis. Int]J
Gynecol Cancer 21(2): 378—-384, 2001.

20) Samant R, et al: Primary vaginal cancer treated with concurrent chemoradiation using Cis—
platinum. Int J Radiat Oncol Biol Phys 69(3): 746—750, 2007.

21) Nashiro T, et al: Concurrent chemoradiation for locally advanced squamous cell carcinoma of the
vagina: case series and literature review. Int J Clin Oncol 13(4): 335, 2008.

[[uuu[]lunl[l]lu|'llll]|m1||||xuu|[||1m|][u|mlllllunlﬂ!lmnl]lIllun|[|||unl|(ll|uu“",m|llllhn)lllllml("l!lnIIﬂ|mll[II)nu|m||m|l](||ml|ml|-lll[llllcll]llluxn!|]Illn|l||[lmu|[||lml|}|]||uu||l|mm|||?

4t
=
£
B
A

— 5756 —



1374

Published OnlineFirst January 12, 2012; DOI:10.1158/1078-0432.CCR-11-2725 .

\

Imaging, Diagnosis, Prognosis

High-Risk Ovarian Cancer Based on 126-Gene Expression
Signature Is Uniquely Characterized by Downregulation of
Antigen Presentation Pathway
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Abstract

Purpose: High-grade serous ovarian cancers are heterogeneous not only in terms of clinical outcome but

also at the molecular level. Our aim was to establish a novel risk classification system based on a gene
expression signature for predicting overall survival, leading to suggesting novel therapeutic strategies for
high-risk patients. ‘ . .

Experimental Design: In this large-scale cross-platform study of six microarray data sets consisting of
1,054 ovarian cancer patients, we developed a gene expression signature for predicting overall survival by
applying elastic net and 10-fold cross-validation to a Japanese data set A (n = 260) and evaluated the
signature in five other data sets. Subsequently, we investigated differences in the biological characteristics
between high- and low-risk ovarian cancer groups. )

Results: An elastic net analysis identified a 126-gene expression signature for predicting overall survival in
patients with ovarian cancer using the Japanese data set A (multivariate analysis, P = 4 x 1072%). We
validated its predictive ability with five other data sets using multivariate analysis (Tothill's dataset, P=1 x
1075; Bonome's data set, P = 0.0033; Dressman'’s data set, P = 0.0016; TCGA data set, P = 0.0027; Japanese
data set B, P = 0.021). Through gene ontology and pathway analyses, we identified a significant reduction in
expression of immune-response-related genes, especially on the antigen presentation pathway, in high-risk
ovarian cancer patients.

Conclusions: This risk classification based on the 126-gene expression signature is an accurate predictor
of clinical outcome in patients with advanced stage high-grade serous ovarian cancer and has the potential
to develop new therapeutic strategies for high-grade serous ovarian cancer patients. Clin Cancer Res; 18(5);

1374-85. ©2012 AACR.
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Novel Risk Classification in Ovarian Cancer

Introduction

High-grade serous ovarian cancer comprises approxi-
mately 40% of epithelial ovarian cancer cases and is the
‘most aggressive histologic type {1-4). This type of cancer
usually presents as advanced stage disease at the time of
diagnosis because there ‘are no symptoms present at the
early stage and no reliable screening test for early detection
(1-4). Patients with advanced stage high-grade serous ovar-
ian cancer generally undergo primary debulking surgery
followed by platinum-taxane chemotherapy. However,
30% to 40% of patients recur within 12 months after the
standard treatment, and the overall 5-year survival rate
remains at approximately 30% (5, 6). Clinicopathologic
characteristics, such as the International Federation of
Gynecology and Obstetrics (FIGO) stage, histologic grade,
and debulking status after primary surgery, are clinically
considered important clinical prognostic indicators of ovar-
ian cancer but are insufficient for predicting survival time.

The development of microarray technology has provided
new insights into cancer diagnosis and treatment. Large-
scale microarray studies in breast cancer have succeeded in
dlarifying 5 molecular subtypes based on gene expression
profiles and in developing genomic biomarker for predict-
ing recurrence in early breast cancer (MammaPrint; refs. 7,
8). Thus, breast cancer treatment strategies are being strat-
ified according to molecular characteristics. In contrast,
there are no gene expression signatures with high accuracy
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and reproducibility for clinical diagnosis and management
in patients with ovarian cancer because there is a paucity of
ovarian cancer samples available for microarray analysis
compared with breast cancer. Although TP53 somatic muta-
tion is present in almost all high-grade serous ovarian
cancer and plays an important role in the pathogenesis
(9, 10), high-grade serous ovarian cancer exhibits much
biological and molecular heterogeneity that should be
considered when developing a novel therapeutic strategy
for ovarian cancer (10, 11).

In this study, we aimed to establish a novel system for
predicting the prognosis of patients with advanced stage
high-grade serous ovarian cancer using large-scale micro-
array data sets (n = 1,054; refs. 10~-13), leading to an
optimal treatment based on molecular characteristics (14).

Materials and Methods

Clinical samples

Three hundred Japanese patients who were diagnosed
with advanced stage high-grade serous ovarian cancer
between July 1997 and June 2010 were included in this
study. All patients provided written informed consent for
the collection of samples and subsequent analysis. Fresh-
frozen samples were obtained from primary tumor tissues
during debulking surgery prior to chemotherapy. All
patients with advanced stage high-grade serous ovarian
cancer were treated with platinum-taxane standard chemo-
therapy after surgery. In principle, patients were seen every 1
to 3 months for the first 2 years. Thereafter, follow-up visits
had an interval of 3 to 6 months in the third to fifth year, and
6 to 12 months in the sixth to tenth year. At every follow-up
visit, general physical and gynecologic examinations were
carried out. CA125 serum levels were routinely determined.

Staging of the disease was assessed according to the
criteria of the FIGO (15). Optimal debulking surgery was
defined as less than 1 cm of gross residual disease, and
suboptimal debulking surgery was defined as more than 1
cm of residual disease. Progression-free survival time was
calculated as the interval from primary surgery to disease
progression or recurrence. Based on the Response Evalua-
tion Criteria in Solid Tumors (RECIST, version 1.1; 16),
disease progression was defined as at least a 20% increase in
the sum of the diameters of target lesions, as unequivocal
progression of existing nontarget lesions, or as the appear-
ance of one or more new lesions. Overall survival time was
calculated as the interval from primary surgery to the death
due to ovarian cancer.
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