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Abstract. The aim of the present study was to discuss the 
clinicopathological characteristics of endometrial carcinoma 
in young females with polycystic ovary syndrome (PCOS), and 
to review the current literature. A total of 9 patients with histo‑
pathologically confirmed endometrial cancer in young females 
with PCOS at the West China Second Hospital of Sichuan 
University between December  2007 and September  2013 
were included. The clinicopathological characteristics of the 
patients were analyzed. The age range of the patients was 
24‑38 years (median age, 29), all of the cases had abnormal 
vaginal bleeding and endometrioid adenocarcinoma was the 
most common histopathological subtype observed (8 cases, 
88.9%). Of the patients, 2 had well‑differentiated cases and 
7 patients had moderately differentiated cases. None of the 
patients received regular PCOS treatments and did not turn up 
for regular check‑ups before they were diagnosed with endo‑
metrial carcinoma. Additionally, 7 patients received staging 
laparotomy with a total abdominal hysterectomy and bilateral 
salpingo‑oophorectomy, 1 patient underwent an endometrial 
resection under hysteroscopy and the final patient received a 
high‑dose of medroxyprogesterone treatment without surgery. 
In conclusion, doctors should take into consideration that 
young women with PCOS may also exhibit an endometrial 
carcinoma, and diagnosing and treating the endometrial carci‑
noma as early as possible in the young patients with PCOS is 
necessary.

Introduction

Polycystic ovary syndrome (PCOS) is a heterogeneous 
disorder affecting 8‑17% of women of reproductive‑age, 

and it is the most common endocrinopathy in women  (1). 
The characteristics of PCOS include oligo‑ or anovulation, 
hypertestosteronism, obesity and type II diabetes (2).

Endometrial carcinoma is the most common gynecological 
malignancy, and the disease is most commonly observed in elder 
women (3). The median age of the patients with endometrial 
carcinoma was 61 years with 75‑80% being post‑menopausal, 
and only 3‑5% of patients were <40 years old (4). Most patients 
with endometrial carcinoma are postmenopausal patients; 
however, 4‑14% of cases are observed in younger patients 
(<45 years of age) (5,6). An increasing number of clinical trials 
and studies are focused on the correlation between PCOS 
and endometrial cancer, as the major characteristics of PCOS 
are also risk factors of endometrial carcinoma (7). However, 
the mechanisms which are shared between the two condi‑
tions have not been extensively studied, and most studies are 
performed based on the assumption that chronic anovulation 
is a major factor in both conditions, resulting in high estrogen 
levels which affects the endometrium. Park et al (8) reported 
that a thick end endometrium (~8.5 mm) was a risk factor of 
developing endometrial hyperplasia and endometrial cancer 
in patients with PCOS. Additionally, it has been shown that 
polycystic ovarian morphology is significantly more common 
in younger patients (20‑40 years old) with endometrial carci‑
noma (9). The present study analyzed the characteristics of 
patients with PCOS and endometrial adenocarcinoma who 
visited the West China Second Hospital of Sichuan University, 
and a review of the current literature is performed as well.

Patients and methods

The present study was performed at the Key Laboratory of Birth 
Defects and Related Diseases of Women and Children, Ministry 
of Education of West China Second University Hospital, 
Sichuan University (Chengdu, China). All of the patients had 
histopathologically confirmed endometrial carcinoma between 
December 2007 and September 2013. The clinicopathological 
characteristics of the patients were analyzed, including their age, 
presenting symptoms, body mass index, parity, International 
Federation of Gynecology and Obstetrics (FIGO) staging (10), 
histology, tumor grade, cervical involvement, depth of myome‑
trial invasion, lymph node involvement, treatment and adjuvant 
therapy. The age range of the patients was 24‑38 years and the 
median age was 29 years.
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Postoperative adjuvant therapies were based on histo‑
pathological findings. Diagnosis of PCOS was performed 
in accordance with the American Society of Reproductive 
Medicine/European Society for Human Reproduction and 
Embryology diagnostic criteria (11). A necessary criterion was 
polycystic ovaries, which were detected using ultrasound or the 
pathological examination of surgical specimens. During the 
study period, all of the patients underwent a regular physical 
examination, cytological smear, serum tumor marker measure‑
ments, B‑type ultrasonic inspection, and abdominal computed 
tomography or positron emission tomography‑computed 
tomography.

Results

Of the total 229  patients with endometrial cancer aged 
≤40  years treated at the West China Second University 
Hospital between December 2007 and September 2013, only 
9 patients also presented with PCOS. Table I summarizes the 
demographic data and Table II summarizes the clinicopatho‑
logical data. Of the 9 patients, 8 patients were women who 
were nulliparous and 1 patient had one child. All patients 
complained of abnormal vaginal bleeding. The endometrial 
thickness of the cases ranged from 3‑13.5 mm and the median 
thickness was 6.1 mm. Additionally, 6 patients (66.7%) were 
classed as obese (body mass index >25 kg/m2). Endometrioid 
adenocarcinoma was the most common histopathological 
subtype of endometrial cancer observed (8 cases, 88.9%) and 
1 patient had adenocarcinoma with squamous differentiation. 
The FIGO stage of every patient was stage I; 2 patients had 
well‑differentiated cancer and 7  patients had moderately 
differentiated cancer. In 5  patients (55.6%), ≤50% depth 
myometrial invasion was observed and the other 4 cases did 
not show evidence of myometrial invasion; 1 patient (11.1%) 
had cervical involvement and 7 cases (58.8%) had undergone 
lymph node dissections, but none of these patients exhibited 
signs of lymph node involvement. Additionally, 7 patients 
underwent staging laparotomies with total abdominal hyster‑
ectomies and bilateral salpingo‑oophorectomies, 1 patient 
underwent endometrial resection under hysteroscopy and the 
other patient received a high‑dose of medroxyprogesterone 
treatment without surgery. All 9 patients were followed up for 
38 months, and none of them succumbed to the disease during 
the follow up period. Throughout the study period, 2 patients 
received postoperative chemotherapy. The chemotherapeutic 
regimen was paclitaxel and platinum, which consisted of pacli‑
taxel (135‑175 mg/m2 in 500 ml saline, infused intravenously 
continuously on day 1) and platinum (60 mg/m2 dissolved in 
500 ml saline and infused over 4 h on day 2). This regimen 
was repeated every 4 weeks for 3 cycles of endometrial thick‑
ness. At the time of writing, 7 cases (77.8%) were alive and 
free of the disease following treatment, while treatment failed 
in 2 cases during the follow‑up period.

Discussion

Endometrial cancer is a malignancy arising from the 
uterine endometrium or lining. While endometrial cancer is 
rarely observed in younger women, studies have shown the 
prognostic outcomes of younger women with endometrial 

carcinoma are less favorable than those of older women (12‑14). 
Laughlin‑Tommaso  et  al  (10) reported a possible discor‑
dance between myometrial invasion, tumor grade and 
lymph node involvement in younger women. However, 
Hanprasertpong et al (15) found that women with endometrial 
cancer aged <45 years were most commonly diagnosed with 
early stage and well differentiated cancer. As the number of 
young women with endometrial cancer is increasing (12), and 
the majority of women younger women have not given birth, 

Table I. Clinicopathological characteristics of the patients.

Variable	 n (%)

Age, years
  Median 	 29
  Range	 24‑38
    Standard deviation	 5.02
Presenting symptoms
  Abnormal vaginal bleeding	 9 (100)
Endometrial thickness, mm
  Median	 6.1
  Range	 3‑13.5
Body mass index
  ≥25	 6 (66.7)
  <25
Parity
  0	 8 (88.9)
  1	 1 (11.1)

Table II. Histopathological characteristics of the patients.

Histology	 n (%)

  Endometrioid adenocarcinoma	 8 (88.9)
  Adenocarcinoma with squamous differentiation	 1 (11.1)
FIGO stage
  I	 8 (88.9)
  II	 1 (11.1)
Grade
  1	 2 (22.2)
  2	 7 (77.8)
Cervical involvement
  No	 8 (88.9)
  Yes	 1 (11.1)
Depth of myometrial invasion
  ≤50%	 5 (55.6)
  None	 4 (44.4)
Lymph node involvement
  No	 9 (100)
  Yes	 0 (0)

FIGO, International Federation of Gynecology and Obstetrics.
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the treatment of endometrial cancer in younger women is 
increasingly challenging (16).

Previous studies have reported that nulliparity (resulting 
from infertility due to chronic anovulation), obesity and 
chronic anovulation occurs in younger patients with endo‑
metrial carcinoma (16). These characteristics are also typical 
features observed in patients with PCOS, and PCOS is the 
most common cause of anovulation and nulliparity in young 
women. Cheung (17) reported that the rate of endometrial 
hyperplasia in PCOS without regular treatment was 35.7%, 
and another study showed that the prevalence of endometrial 
malignancy in patients with polycystic ovaries was 37% (14).

Therefore, a possible association between PCOS and endo‑
metrial cancer was considered a possibility. An association 
between PCOS and endometrial carcinoma was first suggested 
in 1949 (18). Types of cancer associated with chronic hormone 
stimulation in women include endometrial, ovarian and breast 
cancer. In women with PCOS, chronic estrogen stimula‑
tion often causes endometrial hyperplasia or endometrial 
cancer (7,19‑21). In the present study, the patients recruited 
were relatively young. Thus, it is possible that genetic factors 
may be strongly associated with the development of endome‑
trial cancer rather than or in addition to PCOS.

PCOS is characterized by chronic anovulation, nulliparity 
and high estrogen level exposure, which have also been shown 
to be associated with the development of endometrial hyper‑
plasia leading to endometrial cancer. A related study showed 
that the endometrium of patients with PCOS showed a higher 
concentration of androgen and estrogen receptors, and this 
may underlie the development of endometrial hyperplasia 
and endometrial carcinoma (22). In the patients recruited in 
another study, 8 patients (88.9%) were nulliparous and all of 
them had abnormal vaginal bleeding. Studies have suggested 
that patients should be evaluated via endometrial biopsy when 
they exhibited the following factors: Endometrial stripe thick‑
ness >7 mm or a menstrual cycle for >3 months, endometrial 
stripe thickness >12 mm and long‑term treatment with exog‑
enous estrogens (8,17).

Another characteristic of PCOS is insulin resistance, which 
increases the risk of developing type 2 diabetes mellitus, a 
condition that results in elevated fasting glucose levels (19). 
Additionally, alterations in the glucose levels may be used to 
predict development of endometrial cancer, as cancer cells 
require an increased demand for glucose and thrive in hyper‑
glycemic environments (23). Obesity has also been found to be 
strongly associated with the risk of endometrial cancer risk in 
patients with PCOS. Furberg and Thune (24) found that obesity 
increases the risk of endometrial cancer 2‑fold compared with 
non‑obese patients. The results of the present study showed that 
six cases (66.7%) were obese, supporting the previous study.

Previous studies have examined the association between 
PCOS and endometrial carcinoma at the molecular level. 
Overexpression of osteopontin, an oncogene involved in 
carcinogenesis, is observed in the endometrium of patients 
with PCOS (25). It has also been shown that Cyr61 protein 
expression levels are increased in patients with PCOS with 
endometrial cancer (26).

A previous study showed that patients with PCOS presented 
with well‑differentiated or moderately‑differentiated instances 
of endometrial cancer, and the patients were often diagnosed 

at an early stage with a low risk of metastasis (27). In the 
present study, 2 patients had well‑differentiated instances and 
7 patients had moderately‑differentiated instances of endome‑
trial cancer. All of the patients were stage I and none of them 
had lymph node involvement.

The standard treatment for patients with endometrial 
cancer is a hysterectomy and a bilateral salpingo‑oophorec‑
tomy (3). In young women who present with a low histological 
grade and early‑stage disease, conservative hormonal therapy 
may be used with close follow‑up (28). In the patients recruited 
for the present study, 7 patients underwent a staging lapa‑
rotomy with a total abdominal hysterectomy and a bilateral 
salpingo‑oophorectomy, 1  patient underwent endometrial 
resection under hysteroscopy and the other patient received a 
high‑dose of medroxyprogesterone treatment without surgery.

The present study highlights the risk of developing endo‑
metrial cancer in women with PCOS. In young women who 
complain about abnormal vaginal bleeding and nulliparity, 
a diagnosis of PCOS should be considered. After confirma‑
tory diagnosis of PCOS, regular treatment and follow‑up 
are important. A staging laparotomy with a total abdominal 
hysterectomy and a bilateral salpingo‑oophorectomy is the 
standard treatment. Long‑term progestogen treatment should 
be used in patients who present with a low histological grade 
and early‑stage disease.
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