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Department of Obstetrics and Gynecology, Keio University School of Medicine, Tokyo, Japan

Abstract

Aim: The number of patients under 40 years of age with early-onset endometrial cancer is on the rise in Japan.
Preservation of fertility in younger patients is a critical issue. In order to examine the clinical and pathological
characteristics of these patients, cases of early-onset endometrial cancer at a single hospital were analyzed.
Methods: Seventy-four patients were diagnosed with endometrial cancer before age 40 and included in this
study after obtaining informed consent.

Results: The clinical characteristics included a significantly higher prevalence of complications such as nul-
ligravidity and nulliparity (P < 0.001). Pathologically, well-differentiated endometrial carcinoma was signifi-
cantly more frequent (P =0.011). The 5-year survival rate was high (98.7%). In regards to the relationship
between clinicopathological features and grade of differentiation, the prevalence of G2 and G3 carcinoma was
not significantly lower (P = 0.24) in patients with obesity. Although the frequency of G2 and G3 carcinoma was
significantly higher in patients with a family history of cancer (P = 0.02), their 5-year survival rate was not
significantly lower (100%).

Conclusion: This study found that these two types of early-onset endometrial cancer are clinicopathologically
different. In patients with a family history of cancer, their body mass index was lower, and the frequency of
G2 and G3 carcinoma was significantly higher, but their 5-year disease-free survival rate was not significantly
lower.

Key words: endometrial cancer, family history of cancer, HNPCC, obesity.

Introduction

Recently, the number of patients with endometrial
cancer has increased in Japan.'! Dietary changes to the
Western lifestyle, resulting in excessive fat intake and
leading to obesity, are cited as primary causes of this
increase.?® Similarly, the prevalence of premenopausal
endometrial cancer has also increased. As endometrial

carcinoma occurs at a high frequency in patients with
hereditary non-polyposis colorectal cancer (HNPCC),
it has been suggested that some endometrial cancers
are familial, indicating a predisposition to cancer,
attracting significant attention to young patients.'*”
Although different pathways are thought to underlie
endometrial carcinogenesis, the detailed mechanisms
of carcinogenesis remain poorly understood. The
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definition of early-onset endometrial cancer is not con-
sistent in published reports (under ages 40, 45 or 50).2¢3
Most reports, however, define early-onset endometrial
cancer as occurring before age 40. It has been reported
that early-onset endometrial cancer is generally estro-
gen-dependent, is a well-differentiated endometrioid
adenocarcinoma, and, if treated in early stages, has a
favorable prognosis.**#'*"* Some reports reveal that
about half of the patients have never been pregnant,
due to infertility from complications of polycystic
ovarian syndrome (PCOS) or ovulation disorder.5"

At present, surgical hysterectomy is the primary
treatment for endometrial cancer. As the number of
patients with endometrial cancer has been tradition-
ally low in Japan and endometrial cancer occurs most
frequently after menopause, total hysterectomy is rel-
atively acceptable for those patients, At the present
time, however, due to the increase in early-onset
endometrial cancer and the etiologic characteristics
frequently leading to complications of infertility, the
preservation of fertility has to be taken into serious
consideration in an increasing number of cases. There-
fore, therapeutic methods, such as hormone (progest-
erone) therapy, that enable preservation of the uterus
have been examined. As the efficacy of hormone ther-
apy is not high, 62% of the patients who choose this
therapy at our hospital have recurrence.” Fertility
preservation alone is not a sufficient reason for choos-
ing this method of treatment, therefore necessitating
the development of new treatment methods.*¢

To examine whether early-onset endometrial cancer,
which we define as having an onset before 40 years of
age, can be further divided clinicopathologically, we
analyzed the clinical and pathological manifestations
in 74 cases of early-onset endometrial cancer.

Methods

Of 780 endometrial cancer patients who were treated at
Keio University Hospital from 1975 to 2001, 74 patients
(age 25-39years, 34.1%3.6 years) were diagnosed
before age 40 with early-onset endometrial cancer and
were examined after obtaining informed consent.

The diagnosis of endometrial cancer was made by
pathological identification of malignant tissue in the
endometrium. The surgical stage, histological type and
tumor differentiation were classified according to the
criteria of the 1988 International Federation of Gyne-
cology and Obstetrics (FIGO). For some cases in which
surgery was not performed, clinical staging was also
performed by transvaginal ultrasound, magnetic reso-

Early-onset endometrial cancer in Japanese

nance imaging (MRI) and computed tomography (CT).
Clinical characteristics were determined on initial
physical examination and history at the time of hospi-
talization. Obesity was defined as a body mass index
(BMI; weight/height®) of greater than 25, which is the
criterion of the Japanese Society for the Study of Obe-
sity, at the time of the initial physical examination.
Polycystic ovary (PCO) was considered present when
a large number of ovarian follicles were observed
by ultrasound or pathological examination of surgical
samples. The patient was considered to have a positive
family history of hereditary non-polyposis colon
cancer (HNPCQC)-associated cancer when more than
one member within second relatives had had colorec-
tal, endometrial, small intestinal, ureteral or renal can-
cer, which are included in the new Amsterdam criteria
for HNPCC, along with gastric or breast cancer, which
are reported to be associated with HNPCC."*" Breast
cancer occurs in some women with a germline muta-
tion of the hkMSH6 gene, one of the genes responsible
for HNPCC.®

Statistical significance was determined by the chi-
squared test. The 5-year survival rate was calculated
by the Kaplan-Meier method and significance was
determined by the generalized Wilcoxon method.

Results

The total number of endometrial cancer patients
appeared to increase at our hospital over the years, as
did early-onset endometrial cancer (data not shown).
The age distribution of endometrial cancer patients
is shown in Figure 1. The mean age of onset for

400
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Age (years)

Figure 1 Age at onset of endometrial cancer. The mean
age of onset of endometrial cancer was 54 years for
both groups with and without a family history of
hereditary non-polyposis colorectal cancer-associated
cancer.
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endometrial cancer was 54.2 £10.6 years (range 25—
87 years), and was similar for patients with a familial
predisposition to cancer (mean 53.8 = 10.2 years, range
25-80 years). Of these cases, 74 patients were under the
age of 40 (22 patients with a familial predisposition to
cancer), accounting for 9.5% of the total (9.8% of the
patients with a familial predisposition to cancer).

Clinicopathological manifestations of endometrial
cancer were compared between patients over age 40
and patients under age 40.

In early-onset endometrial cancer (Figs 2 and 3), the
percentage of FIGO stage I cancers was higher (73%).
More cases (66%) had a grade 1 (G1) differentiation
and fewer cases (3%) had grade 3 (G3) of poor differ-
entiation. Hysterectomy was chosen as a common

treatment in many cases of endometrial cancer. How-
ever, there was a large number of younger cases, 23%,
in which methoxyprogesterone acetate (MPA) treat-
ment was selected to preserve fertility (Fig. 4). The 5-
year survival rate in early-onset endometrial cancer
was better than in the group of patients 40 years or
older (Fig. 5), but the survival rate in FIGO stage I was
not significantly different between the two groups
(Fig. 6). Most of early-onset endometrial cancer was
early cancer, Stage I, therefore the prognosis was good.

Clinical manifestations of early-onset endometrial
cancer are shown in Table 1. The prevalence of nulli-
gravidity and nulliparity was significantly higher
(P <0.001) in younger patients compared to patients
over age 40. The younger patients had a significantly

Table 1 Clinical manifestations of early-onset endometrial cancer in patients
aged <40 years and those aged 240 years

Clinical items <40 years (%) 240 years (%) P-value
Nulligravidity 71.2 (52/73) 19.2 (131/681) <0.001*
Nulliparity 83.6 (61/73) 25.6 (172/681) <0.001*
Spontaneous abortion 6.9 (5/72) 16.8 (114/679) 0.030**
Induced abortion 123 (9/73) 28.8 (196/681) 0.003**
Family history of cancer 30.1 (22/73) 29.8 (202/678) 0.951
Double cancer 13.0 (7/54) 15.2 (71/468) 0.667
Obesity 30.0 (21/70) 27.0 (172/638) 0.588

*P < 0.01, *P < 0.05.

Stage

(@)

(b)

IV(4%

O(7%)
T1I(7%) :

11(9%)

Figure 2 Clinicopathologic characteristics of early-onset endometrial cancer. Clinical stages are shown. (a) Patients
>40 years old; (b) patients <40 years. There are more early stage tumors of FIGO stage I in early-onset endometrial cancer

patients under 40 years.
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@ Histologic type
(M) .
Seroua adenocarcinoma (1%) Clearicell adenocarcxgoma (1%) (i) i
_Mucinous adenocarcinoma (1%) Adenoacanthoma (12%) AEH, complex (10%)

. _AEH, complex (7%)
Adenoacanthoma (6%) ..,

Endometrioid

adenocarcinoma (84%) Endometrioid adenocarcinoma (78%)
®) Grade
o Othera (7%) () Othera (12%)
G3 (11%) G3 (4%)
G221%) [ R
e 7 G1 (63%)
G2 (30%) .

G1 (52%)

Figure 3 Clinicopathologic characteristics of early-onset endometrial cancer. (a) Histologic type and (b) differentiation
grade. (i) Patients aged 240 years; (ii) patients aged <40 years. There are more endometrioid adenocarcinomas and well-
differentiated tumors in early-onset endometrial cancer patients aged <40 years.

First treatment

(a) (b)
Hormone (MPA)
treatment (1% Unknown (6%
Unknown (8%) pement (1%) Radiotherapy . ( )Hormone (MPA)
Radiotherapy (<1%) __ (1%) treatment (23%)
Chemotherapy (<1%) ’

Figure 4 First treatment choice for early-onset endometrial cancer. The first treatment carried out for endometrial cancer in

patients (a) 240 years and (b) <40 years. Hormone (progesterone) treatment was chosen more frequently for early-onset
cancer.
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lower prevalence of miscarriage or abortion (P < 0.05).
Table 2 shows the pathological characteristics of early-
onset endometrial cancer. In younger patients, there
was a significantly lower prevalence of FIGO stage III
and IV (P = 0.015), a significantly higher prevalence of
well-differentiated endometrial carcinoma (P =0.011),
and a significantly lower prevalence of myometrial
invasion, vessel permeation and lymph node metasta-
sis (P <0.05). There was no significant difference in
adnexal metastasis or cervical invasion (P =0.94 and
0.22).

The relationship of prognostic factors to the FIGO
surgical stage and grade of differentiation was ana-
lyzed to examine prognostic factors in early-onset
endometrial cancer. Although there were no significant
relationships among obesity, PCO and surgical stage,
grade of differentiation, the prevalence of poorly dif-
ferentiated carcinoma appeared to be significantly
higher (P = 0.02) in patients with a familial predisposi-
tion to cancer (Table 3). In addition, we analyzed the
relationship between the patients with a familial pre-
disposition to cancer and BMI. The prevalence of

100

<40 years
j P <005
240 years

Survival rate (%)

Years

Figure 5 Five-year survival rate for early-onset endome-
trial cancer. The 5-year survival rate in-early-onset
endometrial cancer was better for patients aged
<40 years than those aged 240 years (Kaplan-Meier

poorly differentiated carcinoma tended to be higher in
patients with a familial predisposition to cancer asso-
ciated with low BMI (P = 0.05) (Table 4).

However, in terms of prognostic factors, we found
that the 5-year survival rate was favorable whether
or not the patients had a family history of HNPCC-
associated cancer (100% vs. 98%) although G2 and G3
carcinomas were more frequent in the patients with a
family history of HNPCC-associated cancer. The 5-
year survival rate was 100% in G2 and G3 carcinomas
with a family history of HNPCC-associated cancer.

Discussion

Endometrial carcinoma has been classified into two
types. One is an estrogen-dependent type that becomes
cancerous following continuous proliferation of the
endometrium induced by chronic exposure to estro-
gen. The other is an estrogen-independent type that
develops into atrophic endometrium. It is known that
the estrogen-dependent type occurs in relatively
younger patients and is well-differentiated with a
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Figure 6 Five-year survival rate for early-onset endome-
trial cancer in early stage tumors of FIGO stage I. The
survival rate in FIGO stage I was not significantly dif-
ferent between patients aged <40 years and those aged

analysis). >4(0 years (Kaplan—-Meier analysis). NS, not significant.
Table 2 Pathologic manifestations of early-onset endometrial cancer in patients
aged <40 years and those aged 240 years
Pathologic items <40 years (%) 240 years (%) P-value
Stage III-1V 11.0 (8/73) 23.4 (165/705) 0.015*
Differentiation (G2, G3) 25.7 (19/74) 40.9 (282/690) 0.011*
Muscle invasion >'/; 4.5 (3/66) 28.2 (195/691) <0.001**
Vessel permeation 3.2 (2/63) 29.0 (196/675) <0.001**
Lymph node metastasis 1.5 (1/66) 8.7 (61/704) 0.041*
Adnexal metastasis 10.3 (7/68) 10.0 (70/700) 0.938
Cervical invasion 10.6 (7/66) 16.3 (115/704) 0.223
Positive cytodiagnosis 45.1 (32/71) 58.8 (399/678) 0.025*
*P <0.05, P <0.01.
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Table 3 Relationship between the FIGO clinical stage and the cancer differentiation grade in early-onset endometrial cancer

in patients with a familial predisposition to cancer

Clinical items n Stage Il and IV Grade 2 and 3
% (n) P value % (n) P-value
Obesity
Positive 21 9.5 (2) 0.61 14.3 (3) 0.24
Negative 49 6.1 (3) 265 (13)
Polycystic ovary
Positive 36 11.1 (4) 0.21 16.7 (6) 0.26
Negative 32 3.1(1) 28.1 (9)
Family history of cancer
Positive 22 13.6 (3) 0.58 40.9 (9) 0.02*
Negative 51 9.8 (5) 15.7 (8)
*P <0.05.

Table 4 Body mass index of poorly differentiated
tumors in early-onset endometrial cancer in patients
with a familial predisposition to cancer

BMI n Grade 2 and 3 (%) P value
Positive Negative
predisposition  predisposition
<20 19  62.5(5/8) 18.2 (2/11) 0.048*
>20 54 285 (4/14) 15.0 (6/40) 0.261
>25 21 20.0(1/5) 12.5 (2/16) 0.676
Total 73 409 (9/22) 15.7 (8/51) 0.019*
*P < 0.05.

favorable prognosis, and that the estrogen-indepen-
dent type occurs in older patients.*”* Recently,
endometrial cancer with a genetic background has
been reported in cases of HNPCC, and an abnormality
of a DNA mismatch repair gene is considered to be a
causative factor.””? In addition to colorectal cancer,
the following are frequently observed within the fam-
ily of an HNPCC patient: endometrial cancer, ureteral
cancer, renal cancer, small intestinal cancer and breast
cancer.%?

In the present study, we examined the clinicopatho-
logical characteristics of 74 patients with early-onset
endometrial cancer. We found that well-differentiated,
FIGO stageI carcinoma with a favorable prognosis was
more frequently observed in early-onset endometrial
cancer compared to that in patients over age 40. These
results suggest that most early-onset carcinomas in
younger patients are estrogen-dependent. As com-
plications of nulligravidity and nulliparity are often
observed clinically in patients with early-onset
endometrial cancer, abnormal female hormones
appear to be associated with its carcinogenesis.
Although hysterectomy was the initial treatment of
choice, fertility preservation is a primary concern in

many younger patients, and there are many cases in
which progesterone therapy is performed in consider-
ation of the early stage of the disease.

Pathological analysis of early-onset endometrial
cancers shows that the frequency of myometrial inva-
sion, vessel permeation and lymph node metastasis is
low. However, there is no significant difference in can-
cer progression such as cervical invasion and ovarian
metastasis compared to cases over the age of 40. Based
on the results of this study, careful consideration
toward preservation of the ovaries in surgery for early-
onset endometrial cancer is essential, and ovarian
biopsy, by unilateral oophorectomy or contralateral
wedge resection, may be desirable.

Pathological characteristics were compared in sepa-
rate groups based on the clinical background of early-
onset endometrial cancer: one group with obesity and
one with a familial predisposition to cancer. Well-
differentiated carcinoma tended to be more frequent
in the group with obesity. There are reports showing
an association of obesity or PCO with endometrial
carcinogenesis in a chronic estrogen-stimulated condi-
tion.”* In obesity, the aromatase activity in fat tissue
converts ovarian- and adrenal gland-derived androgen
to estrone, generating a chronic estrogen-stimulated
condition. In PCO, estrogen is secreted continuously,
without progesterone secretion, due to anovulation. In
both cases therefore it has been suggested that car-
cinogenesis originates from endometrial hyperplasia
following hypertrophy of the endometrium, and well-
differentiated carcinoma is frequently observed. These
are known to be the common mechanisms of carcino-
genesis for early-onset endometrial cancer.

In contrast, it has been suggested that early-
onset endometrial cancer in patients with a familial
predisposition to cancer may be caused by a different
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