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Endometrial metaplasias, origin

• Stem cell population:

• clonogenic, CD146+PDGFRβ+

CD29+CD73+CD90+ endometrial stromal 

cells and (SP) side population from bone 

marrow, perivascular

• Müllerian derivatives potential
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Endometrial metaplasias

• Heterogeneous group of  proliferations 

• Involve both epithelium and stroma

• Often associated with hyperplasia, 

polyps and adenocarcinoma

• Usually focal and frequently overlap

• Diagnostic challenge



Metaplasia







Ciliated and tubal metaplasias

• Most frequent type of  EM 

• Frequent in the cervix

• Ciliated:   of  cilia. Tubal: 3 cell types

• Present in atrophy, hyperplasias (simple & 

complex) and adenocarcinoma

adenofibroma/adenosarcoma, polyps, 

endometriosis



Ciliated and tubal metaplasias

Patterns:

• Simple, tubular glands / surface epith.

• Complex, stellate, papillary, cribriform 

and confluent glands with loss of  polarity



Ciliated and tubal metaplasias

Histology:

• Simple, tubular glands / surface epith.







Ciliated and tubal metaplasias

Histology:

• Simple, tubular glands / surface epith.

• Complex, micropapillary, cribriform 

and confluent glands with loss of  polarity













Ciliated and tubal metaplasias
Significance:

• Simple:  benign

• Complex: preneoplastic, neoplastic?

 Atypia always mild to moderate

 Isolated, complex changes in polyps have 

little significance



Isolated change in polyp



Ciliated and Tubal metaplasias

• Immunophenotype 

• LhS28 ++, p16INK4A ++ , p53 weak, PAX2 & bcl2 ++
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Ciliated and Tubal metaplasias

• Immunohistochemistry of  complex 

ciliated metaplasias
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BCL-2 and cyclin D1



MLH1-PMS2



PAX2



PAX2 relevance Monte et al . Cancer Res. 2010;70:6225-32



Ciliated and tubal metaplasias

Genetics of  Complex tubal lesions

• PTEN deletion 

• K-ras point mutations 

(codons 12, 12&13)



  
 

Right image - normal pattern of PTEN gene. Left - loss of one of the signal for 

PTEN, indicating hemizygous deletion of 10q23/PTEN locus 

1/8 case PTEN hemizygous deletion





Mucinous metaplasias

• Present in:

 Same context as in CTM

 Polyps (tamoxifen)

Multifocality in myxometra and STK11 

gene mutations, Peutz-Jeghers















Mucinous metaplasias

• Frequently overlapping with CTM

• Evaluation:

• Three tier system (A, B, C)

» Nucci MR et al. Mod Pathol. 1999;12:1137-42.

• Reproducibility: poor

» Vang R et al. Int J Surg Pathol. 2003 ;11:261-70.

• A two tier system preferable



Mucinous metaplasias: interpretation

Analogous to CTM

• Simple, tubular glands or surface

epithelium: benign

• Complex, stellate, papillary, cribriform

and confluent glands with loss of  

polarity: preneoplastic / neoplastic?

• Atypia always mild to moderate



Mucinous metaplasias

• Differential diagnosis:

 Due to its low grade atypicality, malignancy 

threshold should be lower than in 

endometrioid lesions

 Microglandular cervical hyperplasia is a 

frequent  pitfall in aspiration biopsy

 Microglandular variant of  endometrioid ca. 



Mucinous change in 

polyps: simple and 

papillary







E. Intestinal mucinous metaplasias

• Extremely rare

• Full intestinal phenotype

• EIMM can be found in the cervix where it 

is nearly always associated with 

adenocarcinoma 

• IEMM should be managed cautiously to 

exclude any endocervical lesions
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E. Squamous metaplasia

• Term reserved for benign conditions

• Focal but may occur as diffuse (ichthyosis uteri)

• Response to cervical obstruction-

pyometra-tuberculosis-foreign body

• Low malignant potential

• Exclude invasion from cervical Ca and 

endometrioid with extensive sq. diff.











E. Squamous metaplasia

Relationship with morules:

• 20% ESM originates from morules

• Not all ESM are neoplastic





• Dutra’s description 

defined morules as a 

characteristic type of 

metaplasia



Nihil sub sole novum

nec valet quisquam

dicere ecce hoc 

recens est iam enim

prӕcessit in 

saeculis quӕ fuerunt

ante nos

Ecclesiastes, 1, 10

R Mayer 1930, in Henke Lubarsch





• 46 patients  corresponding to 53 specimens

• Age: 21 to 86 years ( m 52.6 )

• Follow-up in 26 patients, range 4-62 month

• Simultaneous and with repeated biopsies



Clinicopathological features of morules

• Association with low grade lesions

• A persistent lesion unchanged by progesterone 

treatment

• Morules are identical  in simultaneous ovarian / 

endometrial endometrioid lesions

• Associated with glandular complexity and 

consequently a marker  (Exception 2%)





No hormonal response (mutational) 
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CM papillary thyroid Ca.Adenoca. foetal lung typePancreatoblastoma





Associated with endometrial breakdown:

• (cyclic desquamation, uterine bleeding 

episodes of  any type incl. carcinoma)

• Significance unknown

 Related to endometrial regeneration ?

 A degenerative phenomenon secondary to 

ischaemia ?

Endometrial surface papillary
syncitial change (SPSC)









p16



• Relevant to differential diagnosis with
incipient, surface serous papillary
carcinoma

• Associated with breakdown changes

• Immunophenotype:

Weak p53

 Low or absent Ki67 index

 Strong p16INK4A positivity 

Endometrial surface papillary 
syncitial change (SPSC)
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p53

Ki67



• Relevant to differential diagnosis with 

micropapillary carcinoma

SPSC may occur in adenocarcinoma 

during  abnormal uterine bleeding

Classic breakdown features absent 

Patient’s age

Endometrial surface papillary 
syncitial change (SPSC)







Miscellaneous, non-specific 
reactive changes

• Oxyphilic, oncocytic, eosinophilic

 Common for many types of  metaplasia

 (CTM, mucinous etc)

 Reactive, may occur in any type of  lesion

 Significance: degenerative

• Clear cell, secretory











End. Stromal metaplasias: origin

• Discard foetal or embryonal origin for 

rare heterotopic tissues

• Mesenchymal or stromal stem cell-like 

precursors can induce any type of  

mesenchymal differentiation
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