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ÅCystadenoma

ÅBorderline (Tumor of Low Malignant 

Potential/Atypical Proliferative Tumor)

ïMucinous, WHO 2014 (Intestinal Type) 

ïSeromucinous, WHO 2014 (Endocervical

Type) 

ÅMicroinvasion

Primary Mucinous Tumors of the Ovary



Primary Mucinous Tumors of the Ovary

ÅMucinous Carcinoma

- Microinvasive Carcinoma 

- Intraepithelial Carcinoma

- Invasive Carcinoma

- Expansile Type

- Infiltrative Type

ÅAnaplastic Carcinoma



Primary Mucinous Tumors of the Ovary

ÅMolecular alterations

ÅTreatment

ÅFrozen section handling



Primary Mucinous Tumors of the Ovary

Hart WR, 2004; Seidman JD et al, 2003

80%

<5%

15% Mucinous Cystadenomas

Mucinous Borderline Tumors 
(Neoplasms of Low Malignant 
Potential) 

Mucinous Carcinomas



Mucinous Cystadenoma

ÅUsually unilateral

ïOnly 5% of the 
cases are 
bilateral

ÅSize: 

ïUsually large

ÅMultilocular cyst in 
most cases



Mucinous Cystadenoma

ÅOccasionally, 

unilocular cyst

ÅSmooth outer 

surface



Mucinous Cystadenoma

5% Associated with Dermoid Cyst 5% Associated with Brenner Tumor



Mucinous Cystadenoma

Single layer of columnar cells with abundant 

intracellular mucin and small basilar nuclei



Mucinous Cystadenoma with Mucin Granulomas

Disruption of the Cyst Wall



Mucinous Cystadenoma in a Mature Cystic Teratoma

Mucin dissecting the ovarian stroma



Be Attentive

ÅMucinous cystadenomas

should not have:

ïNuclear pleomorphism

ïNumerous mitotic figures 

or apoptosis

ïAbundant mucin

dissecting the stroma

unless there is an 

association with teratoma



Mucinous Cystadenoma

ÅBehavior

ïBenign neoplasm

ïRecurrences have been reported after 

cystectomies 





Borderline Tumors with Mucinous Differentiation 

(Mucinous Tumors of Low Malignant 

Potential/Atypical Proliferative Tumors)

ÅNomenclature Issues

ÅWHO 2014 nomenclature changes

ïIntestinal Type               Mucinous 

Borderline/Atypical Proliferative Tumor

Tumor of Low Malignant Potential, not 

recommended

ïEndocervical type               Seromucinous

Borderline/Atypical Proliferative Tumor

Tumor of Low Malignant Potential, not 

recommended



Should We Abandon the Term 

ñBorderline/Low Malignant Potentialò?

ÅIn our opinion, this nomenclature change 

is not safe

ÅThe terms ñborderline/low malignant 

potentialò allow us to deal with the 

potential sampling artifact that we can 

encounter while examining these tumors 

ïMalignant component will determine the 

disease outcome 



Why Should We Worry About Potential 

Sampling Artifact?

ÅLarge tumors

ÅHeterogeneous

There is no evidence-based protocol to ensure a perfect sampling

Cystadenoma Borderline 

Mucinous Tumor

Intraepithelial 

carcinoma

Invasive carcinoma, 

expansile pattern

Invasive carcinoma, 

infiltrative pattern



Å33 FIGO stage 1 cases with at least 5 years of follow-up

ÅTwo patients with recurrences at 12 and 14 months, respectively

Å first patient with tumor incompletely excised due to adhesions to the ileum and sigmoid

Å second patient treated with cystectomy only

ÅAfter the completion of this study, we have encountered rare patients with tumors initially 

diagnosed as a mucinous tumors of low malignant potential, intestinal type, who developed 

pelvic carcinomatosis or lung metastasis within a few years after dx, 1-3 years (SAMPLING 

ARTIFACT ISSUE) 

ÅIn our opinion, the terms ñborderline/tumor of low malignant potentialò should be retained to 

ensure the follow-up of patients affected by this disease until an evidence based sampling 

protocol becomes available  
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Clinicopathologic Features of 6 Recurrent Cases of Mucinous LMP Tumors

Khunamornpong S et al, 2011



Borderline Tumors of the Ovary with Mucinous 

Differentiation  (Old Classification and 

2014 WHO Nomenclature)

Mucinous Borderline Tumor (WHO 2014)

Intestinal Type

85%

15%

Seromucinous Borderline (WHO 2014)

Endocervical Type



ÅGross Features

ïMost cases are 
unilateral

ÅOnly 6% of the cases 
are bilateral

ïLarge, average 
diameter 17 cm

ïMost cases are 
multilocular

ïSmooth outer surface

Mucinous Borderline Tumor, WHO 2014 (Mucinous 

Tumor of Low Malignant Potential, Intestinal Type)







Cystadenoma Area

Borderline Area


