
C A S E  R E P O R T Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

George Moyo et al. Surgical and Experimental Pathology            (2023) 6:18 
https://doi.org/10.1186/s42047-023-00143-z

Background
Urachal neoplasms are thought to arise from neoplas-
tic transformation of remnant urachal tissue left from 
incomplete regression of the urachus in foetal develop-
ment (Brennan et al. 2019). The urachus is an embryo-
logic remnant of the allantois, which connects the 
anterior dome of the bladder to the umbilicus and rarely 
persists after early infancy (Schmeusser et al. 2022). 
In the event of incomplete atresia, the urachus has the 
potential to transform into numerous pathologies includ-
ing fistula, diverticulum, or tumor (Wu et al. 2017). 
Among these pathologies of urachal remnants, urachal 
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Abstract
Neoplasms originating from the urachus are exceptionally uncommon, comprising only 0.17% of all bladder 
neoplasms. Among these, the mucinous cystic tumor of low malignant potential (MCTLMP) is particularly rare, 
with only 25 documented cases in medical literature. Despite their rarity, it is essential to identify MCTLMPs given 
the possibility of severe complications. Fortunately, surgical removal offers promising cure rates. In this report, 
A 40-year-old female patient presented to the hospital with abdominal pain. Subsequently, a CT scan showed 
a 9-cm cystic mass pressing the bladder. The lesion was surgically excised and histopathological examination 
was performed. Grossly, the specimen consisted of a cyst with a smooth external surface and mucinous 
content. Microscopically, the cyst was lined by columnar mucinous epithelial cells that included basally-located 
hyperchromatic nuclei and scattered Goblet cells consistent with an intestinal phenotype. The epithelial cells 
show mild atypia with focal papillary formations and flattening due to compression. Immunohistochemically, 
the epithelial tumor cells expressed cytokeratin 20, CDX2, beta-catenin (membranous); and were negative for 
cytokeratin 7. The location, histopathological, and immunohistochemical findings were consistent with a diagnosis 
of MCTLMP. In this report, we present an instance of urachal MCTLMP, which represents less than 30 cases 
documented in the medical literature. This case study marks the importance of early identification of MCTLMP 
due to their potential for severe complications, despite the tumor’s low malignant potential and to exclude more 
aggressive tumors with areas of intraepithelial or invasive carcinoma.

Keywords Urachus, Mucinous cystic tumor of low malignant potential, Bladder, Pathology

Urachal mucinous cystic tumor of low 
malignant potential: a report of a rare case 
with literature review
Mthabisi Talent George Moyo1, Fikret Dirilenoğlu2*  and Yazgı Köy3

http://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-2021-6186
http://crossmark.crossref.org/dialog/?doi=10.1186/s42047-023-00143-z&domain=pdf&date_stamp=2023-11-10


Page 2 of 4George Moyo et al. Surgical and Experimental Pathology            (2023) 6:18 

neoplasms are extremely uncommon and are of signifi-
cant interest due to their potentially aggressive and inva-
sive behavior. Urachal mucinous tumors are exceedingly 
rare, representing 0.17% of all bladder cancers (Schme-
usser et al. 2022). Their behaviour can range from rela-
tively benign to malignant that can spread distantly or 
throughout the peritoneum as pseudomyxoma peritonei 
or peritoneal carcinomatosis (Wang et al. 2016).

Most urachal neoplasms are epithelial (glandular) neo-
plasms, typically with an intestinal phenotype (Bruins et 
al. 2012). The spectrum of cystic urachal mucinous neo-
plasms, including mucinous cystadenoma, MCTLMP, 
and mucinous cystadenocarcinoma, is similar to the 
morphologic spectrum of appendiceal and ovarian intes-
tinal-type mucinous neoplasms (Brennan et al. 2019). 
Consequently, the absence of a known primary glandular 
neoplasm at another anatomical site has been put for-
ward as a criterion for pathologic diagnosis of a urachal 
mucinous neoplasm (Brennan et al. 2019).

According to our literature survey, less than 70 ura-
chal neoplasms have been reported in English litera-
ture, among which include just 25 prior known cases of 
MCTLMP first reported in 2006 (Brennan et al. 2019). 
Here, we presented a case of a MCTLMP in a 40-year-
old female with clinical, radiological, and detailed his-
topathological features. Although rare, MCTLMPs are 
important to identify due to their potential devastating 
complications and high rates of recovery after surgical 
removal (Schmeusser et al. 2022).

Case presentation
A 40-year-old female patient presented to the hospital 
with abdominal pain. Subsequently, an abdominal CT 
scan showed a cystic mass of 9 × 8.5 × 8 cm in size in the 
pelvic region, containing septations and applying pres-
sure to the bladder as illustrated in Fig. 1a. The lesion was 
surgically excised and sent to the pathology lab. Grossly, 
the specimen consisted of a cyst with a smooth exter-
nal surface and mucinous content. Microscopically, the 
cyst was lined by a mucinous epithelium that included 
basally-located hyperchromatic nuclei and scattered 
Goblet cells consistent with an intestinal phenotype as 
shown in Fig.  1b. The epithelial cells show mild atypia 
with focal papillary formations and flattening due to 
compression as seen in Fig. 1c. Immunohistochemically, 
the epithelium expressed beta-catenin (membranous), 
cytokeratin 20, CDX2; and was negative for cytokeratin 
7 as illustrated in Fig. 1c and Fig. 1d. The location, his-
topathological, and immunohistochemical findings were 
consistent with a diagnosis of “urachal mucinous cystic 
tumor with low malignant potential.” No recurrence or 
metastasis occurred in 32 months of follow-up.

Discussion and conclusion
MCTLMPs originating from the urachus are exceedingly 
rare, representing only a minute fraction of all bladder 
neoplasms (Schmeusser et al. 2022). In this report, we 
present a case of a 40-year-old female patient who pre-
sented with abdominal pain and was subsequently diag-
nosed with MCTLMP. The limited number of reported 
cases, with only 26 instances documented in medical lit-
erature, underscores the need for heightened awareness 
and understanding of this unique entity.

Histologically, MCTLMPs exhibit a characteristic cys-
tic architecture with mucinous epithelial lining. Addi-
tional features, such as focal papillary formations and 
compression-induced flattening, provide valuable sup-
port for the diagnosis. The immunohistochemical (IHC) 
profile of the tumor, including positive expression of 
beta-catenin (membranous), cytokeratin 20, and CDX2, 
while being negative for cytokeratin 7, aligns with previ-
ously reported cases, confirming the mucinous origin and 
helping to differentiate it from other primary glandular 
neoplasms in different anatomical sites (Schmeusser et al. 
2022). Extensive sampling with careful histopathological 
examination is essential to exclude areas of intraepithelial 
or invasive carcinoma (Brennan et al. 2019).

An intriguing aspect of diagnosing MCTLMP and 
other urachal neoplasms lies in its heavy reliance on his-
tological features, as illustrated in our case. Mucinous 
cystic tumors are classified similarly to ovarian mucinous 
cystic tumors, with MCTLMP defined as a “cystic tumor 
with areas of epithelial proliferation, including papillary 
formation and low-grade atypia (Agnihotri et al. 2020). 
The linings of MCTLMPs show higher proliferation rates 
compared to cystadenomas, ranging from flat to tufted 
and displaying pseudopapillary to tubulovillous features 
(Schmeusser et al. 2022).

Immunohistochemical analysis has not been suggested 
initially or in confirmatory examinations, as it seems 
to offer limited diagnostic value for urachal neoplasms 
(Wang and Sule 2018). A study investigating the IHC 
expression of urachal carcinomas for improved neoplasm 
delineation revealed an overlapping immunoprofile, pro-
viding little clinical benefit (Paner et al. 2016). However, 
in cases presenting as distantly metastasized cystadeno-
carcinomas, IHC might be necessary to ascertain tis-
sue origin. In urachal mucinous cystic tumors, positive 
staining for cytokeratin 20, CDX2, and cytokeratin 7 is 
observed in 100%, 80%, and 30% of cases, respectively, 
with negative nuclear β-catenin, estrogen receptor, and 
progesterone receptor staining (Wang and Sule 2018).

Considering the potential for complications, growth, 
and increased malignancy, surgical management of muci-
nous urachal neoplasms is imperative. MCTLMP should 
be surgically excised through partial cystectomy, fol-
lowed by regular imaging and cystoscopy for recurrence 
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monitoring (Brennan et al. 2019). Future cases concern-
ing urachal neoplasms should include gross imaging and 
cystoscopy imaging to contribute valuable data to the 
medical literature, improve mass characterization, and 
enhance our overall understanding of these neoplasms. 
Although data is limited, the prognosis for MCTLMP 
appears to be excellent following adequate surgical 
removal. In the case presented, the patient underwent 
surgical excision, and a follow-up period of 32 months 
revealed no signs of recurrence or metastasis, further 
validating the effectiveness of this management strategy.

Given the rarity of MCTLMPs, continued documen-
tation and analysis of such cases are crucial for better 
understanding their behaviour, prognosis, and poten-
tial therapeutic avenues. Additionally, gaining deeper 
insights into the molecular and genetic characteristics 
of MCTLMPs may yield valuable information regarding 

their pathogenesis and potential targets for future 
therapies.

Urachal MCTLMP’s represent an exceptionally rare 
subset of urachal neoplasms. This case report contributes 
to the limited body of literature on MCTLMP, highlight-
ing the importance of accurate recognition and diagnosis. 
The favorable prognosis observed with complete surgi-
cal excision further emphasizes the critical role of early 
intervention in managing MCTLMPs.

In conclusion, this case report sheds light on the rare 
entity of MCTLMPs originating from the urachus. With 
only a small number of cases reported in medical lit-
erature, this study emphasizes the need for increased 
awareness and understanding of this unique neoplasm. 
Histological features, including characteristic cystic 
architecture with low-grade mucinous epithelial lin-
ing and distinct IHC profile, aid in accurate diagnosis 
and differentiation from other glandular neoplasms. 

Fig. 1 a. An abdominal computerized tomography scan showed a cystic mass of 9 × 8.5 × 8 cm in size in the pelvic region, containing septations and ap-
plying pressure to the bladder. b. Microscopically, the cyst was lined by a mucinous epithelium that included basally located hyperchromatic nuclei and 
scattered Goblet cells consistent with an intestinal phenotype. c. The tumor that showed papillary formations and mild atypia was positive for cytokeratin 
20 immunostain. d. The tumor cells were positive for CDX2 immunostain
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Surgical excision through partial cystectomy remains 
the primary treatment option, and long-term follow-up 
reveals a favorable prognosis following adequate surgi-
cal removal. Continued documentation, analysis, and 
research efforts are vital for gaining deeper insights into 
the behavior, prognosis, and potential therapeutic targets 
of MCTLMPs, ultimately improving patient outcomes 
through early intervention and precise management 
strategies.
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