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ABSTRACT 

  

Introduction: Endometrial hyperplasias are precursors of endometrial carcinoma. WHO hyperplasia 

classification system has confusing and overlapping criteria which prompted the development of a system 

based on Endometrial Intraepithelial Neoplasia (EIN).  

Objectives 

1. To review Endometrial Intraepithelial Neoplasia. 

2. To reclassify WHO classification of endometrial hyperplasia into EIN and non-EIN category. 

Materials And Methods: In 102 patients diagnosed as WHO hyperplasia reclassification was done using 

EIN criteria 1) Glandular crowding.2) Cytologic demarcation. 3) Size of the lesion should exceed 1mm. 

4) exclude benign processes 5) exclude carcinoma. 

Results: Out of 102 cases, 53(51.96%) cases were diagnosed as simple typical hyperplasia, 12(11.76%) 

cases as complex typical hyperplasia, 21(20.58%) cases as simple atypical hyperplasia and 16(15.68%) 

cases as complex atypical hyperplasia. 26% were re-classified as EIN and 64% as non-EIN lesions. 

23(62.16%) out of 37 cases of atypical hyperplasia were reclassified as EIN. None of the simple 

hyperplasias turned out to be EIN and 4(33.33%) of 12 cases of complex hyperplasia were reclassified as 

EIN. 

Conclusion: EIN criteria can be easily applied to routine haematoxylin and eosin sections and has good 

reproducibility. EIN diagnosis prevents the progression to endometrial adenocarcinoma and helps in 

clinical management which is less intensive than for adenocarcinoma.  
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INTRODUCTION 

Abnormal uterine bleeding is a 

common problem having a long list of 

causes in different age groups which 

interferes significantly with the quality of 

life. 
[1,2]

 AUB can present in many patterns 

and can be assessed by light microscopy 

which remains the diagnostic standard for 

the clinical diagnosis of endometrial 

pathology. Out of the list of organic lesions 

the most common is endometrial hyperplasia 

accounting for 30% cases. AUB may be the 

symptom of endometrial carcinoma in 8 – 

50% of cases. 
[1,3,4] 

The criteria for diagnosis of 

precancerous lesions of the endometrium are 

not standardized because of many 

shortcomings in the WHO endometrial 
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hyperplasia classification system. 
[5-7]

 The 

Endometrial Collaborative Group classified 

the endometrial lesions into endometrial 

hyperplasia and endometrial neoplasia. 

Endometrial neoplasia was divided into 

intra-epithelial and invasive neoplasia. 

Endometrial hyperplasia without atypia 

rarely progresses to neoplasia but atypical 

hyperplasias which are presently reclassified 

as Endometrial Intraepithelial Neoplasia 

(EIN) is a monoclonal endometrial 

prEINvasive glandular proliferation and 

carries a significant risk of progression into 

invasive carcinoma. 
[8-10]

 

According to Endometrial 

Collaborative Group, the advantages to 

diagnose premalignant endometrial disease 

as EIN are 1) Pre-cancers should be placed 

in a single diagnostic category 2) Pre-

cancers are monoclonal and thus neoplastic 

and parallelism with other pre-cancerous 

nomenclature systems elsewhere in the 

female genital tract is required 3) 

Endometria which do not meet diagnostic 

criteria for EIN can be diagnosed as 

―Endometrial Hyperplasia‖ to distinguish 

them from EIN lesions. The prognostic 

superiority of EIN system than other 

commonly used systems is proved by long 

term prospective multicenter studies. 
[11]

 

Based on these considerations, the present 

study was designed to review Endometrial 

Intraepithelial Neoplasia (EIN) and to 

correlate it with WHO classification of 

endometrial hyperplasia.  

 
MATERIALS AND METHODS 

The hematoxylin and eosin stained 

slides of one hundred and two patients 

between 2006 to 2012 were studied. The 

patients who presented with abnormal 

vaginal bleeding and were diagnosed as 

endometrial hyperplasia under the WHO 

system of reporting hyperplasia were 

included in this study. The patients were not 

on hormonal therapy. The formalin fixed 

samples were routinely processed and 4-5μ 

thick sections were cut from paraffin blocks. 

The sections were stained by routine 

haematoxylin and eosin stains and additional 

special stains if required. Reclassification 

was done using EIN criteria 
[12]

 such as 1) 

Glandular crowding (volume percentage 

stroma< 55%): EIN lesions have a stromal 

volume less than that of the glands 2) 

Cytologic demarcation: EIN lesions have an 

abnormal cytology within the crowded 

glands comprising an EIN focus. 3) Size of 

the lesion should exceed 1mm. 4) exclude 

confounding benign processes like secretory 

endometrium, polyps, repair etc. 5) exclude 

carcinoma. The percentages of each WHO 

hyperplasia category that was re-classified 

as EIN were then determined and classified 

as EIN lesion or Non-EIN lesion. 

 

RESULTS  

In the present study, one hundred 

and two cases of endometrial hyperplastic 

lesions were examined. The age of the 

patient ranged from 18-83 years. Majority of 

patients with WHO classified endometrial 

hyperplasias were from 4
th

 and 5
th

 decade of 

life whereas Endometrial Intraepithelial 

Neoplasia lesions were more prevalent in 

5
th

and 6
th

decade of life. Out of one hundred 

and two cases, 53(51.96%) cases were 

diagnosed as simple typical hyperplasia, 

12(11.76%) cases as complex typical 

hyperplasia, 21(20.58%) cases as simple 

atypical hyperplasia and 16(15.68%) cases 

as complex atypical hyperplasia.(Table 1) 
 
Table 1.Showing distribution of cases in WHO hyperplasia 

classification. 

WHO hyperplasia no of cases 

Simple hyperplasia 53(51.96%) 

Simple hyperplasia with atypia 21(20.58%) 

Complex hyperplasia 12(11.76%) 

Complex hyperplasia with atypia 16(15.68%) 

 

Reclassification of WHO classified 

hyperplastic lesions using EIN criteria led to 

the diagnosis of  EIN cases out of which 
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most of them were classified earlier as 

simple and complex atypical hyperplasia. 

23(62.16%) out of 37 cases of atypical 

hyperplasia were reclassified as EIN.  None 

of the simple hyperplasias turned out to be 

EIN and 4(33.33%) of 12 cases of complex 

hyperplasia were reclassified as EIN. (Table 

2) 

 
Table 2. WHO Endometrial hyperplasia re-classification using EIN 

criteria  

WHO hyperplasia EIN criteria Total 

Simple hyperplasia 0 (0%) 53(51.96%) 

Simple hyperplasia with atypia 11(52.38%) 21(20.58%) 

Complex hyperplasia 4(33.33%) 12(11.76%) 

Complex hyperplasia with atypia 12(75%) 16(15.68%) 

TOTAL 27(26.47) 102(100%) 

 
Table 3. Various studies comparing WHO classified hyperplasia with EIN 

Authors Simple 
hyperplasia 

EIN  Complex 
hyperplasia 

EIN     atypical 
hyperplasia  

EIN 

Khanna R et al  83 3(3.5%) 38 18(47%) 79 57(72%) 

Baak et al 65 9(13%) 6 2(34%) 61 35(58%) 

Hech et al 56 2(3.5%) 18 8(45%) 23 18(78%) 

Baak et al 289 37(12.8%) 67 29(43%) 123 58(47%) 

Present study 53 0(0%) 12 4(33.33%) 37 23(62.16%) 

 

 
Figure 1. Microphotograph showing simple hyperplasia (Hand E 

X10) 

 

 
Figure 2. Microphotograph showing complex hyperplasia (Hand E 

X10) 

 

 
Figure 3. Microphotograph showing simple hyperplasia with atypia 
(Hand E X40) 

 

 
Figure 4. Microphotograph showing complex hyperplasia with 

atypia (Hand E X40) 

 

DISCUSSION  

EIN usually presents with 

postmenopausal bleeding or vaginal 

bleeding or irregular menses in 

perimenopausal women. Gross specimen 
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hardlyshow any pathological findings in 

EIN unless there is thin atropic background 

in postmenopausal patients where it can be 

visible as local thickenings.  EIN is focal in 

origin hence low power screening to identify 

the focus and then high power observation 

of that focus for cytologic features is pre-

requisite in diagnosis of EIN. Apart from 

fulfilling the diagnostic criteria EIN must be 

differentiated from benign mimics and 

carcinoma.  

Normal tissues with extrinsic 

compression may show artifactually 

crowded glands but will not show cytologic 

features of EIN. Fibrous stromal content and 

quiescent epithelium will be seen in 

irregularly placed glands of lower uterine 

segment. Menstrual endometrium shows 

irregular glands but crumbled stroma will be 

present. Thus for the diagnosis of EIN intact 

stroma must be present. 

There are few benign processes 

which mimic EIN. Endometrial polyps 

exhibit altered stroma, thick vessels apart 

from random irregular glands. Benign 

endometrial hyperplasia shows generalized 

endometrial involvement unlike EIN which 

is localized. Collections of bland 

endometrial cysts on atropic endometrium or 

senile polyps also can be confused with EIN. 

Certain features are helpful in excluding 

adenocarcinoma. Specific patterns like solid, 

cribriform, mozaic and maze like growth 

will be seen in adenocarcinoma and absent 

in EIN. Myometrial invasion with stromal 

desmoplastic response is also indicator of 

adenocarcinoma. 
[13]

 

To estimate the risk of progression to 

carcinoma and guide clinical management 

the histopathologic diagnosis of endometrial 

biopsies is very important. 
[14]

 The overall 

reproducibility of WHO atypical hyperplasia 

diagnosis is poor, because of nonspecific 

reporting patterns and intra/inter-observer 

variation. Uncertainty in predicting the 

natural history of individual lesions, 

inconsistency of diagnosis, and unclear 

therapeutic implications for each diagnostic 

group complicates standardized clinical 

management of women with premalignant 

endometrial disease. Furthermore, the four 

classes of WHO hyperplasia do not define 

biologically distinctive subgroups. 
[6,15]

 

Endometrial intraepithelial neoplasia (EIN) 

is a localized lesion with objective histologic 

criteria and is a monoclonal premalignant 

endometrial glandular lesion. It has 45-fold 

elevated risk of the development of 

endometrioid-type endometrial 

adenocarcinoma. EIN arises through 

complex interactions involving the 

sequential accumulation of genetic damage 

in endometrial glands and the positive 

selective pressure of unopposed estrogen. To 

preserve the high predictability of EIN for 

concurrent/subsequent adenocarcinoma, 

strict adherence to defined diagnostic 

criteria is essential. 
[16,17]

 

In this study, majority of cases of 

endometrial hyperplasias and EIN lesions 

were seen in 5
th

 decade of life. Similar 

results were obtained in study done by 

Khanna R et al 
[18]

 Mutter et al 
[19]

 and 

Kurman et al. 
[20]

 The number of cases of 

simple typical hyperplasias in the present 

study was found to be similar with the study 

done by Khanna R et al 
[18]

 Kurman et al, 
[20]

 

Baak et al, 
[11]

 Baak et al 
[21]

 and Hecht et al. 
[22]

 Twenty seven cases (26.47%) of EIN 

lesions were re-diagnosed from one hundred 

and two cases of WHO classified 

endometrial hyperplasia which was 

relatively similar to study done by Khanna 

et al 
[17]

 and Hecht et al. 
[22]

 Lacey JV et al 

concluded that EIN and AH were both found 

to have similarly increased risks of 

progression to carcinoma among women 

observed for at least 1 year after receiving a 

biopsy-based EH diagnosis. 
[14]

 In a study 

done by Yang YF et al the sensitivity, 

specificity, positive predictive value (PPV) 

and negative predictive value (NPV) for 
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atypical EH vs. non-atypical EH in biopsy 

specimen was 95.2%, 45.4%, 43.0% and 

95.7%, respectively. For EIN vs. benign, the 

sensitivity was 100% and the specificity was 

37.1%. 
[23]

 Table 3 shows comparison of 

WHO classified simple typical hyperplasia, 

complex typical hyperplasia and atypical 

hyperplasias with EIN as studied by 

different authors. 

 

CONCLUSION  

Endometrial Intraepithelial 

Neoplasia (EIN) lesions which are 

premalignant are commonly seen in 5
th

 and 

6
th

 decade of life. EIN criteria can be easily 

applied to routine haematoxylin and eosin 

stained histopathological sections. EIN 

criteria have good reproducibility. EIN 

diagnosis if made at an earlier date will 

prevent the progression to endometrial 

adenocarcinoma. Diagnosis of EIN is 

essential as clinical management of EIN is 

less intensive and totally different from 

endometrial adenocarcinoma. 
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