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(hypermethylation in cancer)-1 are located in the 9
17p13 region. p53 is a very well-characterized tumor-
suppressor gene that has been reported to be deleted
and/or mutated in approximately half of all malig-
nant tumors®™', Likewise, HIC-1 is a tumor-
suppressor gene located on 17p13.3, distal to p53 on
17p13.1 that has been reported to be deleted in breast
‘ cancer®™%1)  However, the relation between the
tumorigenesis and progression of endometrial adeno-
carcinoma and the frequent deletions of 1p or 17p in
endometrial cancers and precancerous lesions are still
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unclear and will remain the focus of investigation in 12 Jost CA, Marin MC, Kaelin WG. p73 is a human

the future.
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Background: It has been reported that prognosis is less favorable in poorly {(G3) differentiated
endometrioid adenocarcinoma than in well (G1) or moderately (G2} differentiated endometrioid
adenocarcinoma. The godl of this study is therefore to analyze the prognosis of G3 endometrioid
adenocarcinoma and various factors that may predict a favorable prognosis.

Method: This study included 699 Japanese cases of endometrioid adenocarcinoma at the
International Federation of Gynaecology and Obstetrics (FIGQ) surgical stages -1V (including
74 G3 cases), We investigated the G1-G3 survival rates of endometrioid adenccarcinoma cases
andthe G2 and G3 disease-free periods. We also examined the clinicopathological characteristics
of G3 endometrioid adenocarcinoma.

Result: The prognosis was poor in stages Il and IV in G3 and in G2 cases, but recurrence was
observed more frequently in G3 cases than in G2 cases. Adnexal metastasis and high pre-surgery
CA602 values showed significantly low P-values for survival.

Conclusions: We suggest that the risk of late recurrence is higher in G3 than in G2 cases. The
absence of adnexal metastasis and low pre-surgery CA19-9 values may suggest a relatively
favorable prognosis in G3 endometricid adenocarcinoma.

Key words: poorly differentiated type — G3 — endometrioid adenocarcinoma

INTRODUCTION

Endometrial carcinoma has a high morbidity in the advanced
countries of Western Eurcpe and the USA and also in Japan,
where its morbidity has increased in recent years. In 1970,
endometrial carcinoma constituted ~3% of total uterine can-
cers in Japan, but the ratio increased to ~40% in 1998. There-
fore, it has become increasingly important to understand the
oncogenic mechanisms and prognostic factors in endometrial
cancer.

It was previously reported that grade of differentiation is one
of the critical prognostic factors in endometrial carcinoma
(1-4). Creasman et al. (5) reported that the 5-year survival rate
was 92.0% for G1 endometrial carcinoma cases and 86.9% and
74.0%, respectively, for G2 and G3 cases. This suggested a
significantly poorer prognosis for carcinomas of lower
differentiation grades. Delaloye et al. (6) investigated the rates
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of local recurrence, metastasis, disease-free survival and over-
all survival according to differentiation grade for stage I endo-
metrial adenocarcinoma cases, and showed that the lower the
grade was, the higher the metastasis rate was and the lower the
disease-free survival rate and overall survival rate were.

It has been suggested that there are two types of endometrial
cancer based on oncogenic pathology. One type develops in
women with signs of high-estrogen conditions such as obesity,
hyperlipidemia, anovular bleeding, infertility, delayed meno-
pause and proliferation of the ovarian stroma or endometrium.
Another type develops in women without these signs. Many
cases of the former type have the G1 or G2 differentiation
grade with shallow muscle invasion, a high sensitivity to hor-
mone therapy and a relatively favorable prognosis (7-9). The
latter group, in many cases, has the G3 differentiation grade,
with deep muscle invasion, high probability of lymph node
metastasis, and shows a poor sensitivity to hormone therapy
and a poor prognosis (8). Therefore, it is important to examine
clinical characteristics of G3 endometrial carcinoma cases
separately from highly differentiated cases.

Endometrioid adenocarcinoma constitutes 70% of endome-
trial carcinomas (5), and those with other tissue types such as
clear cell adenocarcinoma and serous adenocarcinoma show a

© 2005 Foundation for Promotion of Cancer Research



24 Prognostic factors in poorly differentiated endometrioid adenocarcinoma

significantly poorer prognosis compared with endometrioid
adenocarcinoma (5,10-14). Therefore, in this study, we limited
the subjects to endometrioid adenocarcinoma patients, Specif-
ically, we compared the prognosis of G3 endometrioid adeno-
carcinoma with G2 and examined the prognostic factors of G3.

SUBJECTS AND METHODS

Of the 890 endometrial carcinoma cases treated at the Keio
University Hospital from 1975 to 2002, this study included 699
patients with endometrioid adenocarcinoma (including adeno-
acanthoma and adenosquamnous cell carcinoma) for whom
surgery had been performed. The breakdown was as follows:
405 GI cases, 220 G2 cases and 74 G3 cases. The age at the
start of treatment was 22-86 years (mean 54.8 years). The
follow-up period was 1-302 months (mean 93.6 months).
Patient backgrounds are summarized in Table 1. We had
obtained informed consent to analyze prognostic factors
from G3 endometrioid adenocarcinoma patients.

The standard surgical method in endometrial cancer in our
department is modified radical hysterectomy for clinical stage
I cases, radical hysterectomy for stage IT cases, modified rad-
ical hysterectomy for stage III cases and total hysterectomy for
stage 1V cases. Pelvic lymphadenectomy is performed in all
stages (I-1V). In modified radical hysterectomy, we dissect the
anterior layer of the vesicouterine ligament, remove the ureter
to the lateral side, dissect part of the postertor layer of vesi-
couterine ligament and part of the cardinal ligament and then
deliver the uterus with about 1 cm of vaginal wall. Para-aortic
lymphadenectomy is performed for: (i} patients with invasion
to more than half of the myometrium, (ii) those with metastasis
to the pelvic lymph nodes or the adnexas (diagnosed by the
intraoperative frozen section); and (iii} those with G3 endo-
metrioid adenocarcinoma (or specific pathological types such
as serous adenocarcinoma and clear cell adenocarcinoma).

Table 1. Patients” backgrounds

Variables Grade of differentiation
Gl G2 G3
Stage
Stage I 307 140 32
Stage I1 31 18 5
Stage III 62 54 29
Stage IV 5 8 8
Treatment
Surgery alone 278 98 20
Surgery and radiotherapy k] 25 12
Surgery and chematherapy 50 65 13
Surgery and MPA* treatment 17 16 1
Surgery and combination of multiple thcrapies' 22 16 8

*Methoxyprogesterone acetate.
*Radiotherapy, chemotherapy, and MPA treatment.

Adjuvant therapy after surgery is selected according to the
protocol (the first to the fifth editions) of the Japan Gyneco-
logical Oncology Group (JGOG).

The G1-G3 survival rates of endometrioid adenocarcinoma
cases and the G2-G3 disease-free periods (defined as the petr-
iod from surgery to recurrence) were investigated. The survival
rates and disease-free survival rates were calculated by the
Kaplan—Meier method and statistical tests were performed
with the log-rank method.

Univariate analysis was performed with the 5-year survival
rate and disease-free survival rate of 74 cases of G3 endome-
trioid adenocarcinoma, to examine the relationships between
clinicopathological factors and prognosis. The following 12
factors were examined: vessel permeation, muscle invasion
(>1/3 versus <1/3), cervical involvement, lymph node meta-
stasis, ascites cell analysis, parametrium invasion, adnexal
metastasis, CA125 pre-surgery values (>35 U/ml versus
<35 U/ml), CAGO2 pre-surgery values (>63 U/ml versus <63
Ufml), CA19-9 pre-surgery values {(>37 U/mli versus <37 U/ml),
the age at the start of the first treatment (age >60 versus age
<60), and a family history of cancer or multiple cancers. This
analysis was performed with the chi-square test. SAS Rel6.12
TS060 was used for statistical analysis.

RESULTS

We first investigated the survival rates separately for each
differentiation grade {G1-G3) of endometrioid adenocarcin-
oma in our hospital. The 5-year survival rates were 97.0%
for G1, 86.0% for G2 and 78.6% for G3, clearly showing
the poorest prognosis in G3 cases. The 10-year survival rate
was 95.1% for G, 82.2% for G2 and 78.6% for G3. In G1 and
(33, the survival rate decreased for 5 years and stabilized in the
following 5 years whereas the survival rate appeared to
decrease steadily for 10 years in G2 cases (Fig. 1).

When the survival rate was compared separately in each
surgical stage of G2 and G3 cases, the 5-year survival rate
was 93.9% for stage I, 86.9% for stage II, 71.9% for stage III
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Figure 1. Survival by differentiation grade in 699 cases of endometrioid
adenocarcinoma. .
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and 0% for stage IV G2 cases, and 93.2% for stage 1, 100% for
stage IT, 68.9% for stage III and 34.3% for stage IV G3 cases.
This clearly shows a poor prognosis in stages Il and IV, even
in G2 cases (Fig. 2).

When the G2-G3 disease-free periods were compared, there
were recurrences in many cases within 5 years after surgery
and some late recurrences after more than 10 years in G3 cases.
In G2 cases, recurrences were observed steadily until 8 years
after surgery, but not after 8 years (Fig. 3).

In the univariate analysis of the 5-year survival rate of 74
cases of G3 endometrioid adenocarcinoma, adnexal metastasis
(P = 0.0027) and high pre-surgery CA19-9 values (P = 0.020)
showed significantly low P-values for survival (Table 2). Cer-
vical involvement (P = 0.063) and high pre-surgery CA602
values (P = 0.070) showed relatively low P-values, although
they were not statistically significant. The 5-year survival rate,
as analyzed separately by the presence or absence of these four
factors, was 63.1% in the presence and 87.9% in the absence of
cervical involvement, 61.9% in the presence or 87.9% in the
absence of adnexal metastasis, 34.3% with high CA602 values
and 87.5% with low CA602 values, and 50.8% with high
CA19.9 values and 100% with low CA19-9 values (Fig. 4).

DISCUSSION

We examined the prognosis and the prognostic factors of G3
endometrioid adenocarcinoma in this study. First, we analyzed
the 10-year survival rates for all grades. The rate decreased
steadily for 5 years but remained steady without further

10 12 14 16 18 20
years :

Figure 3. Disease-free periods for (A) G2 and (B) G3 endometrioid adenocarcinoma patients.
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Table 2. Univariate analysis of G3 endometrioid adenocarcinoma

Clinicopathological factor Number of cases S-year survival Disease-free survival
{positive/negative or (P-value) {P-value)
over/under)

Vessel permeation 5120 0.39 0.058

Muscle invasion (>1/3 versus <1/3) 53/20 0.16 0.069

Cervical involvement 24/49 0.063 0.0058

Lymph node metastasis 7/42 0.48 0.20

Asciles cell analysis © 208 0.1l 0.25

Parametrium invasion 12762 077 0.57

Adnexal metastasis 16/58 0.0027 0.00026

CA125 value (>35 U/ml versus <35 Ufml) L1/18 0.1l 0.22

CA602 value (>63 U/ml versus <63 U/ml) .98 0.070 0.062

CA19-9 value (>37 U/ml versus <37 U/ml) o9 0.020 0.025

Age at start of the first treatment (age >60 versus <60) 64/10 0.20 0.072

Family history of cancer or multipie cancers 11463 0.81 0.73
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Figure 4. Survival by clinicopathological factors (cervical involvement, adnexal metastasis, and CA602 and CA19- pre-surgery values) in 74 cases of

G3 endometrioid adenocarcinoma.

decreases in G1 and G3, suggesting that recurrence was rare
during the 5-10-year period. In G2 cases, on the other hand, the
survival rate decreased steadily for 10 years, but there were
recurrences in many cases after 5 years. Compared with Gl,
both G2 and G3 showed poor prognosis, and the 10-year
G2 survival rate was similar to that of G3.

Next, we analyzed the survival rate for each surgical stage of
the G2 and G3 grades. Since the prognosis of G1 cases was
much more favorable than that of G2 or G3 cases (as shown in
Fig. 1), we limited the subjects to G2 and G3 cases. It was
found that, in both G2 and G3 cases, prognosis was favorable
in stages I and II, but poor in stages III and IV (Fig. 2). We



could not find any critical difference between G2 and G3 from
this analysis.

We subsequently examined the disease-free period for G2
and G3 cases (Fig. 3), and showed that in G2 recurrences were
observed steadily for 8 years after surgery, but there was no
recurrence after 8 years. In G3, recurrences were -often
observed within 5 years after surgery and some late recurrences
were also observed after 10 years. It was thus found that in G3
cases, recurrence occurred relatively early, quickly leading to
death, but that late recurrences could also occur. We suggest
that the high risk of late recurrence is one of the most signifi-
cant features of G3 cases. Careful follow-up observation is
important over a long period after surgery in G3 endometrioid
adenocarcinoma,

In clinical practice we sometimes encounter G3- patients
whose prognosis is rather favorable. In order to determine
what factors might predict a favorable outcome, we analyzed
12 clinicopathological prognostic factors for G3 endometrioid
adenocarcinoma. Most of the factors that we examined in this
analysis proved to have a significant effect on the prognosis
of endometrioid adenocarcinoma (1,15-17). However, we ini-
tially conjectured that the grade of differentiation might be
so critical a prognostic factor that it could be expected that
none of the other clinicopathological factors would be signifi-
cant in our G3 case analysis. In fact, in the univariate analysis
of clinicopathological prognostic factors in G3 endometrioid
adenocarcinoma cases, adnexal metastasis and high pre-
surgery CAI19-9 values were the only factors that showed
significantly low P-values for the 5-year survival. Of the other
10 factors, cervical involvement and high pre-surgery CA602
values showed relatively low P-values. Therefore, the absence
of adnexal metastasis and cervical involvement, and low
pre-surgery CA19-9 and CA602 values suggest relatively
favorable prognosis in G3 endometrioid adenocarcinoma cases.

We examined the prognosis and the prognostic factors of G3
endometrioid adenocarcinoma. Although the prognosis of G2
and G3 cases was significantly poorer than that of G1, we
could not find any critical difference between the G2 and
G3 survival rates. We suggest that the high risk of late recur-
rence is one of the most significant features of G3 endome-
trioid adenocarcinoma. The univariate analysis of prognostic
factors showed that the absence of adnexal metastasis and

Jpn J Clin Oncol 2005,35(1) 27

cervical involvement, and low pre-surgery CA19-9 and
CAG602 values had some favorable effect on the prognosis
of G3 endometrioid adenocarcinoma.
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A Pilot Study of Combined Chemotherapy with Paclitaxel, Doxorubicin and Cisplatin for Endometrial Cancer: Hiroyuki
Honma, Satoru Sagae, Katsuhiko Terasawa, Ryouichi Tanaka, Manabu Chida, Hisanobu Mizumoto, Shinichi
Ishioka, Tsuyoshi Saito and Ryuichi Kudo (Dept of Obstetrics and Gynecology, School of Medicine, Sapporo
Medical University)
Summary

A pilot trial of combined chemotherapy with paclitaxel, doxorubicin and cisplatin was conducted in patients with
advanced endometrial cancer. Between June 2000 and March 2002 8 patients were treated with combined
chemotherapy, consisting of paclitaxel, 135mg/m? doxorubicin, 30mg/m?; and cisplatin, 50mg/m? (TAP therapy).
Patients received 3 to 5 courses of TAP therapy every 4 weeks. The major adverse effect was myelosuppression.
All patients had grade 3 or 4 neutropenia, but did not have any severe infection with uncontrollable fever. Only 1
patient discontinued additional therapy due to grade 3 thrombocytopenia after 3 cycles. Grade 2 neurotoxicity
occurred in 5 patients, but grade 3 was not observed. Among 5 patients with measurable tumors, 4 achieved
partial response and 1 had no change of tumor size, indicating a response rate of 80.0%. We found that TAP
therapy was feasible with G-CSF support and shows potential for high efficacy in advanced endometrial cancer.
Key words: Endometrial cancer, Paclitaxel, Doxorubicin, Cisplatin {Received Feb. 26, 2003/ Accepted Oct 1, 2003)
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720 2000 57 6 A & 2002 5 3 F & TORNCHEICREL, BRI TERG S EFEXHR E Ul RO HPITEE 5 5,
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W ALBAGE

1 EM
P fE#y Stage FT FHES Grade 72532
1 53 IMMa MRH Endometrioid Gl OQvary
A 47 Ivb TAH4BSO Adenosquamous G3  Lung, liver
3 53 Wb TAH4+BSO Undifferenciated G3 Vulva
4 72 Ivh MRH Endometrioid G2 Liver
5 56 IlMc MRH Endometricid G3  Pelvic lymphnode
6 43 He MRH Serous papillary G3  Para-Aortic lymphnode
7 48 Ib RH Endometrioid G3 -~
8 53 lla MRH Endometrioid G3 Ovary

RH: radical hysterectomy, MRH: medified radical hysterectorny, TAH+ BSO: total abdom-
ina} hysterectomy+bilateral salpingo-oophorectomy

mRURER S (LEaEsh L {hEfiE (DXR 60 mg/
m?+CDDP 50 mg/m?2) 2DV T DEEFER AR AT
bhTHY, TOBEXMIRIELIATHS (ASCO
2003 K THRHETFTE).

M4, PTX 2E8UEHAMBRRESTERMTY
oL rhTwd, HEHAYNE PTX+EP+car-

boplatin B35 @ ths 4w H % & L, Fleming 64

PTX+DXR+CDDP (BAT TAP #i:) T 46.2% DFEX)
WAy, 72, BIE GOG# 1779 CRIIL IV & 4
BEHETEHSEMCBYLT AP & (DXR 60 mg/m?+
CDDP 50 mg/m?) & TAP & (DXR 60 mg/m?+CDDP
50 mg/m?*+PTX 160 mg/m?) QEER{ThR T %,
¥ 72, GOG # 184" T3 -5 2 R A -+ i R SR v 7T
BRI, IVIBETPEMEENC ST, 2R
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5o '
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I. WREFE
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LR E e

HOE B3 RARLEFEIETTRE O FEE
w3t 3, 5-FU & CAP #FEOHIEHERBTO
CAP it FiEt it CPA 500 mg/m?, DXR 30~40 mg/
m?, CDDP 50~60 mg/m*LEEZ N T2, /2, GOG
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mg/m?) +CDDP OFUAHLERR M Th vz, ML
mREEEe, SEbibhid PTX 135 mg/m?, DXR
30 mg/m?, CDDP 50 mg/m*& RS RREL 1. EHID

MDoxorubicin 30 mg/m?
@ Paclitaxel 135 meg/me (3 hr) day 1
@ Cisplatin 50 mg/m?

TAP l 1 Cperation 1

[28 days] 28 days i28 days 28 days ( 28 days]

Operation TAP

! 1 1 1

©Bdays| [2Bdays| [2Bdays| [PBdays| [28days|
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TEBHIT 1~2 T—AfTo leHEFHAIEERC BV T
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(F 1),
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Wi wh 3 b s oe= 2]
ER R M E iR B2 AT RERE - SR _ R CH) okt
2 pT3aN1IM1 3{#ip0 +2(##) PR Lung-CR, Liver-PR, Primary Carcinoma-NC 5 DOD
3 pT3aN1M1 3{#ig) +2(f5H) PR Vulva-CR, Primary Carcinoma-PR 8.3 DOD
4 pT2aNOM1! 5 (fith) PR Liver-PR, Primary Carcinoma-NC 7.6 DOD
6 pT3aN1IMO0 5 (#igh) NC Lymph node-NC, (CA 125-CR) 7.1*  AWD
7 pTI1IBNOMO 3(#p0) +2(##) PR Primary Carcinoma-PR 16.4+ NED

NED: no evidence of disease, AWD: alive with disease, DOD: die of disease, *: CA 125

=3 8 M
grade grade=3
Toxicity 1] 1 2 3 4 %of patients
Vomitting 1 2 5 0 0 0%
Diarrhea 5 3 0 0 0 0%
Alopecia 0 2 6 — — 0%
Fatigue 0 4 1 0 0 0%
Neurotoxicity 1 2 5 0 — 0%
Hemoglobin 0 3 3 2 — 25%
Granulocytes 0 0 0 3 5 100%
Platelets 6 1 0 1 0 13%
Infection 5 2 1 0 0 0%
L& = foo 33— ABRTHRFRRFMNICTHIERBYIRT & 7
. i=

ISR L EREDVTR 2R T, £8EFADI B
SEFIE R R LA IOEAER T & D BIRYERE B
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RS5FIPAFMI PR THD, 1FHBNCTHY, BRI
80.0% Thot, sz NC O 1 BIOMEE 4R
BB otz 7, XYM TH L EEED
HTORMAMETR Lz, 205 bFRMRIK S EER % B
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R 3 @A AOER 2EHIVb I LB s his,
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B8, 5tk TAP ffek 2 2 — A B TIHICFESHELL, 1BK
HEEET LR R L - R4 & N FUESE
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i, ER T I FESISE Tb 2 B, HAERBOR
Fric T, WnT TAP BRI 0—RA%ffof.2 2 — 28R
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T ARTRIC IR TRIDS A U ke, ER
FHESEREHT L 22, AR CIiiPIRMRE
EERD P ot, UL, HHRIEM2meTeE
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HTERBNLEWNEE 2 HiT L 72 4 BHIc 2w T, stage
Vb ChBER 4 BIERTRE o748, D D ERIK
DB TRIEELFREELZD Tuln,

FUEIERI DWW TR 3 R T, EREWER I
#HeHerb, fluchE EHRZERBARTHoT, FAEk
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B SR
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7 3 4
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PTX it DXR, CDDP i Xfitosie <19, FLE T

PTX+DXR OFMELIFICH L@ h, It
FEWC BTk PTX A4 CDDP 2357 O b2 FR i v Mol
L, EFCHFET L ER|EVSNTWD, ~4, PTX |
Z O RBIERA L LT, RMEEREIERINT
Wi, SH, bbb RETTEHRBCHLTPTX 28
LERGAEEREEZITY, FHC 2 ORER* g
L7z,

&4 TAC #5: (PTX 150 mg/m? EPI 50 mg/
m?, carboplatin AUC=4) % 487 X2 3~6 2— AT
v, b EELRIERRTRKESTHD, grade 3 ik
18%, grade 4 1% 82% & £4EHT grade 3 LLEDOEWER
DEH ST, UL, LI {bEitskie X 281ER
DERUI R L, ARZEERAC L 2ok, BRI
Bzl aschhpole b Tnd, HEHMRELT
11100% T, 5@ 2flic CR, 38 PRosA SR,

* 7z, Fleming 593 TAP#EOS 1 fHHERIZB WL
T, PTX 160 mg/m?, DXR 45 mg/m? CDDP 60 mg/
m*OB IFERER CORERE R TH Y, ARRGIEER
G-CSF MR ahizz o, KMMERETh
BRTWE, R, FEoEFRBHERTEFET 200
PTX & CDDP 0| B#E, (LB OLH PTX &
DXR oREIB#EG 28}, day 1z DXR, CDDP %25
L, day 2 & PTX 285U & iR Tw 3, GIRHE
BIEEERE 2L D 13§ L CR 24, PR 4#lT
Holr,

5, 2002 ED ASCORBWT GOG#1771(H5t
PIEETFEARRIC T 2 AP B TAP BO SR
ER) OEI3R& 0 D P, grade 3 OFRMIHEREE T TAP

T 1R2% Ao, BHETIE AP B 33% LT
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mg/m?, PTX 175 mg/m?) % 3:AZ & 2iTv, FEHES
EBWTEHREL 73%, BIfFHOS TR grade3 L EO
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NI 13 2 —2ATHEHRPLE X3 252 p o708,
EDOTREAC W TRERE TR TE L, KiikEH
FOERTI, TEESHOREDFETH - Fc DD 33
I-ZATHY 89%), VEARETOERIT4I—R
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EXD TAP kA TR IBAT L ORERFEE
T53ELH 5D, bhbhirPiHo S v EEET
50, AT EORGHBEZUTRELLEFLITY
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Figik, grade 2235 H LBt E P E /- ddb§ 51
BRE&EGho, bhbhO{Toik TAP iz PTX
135 mg/m? DXR 30 mg/m?, CDDP 50 mg/m2¥, ¥4}
D oOMETILERBZ EREREPLWEOHIREZIT
o LoL, HATREHS"ORER LKL THITIZ
FRFTHD, % Ondae UM B WTO TAP
FEOHE ], IHBARYOWME R LT 28, #REER
2 PTX 110 mg/m? DXR 50 mg/m?, CDDP 75 mg/m?
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Abstract

Objective: The aim of this study was to evaluate the clini-
copathological features of uterine sarcema in Hokkaido,
Japan, between 1990 and 1999, and to identify prognos-
tic factors of patients with such malignancies in this area
and period. Methods: One hundred and six patients with
histologically proven uterine sarcoma were evaluated
retrospectively. Results: 93.5% of the patients with carci-
nosarcoma (CS) were diagnosed as having malignant
disease preoperatively, while 65% of those with [eio-
myosarcoma (LMS} and 756% of those with endometrial
stromal sarcoma (ESS) were preoperatively diagnosed
as benign leiomyoma. When patients had no residual
disease postoperatively, 5-year survival rates in patients
with CS and LMS were 78.8 and 73.0%, respectively. ESS
cases had a better prognosis (94.7% for stage | cases}. In
patients with early-stage sarcoma, pelvic lymphadenec-
tomy and adjuvant chemotherapy, with or without cis-
diamminedichloroplatinum, failed to show a survival

benefit in both CS and LMS cases. Distant metastasis,
myometrial invasion, and no residual disease at surgery
were significantly associated with risk of death or recur-
rence in CS and LMS cases. Conclusion: Accurate preop-
erative diagnosis of uterfne sarcoma was difficult, and no
residual disease at surgery was the most important prog-
nostic factor in patients with this disease. Postoperative
adjuvant therapy had little effect on survival , especially
in early-stage disease.

Copyright © 2004 S. Karger AG, Basel

The following institutions participated in this study; the principal
investigators are shown in parentheses: Asahikawa Red Cross Hos-
pital {T. Hasegawa); Asahikawa Medical University Hospital (T,
Yamashita); Asahikawa Kousei Hospital (H. Sato); Asahikawa City
General Hospital (K. Yoshiaki); Hokkaido University Hospital {N.
Sakuragi); Japan Railway Hokkaido Hospital {A. Tamagawa); Kin-I-
kyo Central Hospital (K. Sakamoto); Kitami Red Cross Hospital (M.
Mizunuma); Kushiro Rousai Hospital (T. Yamazakil; National Sap-
poro Hospital (K. Yamashita, Director of the Hokkaido Gynecologic
Cancer Chemotherapy Group; T. Kanemoto, former Director of the
Hokkaido Gynecologic Cancer Chemotherapy Group); H. Hayashi,
Nikkou Memorial Hospital (H. Hayashi); Nippon Telegraph and Tele-
phone East Japan Hospital (T. Sato); Sapporo Kousei Hospital {M.
Nishiya); Sapporo City General Hospital {H. Hareyama).

KA RG E R © 2004 S. Karger AG, Basel
0030-2414/04/0671-0033521.00/0
Fax+ 41613061234
E-Mail karger@karger.ch

www. karger.com

Accessible online at:
www. karger.com/oct

Satoru Sagae, MD, PhD, Associate Professor

Department of Obstetrics and Gynecology

Sapporo Medical University, School of Medicine

South | West 16, Chuou-ku Sapporo, 0606-0061 (Japan)

Tel, +81 11611 2111, ext. 3373, Fax +81 11 514 0860, E-Mail sagacs@sapmed.ac.jp



Introduction

Uterine sarcomas consist of carcinosarcoma (CS), leio-
myosarcoma {LMS), and endometrial stromal sarcoma
(ESS) [1]. They are rare mesodermal tumors that account
for approximately 3% of uterine cancers, and they usually
have a poor prognosis [2]. Recently, the incidence of these
tumors has been reported to be increasing [3]. However,
little is known regarding the epidemiology of these tumors
because of their rarity [4]. .

The best diagnostic method would be curettage of the
uterus, but a histological diagnosis of uterine sarcoma is
often made after surgery for benign uterine myoma [5).
Given the poor prognosis and propensity of uterine sarco-
ma to spread hematogenously [6], it is unclear whether
surgical staging provides accurate prognostic information
or guides appropriate adjuvant radiotherapy and chemo-
therapy. Generally, the most common treatment modality
for uterine sarcoma is surgical removal of the uterus and
extrauterine metastatic lesions [2]. The most extensively
discussed prognostic factors in uterine sarcoma are dis-
ease stage, patient’s age, and mitotic activity of the tumor
[7-10]. There have also been reports on various factors
that indicate worse biologic behavior of the tumors, such
as histologic grade of differentiation, myometrial inva-
sion, lymphovascular space invasion, and residual disease
at surgery [11, 12], but these findings remain controver-
sial.

This is the first collaborative retrospective study of the
Hokkaido Gynecologic Cancer Chemotherapy Group to
identify intrinsic pathological factors associated with ex-
trauterine disease, recurrence, and survival in patients
with uterine sarcoma. Another aim of this study was to
examine the accuracy of preoperative diagnosis and the
effect of adjuvant therapy on recurrence and survival in
patients with uferine sarcoma.

Materials and Methods

A total of 115 patients with uterine sarcoma were evaluated.
Among the 115 cases, 41 were LMS, 22 were ESS, and 52 were CS.
Five cases were excluded because they occurred outside the study
period (1990-1999): 2 occurred before 1990, 3 after 1999. After
pathological verification, 4 cases were excluded because the organ of
origin was unclear. In each histological group, 2 cases were classified
into other histological groups. At the end of the review, 9 cases were
excluded from the study, and the final total was 106 cases: 46 with CS
[homologous in 32; heterologous in 14 {rhabdomyosarcoma int 6;
chondrosarcoma in 8)], 40 with LMS, and 20 with ESS.

As characteristics of patients with each histological type, the fol-
lowing were examined: age, gravida status, parity, premenopausal

34 Oncology 2004,67:33-39

status, past history of double cancers; existence of uterine enlarge-
ment; results of cervical or endometrial cytology, results of ultra-
sound, CT, and MR imaging examinations, and preoperative diag-
nosis.

At laparotomy, macroscopic findings were evaluated as to tumor
dissemination, ascites, and myometrial invasion. Pathological study
also evaluated tumor dissemination, myometrial invasion, cervical
invasion, pelvic lymph node metastasis, para-aortic lymph node
metlastasis, washing cytology, and ascitic fluid cytology. The diagno-
sis of each histological type of uterine sarcoma was established
according to the routine textbook guidclines [13]. Currently, there
are no official staging systems for uterine sarcoma, but it is usual to
apply the FIGO system for endometrial cancers [14), The postopera-
tive TNM classification, such as pT, pN, and pM, was established
using the criteria of the UICC classification [15]. )

As to treatment modalities, surgery was evaluated as the presence
of residual disease, with or without lymphadenectomy, Radiotherapy
was assessed. Chemotherapy was examined, including the regimen,
number of courses, and total drug doses. Chemotherapy, radiothera-
py, and surgery were also examined as treatments for recurrent dis-
ease.

Overall survival was evaluated by univariate or muliivariate
analysis with the Cox proportional hazard model using relative risk
and the confidence interval, Survival data were evaluated using the
SAS system [16], including distribution analysis, x? testing, and
residual analysis of prognostic factors. Survival was calculated by the
Kaplan-Meier method [17], and survival between groups was com-
pared using the log-rank test [18]. Deaths due to causes other than
uterine sarcoma were censored in the analysis. Multiple predictors of
survival were compared using Cox regression analysis [19].

Results

As shown in table 1, in the CS group (n = 46), the aver-
age patient age was 58.0, which was significantly older
compared with the other groups. Parity was 1.9, and was
detected as a significant prognostic factor by multivariate
analysis. Five cases had a history of double cancer.
Patients in the LMS group (n = 40) were older compared
with the ESS group. The most significant symptom was
uterine enlargement, as in the ESS group. The ESS group
(n = 20) had the youngest average patient age, with 70%
premenopausal patients. Distribution analysis using the
SAS statistical system was conducted on the following fac-
tors: patient age, parity, and menopausal status among the
three groups. Patients in the ESS group were significantly
younger (p < 0.05) compared with the CS group, and the
percentage of premenopausal women in the ESS group
was significantly higher (p < 0.05) than in the CS group.

As preoperative diagnosis of uterine sarcoma, the CS
group showed positive cytological results from the endo-
metrial cavity in 64.9% of cases. Ultrasound and CT
scans in the CS group showed higher percentages of
abnormal findings compared with other groups. How-
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ever, MR imaging showed no difference among the three
groups. In the CS group, the suspected preoperative diag-
nosis was malignant disease in 93.5% of the cases. In the
LMS group, cytological abnormalities were rarely de-
tected. Ultrasound showed no abnormal findings, except
for uterine enlargement. Therefore, examinations by CT
and MR imaging were seldom performed in this group.
The preoperative diagnosis in the LMS group was leio-
myoma in 65% of the cases, and malignant disease in
35%. This tendency was similar in the ESS group, in
which both cytological examination and ultrasound de-
tected only few abnormalities. In the ESS group, only 25%
of cases were preoperatively diagnosed as having malig-
nant disease.

In the CS group, muscle invasion at a level beyond half
the depth (pT1c) was significantly associated with patient
prognosis. Pelvic or para-aortic lymph node involvement
was found at a relatively higher percentage in the CS
group, compared with the other groups. Ascites was
detected in 28 cases, 10 of which were positive for malig-
nant cells. Surgical staging was significantly related to
patient prognosis in all three pTNM classifications. In the
LMS group, muscle invasion at a level beyond one-half of
the depth was found in 29 of 39 cases. Pelvic or para-
aortic lymphadenectomy was not performed routinely,
although a few cases were positive for lymph node metas-
tasis. Ascites was detected in 13 cases, 2 of which were
positive for malignant cells. In the LMS group, stage I
tumnors showed better survival by univariate analysis; dis-
tant metastasis was also related to prognosis by univariate
and multivariate analyses. In the ESS group, muscle inva-
sion with a depth of greater than one half was found in 9
of 20 cases. Pelvic and para-aortic lymphadenectomies
were performed only in 7 cases and 1 case, respectively,
and all of them were negative for metastasis. Ascites was
detected in 7 cases, and all of them were negative for
malignant cells, All of the ESS group cases were diagnosed
as stage I disease, and all were negative for lymph node
metastasis or distant metastasis.

Therapeutic modalities for the uterine sarcomas in the
present study are shown in table 2. As surgery in the CS
group, simple hysterectomy was performed in 20 cases,
and radical hysterectomy in 23. Only 7 of these 43 were
present with residual disease. In the LMS group, simple
total hysterectomy was the most common treatment mo-
dality. Total resection was performed in 80% of the
present cases, with statistical significance regarding the
prognosis. All cases in the ESS group received simple total
hysterectomy. The significance of pelvic lymphadenec-
tomy and chemotherapy with the cis-diamminedichloro-

Preoperative Diagnosis and Prognosis of
Uterine Sarcoma

Table 1. Characteristics of the women with uterine sarcomas

;Characte;is't'ics_ e C8 S o LMS - (BSS
Cases entered 46 40 20
Age, mean, years 581 53.82 482
Parity 1.93 22 1.9
Premenopause 14/46 14/40 14/20%
Uterine enlargement  29/46 (63%) 38/40(95%)° 20420 (100%)
Endometrial cytology

Normal 13 16 8

Abnormal 244 6 i

Not specified 9 18 11
US

Normal 3 12 13

Abnormal 354 18 5

Not specified 8 10 2
CT

Normal 1 4 3

Abnormal 264 9 4

Not specified 9 27 13
MRI

Normal 204 3 3

Abnormal 8 12 5

Not specified 18 25 12
Preoperative diagnosis

Leiomyoma 3 (6.5%) 264 15

Cancer 32(69.6%) 5 1

Sarcoma 11(23.9%) 9 4
Myometrial invasion

<172 29 10 11

>1/2 1523 204 9

Not specified 2 1 0
Pelvic lymph node involvement

No 24 11 7

Yes 8 1 0

Not determined 14 28 13
pT

1 26! 302 20

il 5 1 0

1 11 5 0

v 4 4 0
pN

No 23! 7 7

Yes 9 4 0

Not determined 13 29 13
pM

No 40 34 20

Yes 42 6.3 0

Not determined 2 0 0

I Statistically significant factor by %2 and residual analysis in each
group(p < 0.01).

1 Statistically significant factor by univariate analysis in each
group.

3 Statistically significant factor by multivariate analysis in each
group.

4 Statistically significant factor by %2 and residual analysis in each
group (p < 0.05).
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Table 2. Treatment modalities of the women with uterine sarcomas

“C8. .. . LMS ESS
TCoall . Ceardy  all T U early \
T only T i . only :
Surgery
Simple 20 28! 20
Radical 23 7 ¢
Qthers 0 5 0
Not done 3 0 0
Residual disease at surgery
None 36 3233 20
Present 7 7 0
Not determined 3 1 0
Lymphadenectomy
Not done 11 7 28 23 13
Done 321 24 11 9 7
Not determined 3 1 0
Chemotherapy? 0.s.
Not done 7 11 13 10 13
Done 39 20 27 22 7
Regimen? n.s.
Platinum 30 15 17 12 5
Non-platinum 9 5 10 10 2

1 Statistically significant factor by %2 and residual analysis in each
group (p < 0.05).

z  Statistically significant factor by univariate analysis in each
group.

3 Statistically significant factor by multivariate analysis in each
group.

4 Not significant.

platinum (CDDP) or the non-CDDP regimen was exam-
ined for survival benefit, especially in early-stage disease.
Among 46 cases in the CS group, 24 of 31 patients with
early-stage disease received pelvic lymphadenectomy,
and 20 of 31 received chemotherapy, including 15 with
the CDDP regimen, and 5 cases with a non-CDDP regi-
men. In the LMS group, 9 of 32 patients with carly-stage
disease received pelvic lymphadenectomy, and 22 of 32
received chemotherapy, including 12 with the CDDP reg-
imen, and 10 with the non-CDDP regimen. In both
groups, none of those therapies was significantly related to
patient prognosis.

x? testing and residual analysis of prognostic factors
among the three groups were also used. In the CS group,
positive cervical cytology, positive endometrial cytology,
abnormality in medical electronic (ME) diagnoses, ovari-
an metastasis, and pelvic lymphadenectomy were prog-
nostically different from the other groups, with statistical

36 Oncology 2004;67:33-39

significance at p < 0.01, as were age over 50 years, pN
status, ovarian metastasis, and pT status at p < 0.05. In
the LMS group, uterine enlargement, diagnosis of myo-
ma, myometrial invasion, and simple hysterectomy were
significantly different regarding prognosis from the other
groups at p < 0.01, as was the presence of ascites at p <
0.05. In the ESS group, only the number of patients that
died and premenopausal status were significantly differ-
ent from the other groups regarding prognosis (p < 0.01).

Univariate analyses were used with the Cox propor-
tional hazards model. In the CS group, univariate factors
with a relative risk of more than 2.0 were distant metasta-
sis, preoperative diagnosis, pN status, age over 50 years,
surgically inoperable status, simple hysterectomy, and
myometrial invasion, in which distant metastasis and
myometrial invasion were statistically significant at p <
0.01. In the LMS group, univariate factors with a relative
risk of more than 2.0 were distant metastasis, surgically
inoperable status, pT status, and age over 50 years, in
which distant metastasis and surgically inoperable status
were statistically significant at p< 0.01. In the ESS group,
univariate analysis was not performed because of the
small number of deaths in survival analysis.

Multivariate analysis by variable regression methods
using the Cox proportional hazards model was also used
for ten variables: gravida status, parity, double cancer,
myometrial invasion, lymph node metastasis, presence of
ascites, pT status, pM status, apparent residual disease
after surgery, and chemotherapy in tables 1 and 2. In the
CS group, parity and myometrial invasion were the most
important factors associated with patient survival. In the
LMS group, distant metastasis was the most important
factor associated with patient survival.

In our series, adjuvant radiotherapy was seldom per-
formed, except as palliative therapy for recurrent cases.
And adjuvant chemotherapy was given to 84.8% of CS,
67.5% of LMS, and 35% of ESS patients. Adjuvant che-
motherapy for early-stage uterine sarcoma was also given
to 48.4% of CS and 37.5% of LMS patients. However, no
adjuvant treatment showed a statistical benefit for patient
survival compared with surgery alone.

The progression-free interval and overall survival in
the uterine sarcomas were also compared, using the Kap-
lan-Meier method and the log-rank test. In the CS group
(n = 46), 28 patients (61%) are alive at present, but 43.5%
of the patients have had recurrences. Treatment at recur-
rence yiclded favorable results only in 15% of the patients
treated, and eventually a total of 18 patients (39%) died.
The 5-year progression-free intervals were 70.8% for stage
[ disease, 60% for stage I1, 36.8% for stage 111, and 0% for
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Fig. 1. Progression-free interval and overall survival in CS.

stage IV, The 5-year overall survival rates were 78.8% for
stage I disease, 80% for stage II, 41.6% for stage 111, and
0% for stage IV (fig. 1),

In the LMS group (n = 40), 23 patients (58%) are alive
at present, but 60% of the patients in this group had recur-
rences. Treatment at recurrence yielded favorable results
in only 20% of the cases, and eventually a total of 17
patients (42%) died. The 5-year progression-free intervals
were 54.5% for stage I disease, 100% for stage I1, 0% for
stage II1, and 0% for stage IV. The 5-year overall survival
rates were 73.0% for stage I disease, 100% for stage II, 0%
for stage I1I, and 0% for stage IV (fig. 2).

In the ESS group (n = 20), 18 patients (90%) are alive at
present, but 30% of the patients in this group had recur-
rences. However, treatment at recurrence yielded favor-
able results in 80% of those treated, and eventually a totat
of 2 patients (10%) died. The S-year progression-free
interval was 74.0% for stage I disease, and the S-year over-
all survival was 94.7% for stage I disease (fig. 3).

Preoperative Diagnosis and Prognosis of
Uterine Sarcoma
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Fig. 2. Progression-free interval and overall survival in LMS,

Discussion

Epidemiological analyses have been unclear regarding
uterine sarcoma. In our series, the mean age was younger
in the ESS group compared with the LMS and CS groups
[20]. Parity was significantly related to patient prognosis
by multivariate analysis for the CS group. This is similar
to the report by Kvale et al. [21]. Premenopausal status
had a higher rate in the ESS group. A history of other can-
cers (double cancer) had a higher rate in the CS group
compared with the other sarcoma groups, which was simi-
lar to the tendency seen with endometrial cancer. Consid-
ering familial accumulation of genetic abnormalities, en-
dometrial cancer is regarded as a disease within the syn-
drome of hereditary nonpolyposis colon cancer (HNPCC)
[22]. Carcinosarcoma also might be related to the genetic
environments.

A precise preoperative diagnosis of uterine sarcoma is
generally difficult, and in most cases, patients usually
receive surgery for presumed leiomyoma [5, 23], As
shown in table 1, many of our LMS (65.0%) and ESS cases
(75.0%) were identified as being sarcoma by postopera-
tive examination of a uterus excised for leiomyoma, The
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only symptom for those patients was uterine enlargement,
which would be an indication for surgical treatment as a
benign disease, such as uterine leiomyoma (23], Actually,
in our series, 95% of LMS and 100% of ESS cases were
detected and diagnosed as uterine enlargement by ME
devices, with a fairly low rate of subjective symptoms,
Preoperative cytological detection of sarcomatous lesions
is also very difficult to achieve by cervical and endometri-
al cytology, or peritoneal cytology at surgery [24]. Diag-
nostic imaging techniques, such as ultrasound, CT, and
MR imaging, have been developing in the field of abdom-
inal tumors [25]. As a new imaging tool, positron emission
tomography has been used to diagnose uterine sarcoma
[26], but such use is still experimental. At the final preop-
erative diagnosis, 93.5% (43/46) of C5S cases were diag-
nosed as having malignant disease, because of symptom-
atic genital bleeding and positive endometrial sampling,
Strikingly, 65% of LMS cases and 75% of ESS cases were
diagnosed as benign leiomyomas, as described earlier.

38 Oncology 2004;67:33-39

When performing surgical treatment for ‘rapidly growing’
uterine tumors, clinicians should suspect the presence of
uterine sarcoma [23]. Though its incidence is very low, it
is slightly increasing, as reported earlier [5]. For early-
stage sarcoma, the most important factor related to pa-
tient survival is no residual disease after surgery [1].
Therefore, more precise and conventional diagnostic tools
will be required to improve patient survival.

There is a strong consensus that surgery is the mainstay
of treatment for uterine sarcoma. The standard procedure
is total abdominal hysterectomy, bilateral salpingo-oo-
phorectomy, and the sampling of pelvic lymph nodes. No
residual disease after surgery is the most important prog-
nostic factor, as described in our data. The survival bene-
fit of additional pelvic or para-aortic lymphadenectomy
[27-29] is still unclear. Further, there are no clear guide-
lines for recommending adjuvant radiotherapy or chemo-
therapy following definitive surgery and staging for uter-
in¢ sarcoma, because of the absence of randomized trials
to address the role of adjuvant radiotherapy or chemo-
therapy.

Various prognostic factors for uterine sarcoma, such as
myometrial invasion, pelvic or para-aortic lymph node
metastasis, the presence of ascites, and pTNM, has been
well described in many reports using univariate or multi-
variate analyses. However, the clinical usefulness of such
prognostic factors remains controversial. Qur series in-
cluded too few patients with ESS to analyze for prognostic
factors; almost all of them had low-grade tumors, and are
still alive [3, 10]. Therefore, the other 2 groups of uterine
sarcoma: CS§ and LMS, were analyzed by univariate and
multivariate survival analyses with the Cox proportional
hazards model. In the CS group, by univariate and multi-
variate survival analysis, distant metastasis, parity and
myometrial invasion were significantly associated with
risk of death or recurrence. These data are very similar to
those for endometrial cancer, except for parity, as de-
scribed earlier. Myometrial invasion [12] and extrauter-
ine lesions [3, 7, 11, 28] have been most extensively dis-
cussed. In the LMS group, multivariate analysis for this
group showed distant metastasis and presence of residual
disease [7-9] to be significantly associated with risk of
death or recurrence. These data seem reasonable, because
both presence of residual disease and distant metastasis
were directly related to prognosis. Therefore, it is very
important for clinicians to try to resect a tumor as com-
pletely as possible, and this appears to be the only way to
improve patient survival with LMS,

In this regional study in Hokkaido, Japan, it is con-
cluded that CS and LMS are often fatal diseases, especial-
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ly in advanced stages, as described above. However, ESS
is a type of uterine sarcoma with a relatively good progno-
sis. Future prospective studies are necessary to (1) estab-
lish more accurate preoperative procedures for uterine
sarcoma, (2) establish useful adjuvant therapies with no

10
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Abstract

Objective: A binary grading system has been proposed
to assess the amount of solid growth, the pattern of inva-
sion, and the presence of necrosis, and thereby divide
endometrial endometrioid carcinomas into low- and
high-grade tumors. We analyzed this system for predict-
ing the prognosis, with respect to inter- and intraobserv-
er reproducibility and treatment modalities. Methods: A
total of 200 endometrial carcinomas, based on hysterec-
tomy specimens, were graded according to the binary
grading system, for comparison against The Internation-
al Federation of Gynecology and QObstetrics (FIGO) sys-
tem and nuclear grading. Results: Both inter- and in-
traobserver agreement using the binary grading system
(x = 0.57; percent agreement: 82% and x = 0.62; B4%]}
were superior compared with the FIGO system (0.50;
60% and 0.62; 73%)} and the nuclear grading {0.23; 49%
and 0.43; 65%,). Patients with early-stage low-grade tu-
mors had a 98% rate for 5-year survival (5YS). Patients

with early-stage high-grade tumors, and those with ad-
vanced-stage low-grade tumors, had respectively 86% to
87% rates for BYS. But patients with advanced-stage
high-grade tumors had a 49% rate for 5YS. In binary low-
grade early-stage tumors, the patient outcome was bet-
ter with no adjuvant therapy and chemotherapy, com-
pared with other therapies. Conclusion: A binary grading
system was superior to others in permitting greater
reproducibility and predicting the prognosis of endome-
trial cancer patients.

Copyright © 2004 S. Karger AG, Basel

Introduction

The International Federation of Gynecology and Ob-
stetrics (FIGO) tumor grading system [1] is the most
widely used for endometrial carcinoma. For endome-
trioid endometrial carcinomas, the FIGO grading system
is a three-tiered system for nonsquamous architectural
grading, in which grade I has a 5% or less solid growth
pattern, grade 2 has between a 6 and 50% solid growth
pattern, and grade 3 has a greater than 50% solid growth
pattern. In addition to the extent of nonsquamous sclid
growth, a markedly atypical nuclear pattern can increase
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