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Abstract. – OBJECTIVE: Mucinous ovarian 
carcinoma is a tumor with gastrointestinal dif-
ferentiation, which is not associated with endo-
metrial-type (endometriotic or seromucinous) 
precursors. Here, we describe a peculiar case of 
mucinous ovarian tumor with intestinal differen-
tiation arising in a seromucinous lesion, which 
may represent a distinct entity. 

CASE PRESENTATION: A 58-year woman un-
derwent surgery due to a 14.5-cm ovarian mass 
with lymph nodal, peritoneal, omental and col-
orectal involvement. Histological examination 
with ancillary immunohistochemical analysis 
has been performed. Histologically, the mass 
was a carcinoma with intestinal differentiation 
and expansile growth pattern, arising in a se-
romucinous cystadenoma with intestinal meta-
plasia. Both the carcinoma and the metapla-
sia showed loss of Müllerian markers (estrogen 
and progesterone receptors, PAX8) and pos-
itivity for intestinal-type markers (cytokeratin 
20, CDX2).

CONCLUSIONS: Our case may represent the 
ovarian counterpart of endometrial gastrointes-
tinal-type carcinoma, which is an aggressive 
entity developing from gastrointestinal meta-
plasia of the endometrial epithelium. Acknowl-
edging the existence of such entity might be 
relevant in terms of diagnosis and patient man-
agement.
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Introduction

Ovarian carcinomas constitute a heteroge-
neous group of neoplasms. They differ regarding 
etiopathogenesis, tissue of origin, clinicopatho-
logical prognostic factors, molecular pathways 
and biological behavior. In this scenario, the 
pathogenesis of mucinous ovarian carcinoma 
(MOC) is poorly understood. MOC is character-
ized by a gastrointestinal (GI)-type morphology 
and immunophenotype. It may be associated with 
ovarian teratoma or Brenner tumor. Endometrioid 
ovarian carcinoma (EOC) may also show mu-
cinous features, which show a Müllerian rather 
than a GI phenotype. Moreover, EOC originates 
from ectopic endometrial cells, like those ob-
served in endometriosis or seromucinous lesions. 
On this account, MOC and EOC are regarded as 
two completely different entities, which follow 
separate etiopathogenetic pathways1-4.

Herein, we describe the clinical, morpholog-
ical and immunophenotypical features of a case 
of MOC arising from an endometriotic/seromu-
cinous precursor.

Case Presentation
A 58-year-old woman underwent total hys-

terectomy with bilateral salpingo-oophorectomy 
due to a 14.5 cm ovarian mass accompanied by 
increase of CA125 and CA19.9 levels. On intra-
operative pathological examination, the lesion 
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showed solid and cystic areas with mucinous 
secretion; on frozen sections, the tumor was di-
agnosed as MOC. The tumor also involved pelvic 
and para-aortic lymph nodes, pelvic peritoneum, 
omentum and intestinal wall at the colorectal 
junction. 

Histological examination of formalin-fixed, 
paraffin-embedded neoplastic tissue showed 
well-differentiated, intestinal-type mucinous fea-
tures with goblet cells and an expansile growth 
pattern (Figure 1). Immunohistochemistry 
showed positivity for CDX2, cytokeratins 7 and 
20 and MUC5AC and negativity for estrogen and 
progesterone receptors, PAX8 and vimentin, con-
sistently with intestinal differentiation (Figure 
2); p53 was wild-type and mismatch repair was 
proficient.

Surprisingly, the carcinoma appeared to arise 
in a seromucinous cystadenofibroma, which dis-
played several types of Müllerian epithelia (endo-
metrioid, tubal, mucinous, squamous) and an area 
of intestinal-type mucinous metaplasia adjacent 
to the carcinoma (Figure 1). Such area showed 
loss of Müllerian markers and acquisition of 

gastrointestinal markers on immunohistochemis-
try (Figure 2). Multiple endometriotic foci were 
observed in the ovary and in the homolateral 
Fallopian tube.

Although the tumor morphologically resem-
bled a MOC, we made a diagnosis of EOC with 
prominent intestinal-type mucinous differentia-
tion. Such decision was based on the association 
with endometriosis and a seroumucinous pre-
cursor. Moreover, the biological behavior of the 
tumor was aggressive regardless of the expansile 
pattern.

Discussion

Ovarian carcinomas are subdivided into “type 
I” and “type II” according to Kurman1. However, 
each histotype shows different etiopathogenesis, 
tissue of origin, clinicopathological prognostic 
factors, molecular pathways and biological be-
havior5-11. MOC is an uncommon “type I” ovarian 
carcinoma, which had been previously catego-
rized as “endocervical-type” or “intestinal-type”. 

Figure 1. a, A seromucinous cystadenofibroma, which displayed several types of Müllerian epithelia (endometrioid, tubal, 
mucinous, squamous) and an area of intestinal-type mucinous metaplasia (top) and invasive mucinous carcinoma with 
expansile pattern (bottom) (20×). b, Intestinal-type mucinous carcinoma (right) arising in a seromucinous cystadenofibroma 
(left) (40×). c, Detail of the seromucinous epithelium, with intestinal-type metaplasia on the right (200×). d, Detail of the 
invasive carcinoma (100×).
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Figure 2. The immunophenotype of the mucinous carcinoma showed positivity for intestinal markers and negativity for 
Müllerian markers (4 panels on the top). The immunophenotype of the seromucinous cystadenofibroma showed loss of 
Müllerian markers and acquisition of intestinal markers in the area of intestinal-type metaplasia (4 panels on the bottom).
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Subsequent studies have shown that the so-called 
“endocervical-type” MOC actually represents 
endometrioid carcinoma with mucinous differ-
entiation. To date, MOC only includes tumors 
with GI differentiation, which range from “gas-
tric” (i.e., mucinous cells with pale eosinophilic 
cytoplasm) to “intestinal” (i.e., with goblet cells). 
The etiopathogenesis of MOC is not completely 
understood. Unlike EOC and clear cell ovarian 
carcinoma, MOC is thought to derive from germ 
cells, with no relationship to ectopic endometrial 
tissue1-4. 

In contrast with such assumption, our case 
showed morphological and immunophenotypical 
features of MOC but arose in a seromucinous 
lesion; multiple foci of endometriosis were also 
observed. We decided to make a diagnosis of 
EOC with GI-type differentiation rather than 
MOC since the tumor appeared to be of endo-
metrioid lineage. However, it is clear that such 
diagnosis does not completely fit our case. In 
fact, the mucinous differentiation found in EOC 
maintains Müllerian features, as discussed above. 
On the other hand, a GI-type mucinous differen-
tiation is typical of MOC. The correct definition 
of the presented case might be found through 
comparison with endometrial carcinoma. “Mülle-
rian-type” mucinous differentiation is quite com-
mon in endometrial endometrioid carcinomas2. 
GI-type mucinous differentiation is less common 
and appears associated with worse prognosis12. 
Regarding pure GI-type endometrial carcinomas, 
they have been recognized as a separate histotype 
in the current (2020) WHO classification2. The 
presented case shows evident overlap with such 
entity. Indeed, diagnostic criteria for GI-type 
endometrial carcinoma include the absence of an 
overt endometrioid component, positivity for GI 
markers and negativity for estrogen and proges-
terone receptors13. The pathogenesis may also be 
similar. Indeed, GI-type endometrial carcinoma 
seemingly arises in a background of GI-type 
mucinous metaplasia of the endometrium14. In 
our case, diffuse intestinal-type metaplasia was 
found in the precursor seromucinous lesion. The 
possibility of GI-type tumors arising from Mülle-
rian precursors is also supported by previous 
studies. In fact, there are reports of mucinous 
cystadenomas with mixed Müllerian and GI phe-
notype15 and a benign seromucinous tumor with 
intestinal type metaplasia16.

Our case supports the existence of a GI-type 
ovarian carcinoma different from MOC, which 
is associated with endometriosis and may be the 

ovarian analogous of GI-type endometrial car-
cinoma. Despite appearing morphologically and 
immunophenotypically identical to MOC, such 
GI-type ovarian carcinoma might have a more 
aggressive behavior. In fact, MOC with expansile 
pattern typically are indolent neoplasms, gener-
ally diagnosed at early stage and often managed 
by observation alone2,17,18. On the other hand, 
GI-type endometrial carcinomas are consistently 
described as aggressive tumors, often showing 
bilateral adnexal involvement even in the absence 
of deep myometrial invasion2,13,14. Consistently 
with the latter one, our case showed involvement 
of lymph-nodes, omentum, pelvic peritoneum 
and colorectal-wall, despite the expansile growth 
pattern. Therefore, this GI-type ovarian carci-
noma might require a more aggressive clinical 
management. 

Conclusions

Our case may represent the ovarian counter-
part of endometrial GI-type carcinoma. The real 
prevalence of such entity is difficult to define, 
given its morphological and immunophenotypical 
overlap with MOC. Hopefully, further studies 
may help to improve the biological definition of 
such entity and its recognition in the common 
clinic-pathological practice.

Conflict of Interest
The Authors declare that they have no conflict of interests.

Statement of Ethics
All procedures performed in this study were in accordance 
with the ethical standards of the Hospital Ethics Committee 
and with the 1964 Helsinki Declaration. Written informed 
consent was obtained from the patient for publication of this 
case report.

Funding Sources
No funding was received for this publication.

Authors’ Contribution
Conceptualization, A.T., A.S., N.D..; methodology, G.A., 
F.I.; software, M.V..; validation, GF.Z., D.A.; formal anal-
ysis, G.S.; investigation, A.R; data curation, GF.Z.; writ-
ing—original draft preparation, A.T.; writing—review and 
editing, A.S., N.D.; project administration, GF.Z. All au-
thors read and approved the final manuscript.



Intestinal-type mucinous ovarian carcinoma arising from a seromucinous precursor lesion

1267

References

  1)	 Kurman RJ, Shih IeM. The dualistic model of 
ovarian carcinogenesis: revisited, revised, and 
expanded. Am J Pathol 2016; 186: 733-747.

  2)	 WHO Classification of Tumours Editorial Board. Fe-
male Genital Tumours. Lyon (France): International 
Agency for Research on Cancer; 2020. (WHO clas-
sification of tumours series, 5th ed.; vol. 4)

  3)	 Simons M, Simmer F, Bulten J, Ligtenberg MJ, 
Hollema H, van Vliet S, de Voer RM, Kamping 
EJ, van Essen DF, Ylstra B, Schwartz LE, Wang 
Y, Massuger LF, Nagtegaal ID, Kurman RJ. Two 
types of primary mucinous ovarian tumors can be 
distinguished based on their origin. Mod Pathol 
2020; 33: 722-733. 

  4)	 Zannoni GF, Angelico G, Santoro A. Aberrant 
non-canonical WNT pathway as key-driver of 
high-grade serous ovarian cancer development. 
Virchows Arch 2020; 477: 321-322. 

  5)	 D’Andrilli G, Masciullo V, Bagella L, Tonini T, Min-
imo C, Zannoni GF, Giuntoli RL 2nd, Carlson JA 
Jr, Soprano DR, Soprano KJ, Scambia G, Giorda-
no A. Frequent loss of pRb2/p130 in human ovar-
ian carcinoma. Clin Cancer Res 2004; 10: 3098-
3103.

  6)	 Petrillo M, Zannoni GF, Beltrame L, Martinelli E, 
DiFeo A, Paracchini L, Craparotta I, Mannarino 
L, Vizzielli G, Scambia G, D’Incalci M, Romualdi 
C, Marchini S. Identification of high-grade serous 
ovarian cancer miRNA species associated with 
survival and drug response in patients receiving 
neoadjuvant chemotherapy: a retrospective lon-
gitudinal analysis using matched tumor biopsies. 
Ann Oncol 2016; 27: 625-634.

  7)	 Ciucci A, Zannoni GF, Travaglia D, Petrillo M, 
Scambia G, Gallo D. Prognostic significance of 
the estrogen receptor beta (ERβ) isoforms ERβ1, 
ERβ2, and ERβ5 in advanced serous ovarian 
cancer. Gynecol Oncol 2014; 132: 351-359.

  8)	 Ciucci A, De Stefano I, Vellone VG, Lisi L, Botto-
ni C, Scambia G, Zannoni GF, Gallo D. Expres-
sion of the glioma-associated oncogene homolog 
1 (gli1) in advanced serous ovarian cancer is as-
sociated with unfavorable overall survival. PLoS 
One 2013; 8: e60145.

  9)	 Testa AC, Timmerman D, Van Holsbeke C, Zan-
noni GF, Fransis S, Moerman P, Vellone V, Masci-
lini F, Licameli A, Ludovisi M, Di Legge A, Scam-
bia G, Ferrandina G. Ovarian cancer arising in 
endometrioid cysts: ultrasound findings. Ultra-
sound Obstet Gynecol 2011; 38: 99-106.

10)	 Masciullo V, Valdivieso P, Amadio G, Santoro A, 
Angelico G, Sgambato A, Boffo S, Giordano A, 

Scambia G, Zannoni GF. Role of Retinoblasto-
ma Protein Family (Rb/p105 and Rb2/p130) ex-
pression in the histopathological classification of 
borderline ovarian tumors. Front Med (Lausanne) 
2020; 7: 596226.

11)	 D’Alessandris N, Travaglino A, Santoro A, Arciuo-
lo D, Scaglione G, Raffone A, Inzani F, Zannoni 
GF. TCGA molecular subgroups of endometri-
al carcinoma in ovarian endometrioid carcinoma: 
a quantitative systematic review. Gynecol Oncol 
2021; 163: 427-432.

12)	 Ardighieri L, Palicelli A, Ferrari F, Bugatti M, Dre-
ra E, Sartori E, Odicino F. Endometrial carcino-
mas with intestinal-type metaplasia/differentia-
tion: does mismatch repair system defects mat-
ter? Case Report and Systematic Review of the 
Literature. J Clin Med 2020; 9: 2552. 

13)	 Wong RW, Ralte A, Grondin K, Talia KL, Mc-
Cluggage WG. Endometrial Gastric (Gastrointes-
tinal)-type mucinous lesions: report of a series il-
lustrating the spectrum of benign and malignant 
lesions. Am J Surg Pathol 2020; 44: 406-419.

14)	 Travaglino A, Raffone A, Gencarelli A, Mollo A, 
Zullo F, Insabato L. Endometrial gastric-type car-
cinoma: an aggressive and morphologically het-
erogenous new histotype arising from gastric 
metaplasia of the endometrium. Am J Surg Pathol 
2020; 44: 1002-1004.

15)	 Halimi SA, Maeda D, Ushiku-Shinozaki A, Goto 
A, Oda K, Osuga Y, Fujii T, Ushiku T, Fukayama 
M. Comprehensive immunohistochemical analy-
sis of the gastrointestinal and Müllerian pheno-
types of 139 ovarian mucinous cystadenomas. 
Hum Pathol 2021; 109: 21-30.

16)	 Ben-Mussa A, McCluggage WG. Ovarian se-
romucinous cystadenomas and adenofibromas: 
first report of a case series. Histopathology 2021; 
78: 445-452.

17)	 Busca A, Nofech-Mozes S, Olkhov-Mitsel E, Gien 
LT, Bassiouny D, Mirkovic J, Djordjevic B, Par-
ra-Herran C. Histological grading of ovarian mu-
cinous carcinoma - an outcome-based analysis 
of traditional and novel systems. Histopathology 
2020; 77: 26-34. 

18)	 Colombo N, Sessa C, du Bois A, Ledermann J, 
McCluggage WG, McNeish I, Morice P, Pignata 
S, Ray-Coquard I, Vergote I, Baert T, Belarous-
si I, Dashora A, Olbrecht S, Planchamp F, Quer-
leu D; ESMO-ESGO Ovarian Cancer Consensus 
Conference Working Group. ESMO-ESGO con-
sensus conference recommendations on ovar-
ian cancer: pathology and molecular biology, 
early and advanced stages, borderline tumours 
and recurrent disease. Ann Oncol 2019; 30: 672-
705.


