
Cytological findings of lobular endocervical glandular hyperplasia  accompanied with adenocarcinoma of the uterine cervix

Shuhei Ishii1), Yutaka Takazawa1, 2), Takahiko Ito2), Koichi Ikebata2), Junzo Fujiyama2), Noriyuki Furuta2), kyoko Komatsu2), Kengo Takeuchi1), Yuko Sugiyama2).

1) Division of Pathology, The Cancer Institute, Japanese Foundation for Cancer Research, 2) Department of Cytology, The Cancer Institute Hospital, Japanese Foundation for Cancer Research

Introduction / Objective

Lobular endocervical glandular hyperplasia (LEGH) was first reported by Nucci et al in 1999. 

Recently, atypical LEGH was proposed as LEGH with structural and cytological atypia. LEGH is 

considered to be a potential precursor lesion of mucinous carcinoma, gastric type (including 

minimal deviation adenocarcinoma). Therefore, it is important to detect LEGH by cytological 

examination. We report the cytological and histological findings of LEGH and atypical LEGH 

associated with or without adenocarcinoma.

Materials and Methods
Materials: 

◼ 18 LEGH (8 pure type, 4 atypical type and 6 mixed type) surgery cases of the uterine cervix 

at the Cancer Institute Hospital from 2013 to 2018. 

 The pure type is defined as LEGH only. 

 The atypical type is defined as atypical LEGH. 

 The mixed type is defined as LEGH or atypical LEGH with adenocarcinoma 

in situ (AIS) or invasive adenocarcinoma. 

 The atypical LEGH features1) were defined as follows: (1) nuclear 

enlargement, (2) irregular nuclear contour, (3) distinct nucleoli, (4) coarse 

chromatin texture, (5) loss of polarity, (6) occasional mitotic figure, (7) 

apoptotic bodies and / or nuclear debris in the lumen, (8) infolding of 

epithelium or distinct papillary projection with fine fibrovascular stroma. 

Case Age Presentation
Preoperative 

cytology
Biopsy 

Histopathological diagnosis 

(hysterectomy)
Group

1 61
Abnormal vaginal 

bleeding
Adenocarcinoma AIS AIS associated with LEGH Mixed type

2 44 Hypermenorrhea AGC AIS
Adenosquamouscarcinoma

associated with LEGH
Mixed type

3 49
Watery vaginal 

discharge
NILM (−) Atypical LEGH Atypical type

4 49
Watery vaginal 

discharge
AGC AIS AIS associated with LEGH Mixed type

5 61 No symptoms AGC
No evidence of 

neoplastic change 
LEGH Pure type

6 61
Watery vaginal 

discharge
AGC

No evidence of 

malignancy 
Atypical LEGH Atypical type

7 56
Watery vaginal 

discharge
AGC (−) LEGH Pure type

8 44
Watery vaginal 

discharge
AGC (−) Atypical LEGH Atypical type

9 44
Watery vaginal 

discharge
AGC (−) LEGH Pure type

10 42
Watery vaginal 

discharge
Adenocarcinoma

Atypical glandular 

lesion 
Adenocarcinoma associated with LEGH Mixed type

11 42
Abnormal cervical 

cytology
AGC Glandular dysplasia Atypical LEGH Atypical type

12 45 No symptoms AGC
Atypical columnar 

epithelium
LEGH Pure type

13 49 Cervical mass lesion AGC (−) LEGH Pure type

14 44 Increased discharge AGC Chronic cervicitis AIS associated with atypical LEGH Mixed type

15 40
Watery vaginal 

discharge
AGC

Atypical columnar 

epithelium
LEGH Pure type

16 54 Increased discharge NILM (−) LEGH Pure type

17 46
Abnormal vaginal 

bleeding
Adenocarcinoma Chronic cervicitis AIS associated with LEGH Mixed type

18 48 No symptoms ASC-H Cervicitis LEGH Pure type

Clinicopathological data of 18 cases

Methods: 

◼ We analyzed cytological features of 14 cases by conventional endocervical smears.

 We focused on background, appearance of cell clusters, cell morphology 

and staining patterns of intracytoplasmic mucin.

 We only assessed the glandular cells including golden-yellowish mucin.

 We excluded obvious adenocarcinoma cells from the evaluation.

 Four cases (case 2,3,16,18) were eliminated, because no glandular cells 

including golden-yellowish mucin.

 These smears were stained by papanicolaou (Pap) stain.

◼ We assessed localization of neutral mucin using 20% formalin-fixed paraffin-embedded 

tissue specimens. 〔Hematoxylin Eosin (HE) stain, Periodic acid-Schiff (PAS) reaction〕
 Whole cytoplasmic pattern is defined as neutral mucin filled the cytoplasm 

entirely.

 Apical pattern is defined as neutral mucin was localized on the luminal 

surface (including neutral mucin was partially localized on the luminal 

surface). 

Background

golden-yellowish mucin

Structure e

monolayered sheet three-dimensional irregular cluster

Nuclei

intranuclear 

cytoplasmic inclusion

irregular 

nuclear contour

Cytoplasm (localization of golden-yellowish mucin) e

whole pattern apical pattern

Pure type (n=6)* Atypical type (n=3)* Mixed type (n=5)*

Background

golden-yellowish mucin 3 2 5

Structure

monolayered sheet 6 3 5

three-dimensional irregular cluster 0 1 5

Nuclei

intranuclear cytoplasmic inclusion 1 1 0

irregular nuclear contour 1 1 2

loss of polarity 0 1 2

mitotic figure 0 1 2

Cytoplasm

localization of golden-yellowish mucin

whole pattern 6 3 5

apical pattern 0 1 3

Results: Cytological findings in 14 cases*

*Four cases (case 2,3,16,18) were eliminated, because no glandular cells including golden-yellowish mucin.

Results: Neutral mucin pattern of 18 cases

whole cytoplasmic pattern apical pattern

Pure type (n=8) 8 0

Atypical type (n=4) 4 4

mixed type (n=6) 6 6

Pure type Atypical type mixed type 

Results

◆The age of the patient ranged from 40 to 61 years (mean, 48 years).

◆10 of 18 cases showed watery vaginal discharge or increased discharge.

◆It was indicated that sensitivity was higher in cytology (83.3%) compared to in 

biopsy (58.3%) in cases associated with LEGH.

◆10 of 14 cases showed golden-yellowish mucin in background on conventional 

pap smears. 

◆In structural findings, it was indicated that three-dimensional irregular cluster 

often was found in atypical and mixed type.

◆In nuclear findings, although the frequency is low, it was shown that loss of 

polarity and mitotic figure were found in atypical and mixed type.

◆In localization of golden-yellowish mucin on conventional pap smears, it was 

shown that apical pattern sometimes was found in atypical and mixed type.

◆In localization of golden-yellowish mucin using tissue specimens, it was 

demonstrated that LEGH component was whole pattern and atypical and mixed 

type were apical pattern in PAS reaction.

Conclusion

Monolayered sheets with uniformly small nuclei and containing golden-yellowish mucin, 

accompanied with three-dimensional irregular cluster or localization of mucin on the partially 

surface of glandular cell clusters may be useful cytological findings to detect atypical or 

mixed type LEGH.
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