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Objective
We investigated the features of endometrial hyperplasia with concurrent endometrial cancer that had been 
diagnosed by endometrial sampling. Further, we attempted to identify an accurate differential diagnostic method. 

Methods
We retrospectively studied 125 patients who underwent a diagnostic endometrial biopsy or were diagnosed after the 
surgical treatment of other gynecological lesions, such as leiomyoma or polyps. Patients were diagnosed between 
January 2005 and December 2013 at Busan Paik Hospital. Clinical and histopathological characteristics were compared 
in patients who had atypical endometrial hyperplasia with and without concurrent endometrial cancer.

Results
The patients were grouped based on the final pathology reports. One hundred seventeen patients were diagnosed 
with endometrial hyperplasia and eight patients were diagnosed with endometrioid adenocarcinoma arising from 
atypical hyperplasia. Of the 26 patients who had been diagnosed with atypical endometrial hyperplasia by office-
based endometrial biopsy, eight (30.8%) were subsequently diagnosed with endometrial cancer after they had 
undergone hysterectomy. The patients with endometrial cancer arising from endometrial hyperplasia were younger 
(39.1 vs. 47.2 years, P=0.0104) and more obese (body mass index 26.1±9.6 vs. 23.8 ± 2.8 kg/m2, P=0.3560) than the 
patients with endometrial hyperplasia. The correlation rate between the pathology of the endometrial samples and 
the final diagnosis of endometrial hyperplasia was 67.3%. 

Conclusion
In patients with atypical endometrial hyperplasia, the detection of endometrial cancer before hysterectomy can 
decrease the risk of suboptimal treatment. The accuracy of endometrial sampling for the diagnosis of concurrent 
endometrial carcinoma was much lower than that for atypical endometrial hyperplasia. Therefore, concurrent 
endometrial carcinoma should be suspected and surgical intervention should be considered in young or obese 
patients who present with atypical endometrial hyperplasia.
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Introduction 

Endometrial hyperplasia is defined as histologically abnormal 
overgrowth of the endometrial glands and can be a precursor 
to cancer. Sustained stimulation by estrogen that is not op-
posed by progesterone can lead to an increased number of en-
dometrial glands. There are several conditions that can induce 
the abnormal proliferation of endometrial glands. One exam-
ple is polycystic ovary syndrome, which can occur in women of 
reproductive age, or obese women. Endometrial hyperplasia, 
particularly with atypia, is a significant concern clinically be-
cause it can be a precursor and marker of concurrent endome-
trial cancer [1]. 

The incidence rate of endometrial hyperplasia is dependent 
on both age and symptoms. In asymptomatic premenopaus-
al women, the incidence of endometrial hyperplasia without 
atypia is <5% and the incidence of endometrial hyperplasia 
with atypia is <1% [2]. In contrast, the incidence of endo-
metrial hyperplasia has been reported to be as high as 10% 
among premenopausal women with abnormal uterine bleed-
ing [3]. The risk factors for endometrial hyperplasia are similar 
to those for type 1 endometrial cancers, which are estrogen-
dependent endometrioid adenocarcinomas and are associated 
with a favorable prognosis [4]. In fact, approximately 80% to 
85% of endometrial cancers are endometrioid carcinomas with 
minimal myometrial invasion that arise from atypical complex 
hyperplasia [5,6]. Approximately 30% to 40% of patients di-
agnosed with atypical hyperplasia may have concurrent adeno-
carcinoma, and the remaining 60% to 70% have a very high 
risk of cancer development [7]. Because the management and 
prognosis of endometrial hyperplasia and endometrial cancer 
are very different, differential diagnosis is important. Specifi-
cally, the accurate diagnosis of precancerous lesions of the en-
dometrium and the exclusion of coexisting endometrial carci-
nomas are absolutely required for the optimal management of 
patients.

In general, endometrial hyperplasia is diagnosed by endome-
trial sampling with biopsy or curettage. However, it is unclear 
whether these methods can be used to accurately diagnose 
precancerous lesions of the endometrium [8]. Additionally, pa-
tients with endometrial intraepithelial neoplasia (EIN) or atypi-
cal hyperplasia that has been diagnosed by endometrial biopsy 
may be subsequently diagnosed as endometrial carcinoma 
based on the final analysis of the hysterectomy specimens. 
Therefore, the risk of suboptimal treatment can be decreased 

by detecting endometrial carcinoma accurately before hyster-
ectomy in patients with endometrial hyperplasia. 

The objectives of this study were to analyze the frequency of 
coexisting endometrial cancer in patients with atypical endo-
metrial hyperplasia that had been diagnosed by endometrial 
sampling, and to identify an accurate differential diagnostic 
method by performing a literature review.

Materials and methods

Between January 2005 and December 2013, 218 patients with 
endometrial hyperplasia were diagnosed by endometrial sam-
pling with office-based biopsy, curettage, or an operation for 
the treatment of other gynecological lesions (such as leiomyo-
ma or polyps) at the Department of Obstetrics and Gynecology, 
College of Medicine, Inje University, Busan Paik Hospital. Of 
these patients, 125 were managed as inpatients and 93 were 
treated as outpatients. The medical records of the 125 hospi-
talized patients were retrospectively reviewed. The clinicopath-
ological data that were collected included the patient’s age, 
symptoms, body mass index (BMI), parity, menopausal status, 
methods of diagnosis, and subsequent operation, such as total 
hysterectomy. BMI was calculated as weight in kilograms di-
vided by height in meters squared. Menopause was defined as 
the absence of menstrual periods for 12 consecutive months. 
Endometrial hyperplasia was suspected when measurement re-
vealed that the endometrial thickness was greater than 4 mm 
in a patient with postmenopausal bleeding or greater than 8 
mm in a patient with premenopausal abnormal uterine bleed-
ing. Transvaginal ultrasonography was used to determine the 
endometrial thickness, which was measured as the maximum 
anterior–posterior thickness of the endometrial echo on a long-
axis transvaginal view of the uterus. None of the patients was 
receiving hormonal replacement therapy. 

The histopathological reports for the endometrial samples 
and final excised specimens were reviewed. We compared the 
clinical and histopathological characteristics of patients with 
endometrial hyperplasia and those with endometrial cancer 
arising from atypical complex hyperplasia according to the final 
diagnosis. The histopathological diagnosis was based on the 
World Health Organization (WHO) classification criteria. The 
study was approved by the relevant institutional review board 
of Busan Paik Hospital. 

Statistical analyses were performed using MedCalc ver. 14.8.1 
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(MedCalc Software, Mariakerke, Belgium). Categorical vari-
ables were compared using chi-square tests and Fisher’s exact 
tests. The mean, median, and standard deviation were calculat-
ed for continuous variables, which were compared using t-tests 
and Pearson’s correlation coefficients. The chi-square test was 
used to assess concordance. P<0.05 was considered statistically 
significant. 

Results 

Between January 2005 and December 2013, 125 patients 
were hospitalized for the treatment of endometrial hyperplasia 
that had been diagnosed based on the pathological results of 
endometrial sampling, such as from office-based biopsy, cu-
rettage, or surgery for the treatment of other gynecologic le-
sions. Of these patients, 117 were diagnosed with endometrial 
hyperplasia and eight were diagnosed with endometrioid ad-
enocarcinoma based on the final pathology. The patient char-
acteristics and methods of diagnosis and treatment are shown 
in Table 1. The mean age of the patients was 46.8±10.0 years, 
the mean BMI was 23.7±4.1 kg/m2, and the most common 
symptom was intermenstrual bleeding (66.4%). Twenty-four 
percent of the patients were postmenopausal women. The pa-
tients were diagnosed by transvaginal sonography (TVS) and 
endometrial biopsy. However, 21 patients (16.8%) did not 
undergo endometrial sampling because endometrial hyperpla-
sia had not been discovered until they underwent surgery. Of 
these 21 patients, 13 were diagnosed with endometrial hyper-
plasia after a hysterectomy had been performed for the treat-
ment of myoma, adenomyosis, or endometrial polyps; 7 were 
diagnosed with simple endometrial hyperplasia after hystero-
scopic polypectomy for the treatment of endometrial polyps; 
and 1 was diagnosed with simple endometrial hyperplasia after 
myomectomy of submucosal myoma. After endometrial hyper-
plasia had been diagnosed, 119 patients (95.2%) underwent 
surgical or medical treatment. 

Using the WHO 1994 classification system, the endometrial 
lesions were divided into five groups after the histology of the 
case had been confirmed by the final pathology (Table 2).

1. The accuracy of endometrial sampling for 
differential diagnosis between endometrial cancer 
arising from atypical endometrial hyperplasia and 
atypical endometrial hyperplasia

The 104 patients with endometrial hyperplasia that had been 
diagnosed by endometrial sampling were divided into two 

Table 1. Clinical characteristics and the methods of diagnosis and 
treatment

Variable Value

Clinical characteristics

Mean age (yr) 46.8±10.0

Mean body mass index (kg/m2) 23.7±4.1

Normal (18.5–23) 61 (48.8)

Overweight (>23) 64 (51.2)

Symptoms

Heavy menstrual bleeding 18 (14.4)

Intermenstrual bleeding  83 (66.4)

Othersa) 24 (19.2)

Parity

No 21 (16.8)

Yes 104 (83.2)

Menopause

No 95 (76.0)

Yes 30 (24.0)

Diagnosis 

Endometrial thickness by TVS (mm) 11.6±5.7

Endometrial sampling 

Yes 104 (83.2)

No 21 (16.8)

Method of endometrial sampling

Office based biopsy 58 (55.8)

Dilatation and curettage 46 (44.2)

Treatment 

Yes 119 (95.2)

No 6 (4.8)

Method of treatment (n=119)

Operation 101 (84.9)

Hysterectomy 89 (88.1)

Hysteroscopic op 9 (8.9)

Dilatation and curettage 3 (3.0)

Medication 18 (15.1)

Megestrol acetate (120 mg/day) 2 (11.1)

Medroxyprogesterone acetate (10 mg/day) 16 (88.9)

Values are presented as mean±standard deviation or number (%).  
TVS, transvaginal sonography.
a)Vaginal discharge, oligomenorrhea, lower abdominal pain, etc. 
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groups. The first group consisted of the 58 patients who were 
diagnosed by office-based endometrial biopsy and the second 
consisted of the remaining 46 patients, who had been diag-
nosed by dilatation and curettage (D&C). We assessed the con-
cordance rate between the diagnoses based on endometrial 
sampling and those based on the final pathology. Seventy-eight 
patients were diagnosed with endometrial hyperplasia without 
atypia based on endometrial sampling and 26 patients were 
diagnosed with atypical endometrial hyperplasia based on en-
dometrial sampling. Among the 104 patients who were diag-
nosed with endometrial hyperplasia based on the final pathol-
ogy, the histological results of the endometrial sampling were 
largely in agreement with the final hysterectomy specimens or 
repeat D&C in 70 patients (67.3%). The diagnoses that had 
been based on endometrial samples from office-based endo-
metrial biopsies and D&C showed concordance rate of 60.3% 
and 76.1% with the final diagnosis, respectively (P=0.1364). 

Of the 26 patients with atypical endometrial hyperplasia that 
had been diagnosed by endometrial sampling, eight were sub-
sequently diagnosed with endometrial cancer based on the 
final hysterectomy specimens. These patients had atypical en-
dometrial hyperplasia with concurrent endometrial carcinoma. 
The rate of coexisting endometrial cancer in patients with a 
diagnosis of atypical endometrial hyperplasia was therefore 
30.8% (8/26). Importantly, the histological results from the en-
dometrial sampling were highly inconsistent with the final pa-
thology for the eight patients with endometrial cancer. Five of 
the patients had undergone office-based endometrial biopsy 
and three had undergone D&C. The patients with concurrent 
endometrial carcinoma demonstrated favorable prognostic 
features with histologic grade 1 and type 1 (endometrioid) car-
cinomas. None of these eight patients showed serosal invasion 
or ovarian, tubal, or omental involvement. 

2. Comparison of the clinical characteristics of 
patients with atypical endometrial hyperplasia and 
coexisting endometrial cancer
As shown in Table 3, we compared the clinical characteristics of 
patients who had atypical endometrial hyperplasia alone and 
patients who had atypical endometrial hyperplasia with con-
current endometrial carcinoma in the resected uteri, who were 
diagnosed with atypical endometrial hyperplasia on endome-
trial sampling. The mean age of the patients diagnosed with 
endometrial carcinoma was much lower than that of patients 
diagnosed with atypical endometrial hyperplasia alone (39.1 
vs. 47.2 years, P=0.0104). In addition, the mean BMI of the 
patients with endometrial cancer was higher than that of pa-
tients with atypical endometrial hyperplasia alone (26.1±9.6 vs. 
23.8±2.8 kg/m2), although the difference was not statistically 
significant. As measured using TVS, the endometrial thickness 
in women with endometrial cancer was greater than that in 
women with atypical hyperplasia alone (10.0±4.9 vs. 13.0±8.9 
mm), but this difference was also non-significant. The degree 
of concordance between the surgical biopsy results and the 
final pathology was much higher in the patients with atypi-
cal endometrial hyperplasia alone than in those who also had 
concurrent endometrial cancer (72.2% vs. 0%, P=0.00164). 

Discussion 

The standard treatment for early-stage endometrial cancer is 
hysterectomy with bilateral salpingo-oophorectomy, as well as 
pelvic and para-aortic lymph node sampling. However, primary 
hormonal therapy with progesterone is an alternative to surgi-
cal treatment for younger patients who wish to preserve their 
fertility [9]. In our study, office-based biopsy and D&C showed 
60.3% and 70.6% concordance with the final diagnosis, re-
spectively. Accordingly, the diagnosis of atypical endometrial 
hyperplasia is difficult. Nonetheless, it remains important to di-
agnose this condition because it can progress to cancer. 

The positive predictive value of atypical endometrial hyper-
plasia diagnosed by endometrial sampling has varied widely in 
previous reports, ranging 6% to 63% [10-12]. In our study, the 
positive predictive value of endometrial sampling for diagnos-
ing atypical endometrial hyperplasia was 72.2 % (95% confi-
dence interval, 46.5 to 90.3). Therefore, additional diagnostic 
testing is needed to accurately diagnose atypical endometrial 
hyperplasia. 

Table 2. The frequency of endometrial hyperplasia by WHO clas-
sification

 WHO classification Frequency (%)

Simple hyperplasia without atypia 83 (66.4)

Simple hyperplasia with atypia 2 (1.6)

Complex hyperplasia without atypia 14 (11.2)

Complex hyperplasia with atypia 18 (14.4)

Endometrioid adenocarcinoma 8 (6.4)

Diagnosis confirmed by final pathology of endometrial lesions.
WHO, World Health Organization.
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In a recent report on patients diagnosed with atypical en-
dometrial hyperplasia [13], the rate of concurrent endometrial 
cancer was high, with an overall average of 37%. Moreover, 
this rate increased to 40% to 48% in recent cases that were di-
agnosed in routine practice. In our study, we observed a some-
what lower rate of coexisting endometrial cancer in patients 
who had been diagnosed with atypical endometrial hyperpla-
sia (30.8%); nonetheless, this rate remains high enough to 
suggest that differential diagnostic techniques are required to 
identify concurrent endometrial cancer among those patients 
who have been diagnosed preoperatively with atypical endo-
metrial hyperplasia.

Regarding potential risk factors for coexisting endometrial 
cancer, our study’s results suggest that obesity and age warrant 
further investigation. In our study cohort, the mean BMI was 
23.7 kg/m2, which was not particularly high. We compared 
the mean BMIs of patients with concurrent endometrial can-
cer and atypical endometrial hyperplasia and found that they 
were 26.1 and 23.8 kg/m2, respectively. This result showed that 

patients with concurrent endometrial cancer were more obese 
than patients with atypical endometrial hyperplasia. However, 
the difference was not statistically significant, perhaps as a con-
sequence of the small number of patients that were included in 
this study. In another recent study [11], a higher BMI was asso-
ciated with an elevated risk of concomitant endometrial carci-
noma. The mean age of patients with endometrial hyperplasia 
was 46.8 years overall, while the patients with concurrent en-
dometrial cancer were generally younger than those with atyp-
ical endometrial hyperplasia (39.1 vs. 47.2 years, P=0.0104). 

In our study, the concordance rate between diagnoses based 
on endometrial biopsy specimens and final pathology was 
much lower for atypical endometrial hyperplasia with concur-
rent endometrial cancer than for atypical endometrial hyperpla-
sia alone (0% vs. 72.2%, P=0.00164). In our study, the concor-
dance rate between the endometrial sample diagnosis and the 
final diagnosis was lower for endometrial sampling that had 
been performed via office-based endometrial biopsy. There-
fore, although atypical endometrial hyperplasia was discovered 

Table 3. Comparison of clinical characteristics of atypical endometrial hyperplasia and concurrent carcinoma of uterus after a sample di-
agnosis of atypical endometrial hyperplasia 

Atypical endometrial hyperplasia (n=18) Endometrial cancer (n=8) P-value

Mean age (yr)   47.2±6.8 39.1±6.6 0.010

Mean body mass index (kg/m2) 23.8±2.8 26.1±9.6 0.356

Menopause 1.000

Yes 4 (22.2) 1 (12.5)

No 14 (77.8) 7 (87.5)

Hysterectomy 1.000

Yes 16 (88.9) 8 (100)

No 2 (11.1) 0 (0.0)

Symptoms 0.845

Menorrhagia 2 (11.1) 1 (12.5)

Intermenstrual bleeding  12 (66.7) 6 (75.0)

Others 4 (22.2) 1 (12.55)

Parity 0.635

Yes 14 (77.8) 5 (62.5)

No 4 (22.2) 3 (37.5)

Endometrial thickness by TVS (mm) 10.0±4.9 13.0±8.9 0.278 

Surgical biopsy correlation 0.002

Yes 13 (72.2) 0 (0.0)

No 5 (27.8) 8 (100)

Categorical variables were compared using Fisher’s exact tests and the mean, median, and standard deviation were calculated for continuous 
variables, which were compared Pearson’s correlation coefficients; Values are presented as mean±standard deviation or number (%).
TVS, transvaginal sonography.
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in office-based endometrial biopsies, more aggressive therapies 
than treatment with medication alone should be considered. 
Goldstein [14] described the stepwise evaluation of the en-
dometrium in patients with abnormal uterine bleeding. They 
concluded that TVS and sonohysterography could be used to 
triage patients effectively based on the following criteria: the 
absence of an anatomic lesion; the presence of a global le-
sion, such as a diffuse and proliferative endometrium; or the 
absence of focal lesions or focal abnormalities, such as polyps 
or carcinoma. In such cases, an invasive procedure would be 
required following TVS, such as a blind biopsy for global le-
sions or a hysteroscopy for focal endometrial processes. 

Because focal lesions are often missed on office-based en-
dometrial sampling, it has been recommended that patients at 
high risk undergo D&C before a hysterectomy [15,16]. How-
ever, even with D&C, endometrial cancer will be missed in as 
many as 18% of patients with atypical endometrial hyperplasia 
[15]. It is clear that D&C does not completely exclude the pos-
sibility of concurrent endometrial carcinoma [17]. Therefore, 
a patient with atypical endometrial hyperplasia may have to 
undergo hysterectomy, depending on her age and the priority 
that she places on the preservation of reproductive function. 

To accurately diagnose a patient with concurrent endometrial 
cancer, both a diagnostic method and a pathological classifica-
tion are important. The greatest problem with the WHO 1994 
classification system is that it relies upon relatively subjective 
histological criteria, resulting in relatively low interobserver 
agreement and reproducibility among pathologists [18]. In a 
large prospective multi-institutional cohort study of atypical 
complex endometrial hyperplasia diagnosed by community 
pathologists [18], a pathology review panel of 3 gynecologic 
pathologists agreed with the initial diagnosis in only 38% of 
cases. Baak et al. [19] and Salman et al. [1] have proposed that 
the EIN classification is more accurate than the WHO classifica-
tion for identifying precancerous lesions. The EIN system is also 
better at identifying women with benign changes that were 
initially thought to be high risk according to the WHO clas-
sification [1].

There are several limitations in this study including its retro-
spective design, a small sample size, and the fact that it was 
conducted at a single institution. The small sample size may 
affect the power and significance of the findings. 

In conclusion, the risk of concurrent malignancy was 30.8% 
in patients who had been diagnosed with atypical endometrial 
hyperplasia based on surgical biopsy specimens. As compared 

with office-based endometrial sampling, D&C provided more 
accurate diagnoses of atypical endometrial hyperplasia. How-
ever, neither approach constituted an appropriate method for 
diagnosing concurrent endometrial cancer. Our results tend to 
suggest that concurrent endometrial carcinoma should be sus-
pected in patients with atypical endometrial hyperplasia who 
are younger and more obese than is typical for this condition; 
surgical intervention should be considered for these patients. 
Finally, we recommend using the EIN classification for endo-
metrial lesions because it is more likely to successfully identify 
cancerous lesions than the WHO classification.
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