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Case Report

Urachal adenocarcinoma metastatic to the ovaries resem-
bling primary ovarian mucinous carcinoma: a case report
with the immunohistochemical study
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Abstract: Urachal adencarcinoma is rare and its metastasis to the ovary is extremely rare. | report here on a case of
urachal adenocarcinoma that metastasized to bilateral ovaries in a 72-year-old female. She presented with vaginal
spotting. Abdominal CT revealed a huge multiloculated cystic mass in the recto-uterine pouch and a solid mass with
dot calcification in the anterior pelvic cavity. The resected ovaries were equal-sized at about 10cm at the greatest
diameter. The sectioned surfaces were predominantly multicystic with a solid nodule. Microscopically, both ovaries
were mainly composed of cystic glands lined by mucin-containing epithelium with atypical nuclei. The solid nodule
consisted of irregularly infiltrating glands and single tumor cells. Two years later, the patient was admitted with hema-
turia. The kidney CT revealed a solid mass with calcification in the bladder dome, which suggested urachal carci-
noma. The partial cystectomy specimen revealed an ill-defined ulcerative tumor. Histologically, the tumor corre-
sponded to mucinous adenocarcinoma and centered at the bladder wall with predominant invasion of the muscularis.
The immunohistochemical profiles of the ovarian and urachal tumors were exactly the same. The tumor cells were

diffusely positive for CK20, CDX-2, MUC2 and MUC5AC, focally positive for 34BE12 and negative for CK7.
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Introduction

Urachal adencarcinoma is rare and its metasta-
sis to the ovary is extremely rare with only a few
such case reports available in the English medi-
cal literature [1-5]. When urachal adenocarci-
noma metastasizes to the ovary, it may mimics
primary ovarian mucinous carcinoma and this
can lead to misdiagnosis. | present here a case
of urachal adenocarcinoma that metastasized
to the bilateral ovaries and mimicked primary
ovarian mucinous adenocarcinoma, and | dis-
cuss the differential diagnostic points.

Case report

A 72-year-old female was referred to my hospital
with a pelvic mass that was found on pelvic ul-
trasonography. She had complaints of vaginal
spotting for the previous a couple of days. Ab-
dominal computed tomography (CT) revealed a
huge multiloculated cystic mass in the recto-

uterine pouch that extended to the right pelvic
cavity, suggesting mucinous or serous cystade-
nocarcinoma of an ovary origin. A 3.9x2.1cm
sized enhancing solid mass with dot calcifica-
tion was also noted in the anterior pelvic cavity
at just superior aspect to the bladder, which
suggested a seeded mass on the pelvic perito-
neum. Bilateral salpingooophorectomy, total
hysterectomy, omentectomy and excisional bi-
opsy of the peritoneum were performed. At that
time, the ovarian tumors were diagnosed as
mucinous cystadenocarcinoma of the bilateral
ovaries. The patient underwent chemotherapy
with a combination of docetaxel and car-
boplatin.

Two years postoperatively, the patient was ad-
mitted with hematuria. The kidney CT revealed a
3.9 x 2.1 cm sized exo- and endophytically grow-
ing heterogenous solid mass with calcification in
the bladder dome suggesting urachal carci-
noma. Partial cystectomy with umbilectomy was
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Figure 1. Macroscopic photograph of the bilateral
ovarian tumors. The sectioned surfaces of the right
(A) and left (B) ovaries are predominantly multicystic.
The left ovary has a solid nodule.

performed. At this time, the bladder tumor was
diagnosed as urachal adenocarcinoma and the
previous ovarian tumors were revised as metas-
tatic mucinous adenocarcinoma from urachus.

Immediately after partial cystectomy, the patient
progressively suffered with abdominal pain that
suggested mechanical ileus. Seven months af-
ter this, she underwent explo-laparotomy and
the peritoneal biopsy demonstrated peritoneal
carcinomatosis. She was managed with conser-
vative therapy for 3 months and she is alive cur-
rently with disease for 36 months after the ini-
tial operation.

Pathologic findings
Both the resected ovaries were markedly

enlarged and nearly equal in size at about 10cm
at the greatest diameter. The external surfaces
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Figure 2. Microscopic photograph of the metastatic
ovarian tumor. A. Tumor consisting of cystically di-
lated glands that simulate primary mucinous ovarian
tumor (H&E, X100). B. Cyst-lining stratified epithe-
lium with nuclear atypia (H&E, X200). C. Irregular
glands having many goblet cells and mucin (H&E,
X200). D. Single tumor cells admixed with many sig-
net ring cells (H&E, X200).

of both ovaries were smooth. The sectioned sur-
face of the right ovary was totally multicystic
(Figure 1A), but the left ovary was predomi-
nantly multicystic along with a 4 cm-sized cir-
cumscribed solid nodule (Figure 1B). The con-
tent of cysts was mucinous. The uterus and
omentum were unremarkable grossly. Micro-
scopically, both ovaries revealed basically simi-
lar histology and they were mainly composed of
dilated and markedly cystic glands (Figure 2A)
that were lined by columnar, mucin-producing,
single layered or stratified epithelium (Figure
2B). The stratified epithelium as well as single
layered epithelium revealed a considerable de-
gree of nuclear atypia and frequent mitosis. The
solid nodule found grossly corresponded to a
definitely infiltrative histology that consisted of
irregularly infiltrating glands and single tumor
cells with desmoplastic stroma. The tumor con-
tained many goblet cells (Figure 2C) and signet
ring cells (Figure 2D). Some tumor cells were
surrounded by corpora albicantia. There were
focal surface implants.

The partial cystectomy specimen revealed an il
defined ulcerative tumor that measured 2.5 cm
x 1.5cm on the cross section (Figure 3A). Micro-
scopically, the tumor centered at the muscular
wall of the bladder with predominat invasion
into the muscle layer and was associated with
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Figure 3. Primary urachal carcinoma. A. Gross find-
ings of the partial cystectomy with the urachal tract.
B. On low power view, the tumor centers at the mus-
cularis with overlying surface ulceration. Abundant
mucin pools are present on left side. (H&E, X12.5). C.
Tumor cell nests floating on the extracellular mucin
pools (H&E, X200). D. Neoplastic glands with abun-
dant goblet cells (H&E, X200).

overlying mucosal ulceration (Figure 3B). The
tumor corresponded to mucinous carcinoma
showing atypical glands with abundant pools of
extracellular mucin (Figure 3C). Signet ring cells
and goblet cells were also admixed (Figure 3D).
No urachal remnant was observed.

Comprehensive immunohistochemical studies
were done. The primary antibodies used were
listed in Table 1 and the immunohistochemical
results were summarized in Table 2. The immu-
nohistochemical profiles of both the ovarian and
urachal tumors were exactly the same. The tu-
mor cells were diffusely immunorective for cy-
tokeratin (CK)20, CDX2 and CD15, but abso-
lutely not reactive for CK7 (Figure 4A-4F). The
tumor cells were associated with the focal ex-
pression of 34BE12 (Figure 5A and 5B) and a
membranous expression of B-catenin without a
nuclear expression. The tumor cells diffusely
expressed MUC2 (Figure 5C and 5D) and
MUCS5AC, and they focally expressed MUC1, but
they didn’t express MUCG.

Discussion
Urachal carcinoma is a rare tumor which ac-
count for less than 1% of all bladder cancers

[6]. It usually is adenocarcinoma and account
for approximately 30% of vesical adenocarcino-
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Figure 4. Immunohistochemistry of the ovarian (left
side) and urachal carcinomas (right side). A and B.
No expression of CK7. C and D. Diffuse cytoplasmic
expression of CK20. E and F. Diffuse nuclear expres-
sion of CDX2.

Figure 5. Immunohistochemistry of the ovarian (left
side) and urachal carcinomas (right side). A and B.
Focal cytoplasmic expression of 34BE12. C and D.
Diffuse cytoplasmic expression of MUC2.

mas [6]. The subtypes of adenocarcinoma cover
the enteric subtype, including mucinous adeno-
carcinoma, and not otherwise specified (NOS)
subtype [6-8]. The criteria for making a diagno-
sis of urachal carcinoma includes tumor in the
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Table 1. Primary antibodies used for immunohistochemistry

Primary Antibody  Clone Manufacture Dilution Antigen retrieval*
CK7 OV-TL 12/30 Dako, Carpinteria, Denmark 1:100 yes
CK20 Ks20.8 Dako, Carpinteria, Denmark 1:50 yes
CDX2 AMT28 Novocastra, Newcastle, UK 1:50 yes
CD15 MMA Thermo, Fremont, CA, USA 1:50 yes
34BE12 34BE12 Dako, Carpinteria, Denmark 1:50 yes
B-catenin CAT-5H10 Zymed, San Francisco, CA, USA 1:50 yes
MuUC1 Ma695 Novocastra, Newcastle, UK 1:100 yes
MuUC2 M53 Thermo, Fremont, CA, USA 1:400 yes
MUC5AC 45M1 Thermo, Fremont, CA, USA 1:100 yes
MUC6 CLH5 Thermo, Fremont, CA, USA 1: 50 yes

*Microwave in 10mM sodium citrate buffer

Table 2. Immunohistochemical findings of ovarian and urachal tumors

Primary Antibody Ovarian tumor Urachal tumor
CK7 Negative Negative

CK20 Diffusely positive Diffusely positive
CDX2 Diffusely positive Diffusely positive
CD15 Diffusely positive Diffusely positive
34BE12 Focally positive Focally positive
B-catenin Membranous expression Membranous expression
MUC1 Focally positive Focally positive
MUC2 Diffusely positive Diffusely positive
MUC5AC Diffusely positive Diffusely positive
MUC6 Negative Negative

dome of the bladder, the absence of cystitis
cystica and cystitis glandularis, predominant
invasion of the muscularis or deeper tissues
with a sharp demarcation between the tumor
and the surface bladder epithelium, the pres-
ence of urachal remnants within the tumor, ex-
tension of tumor into the bladder wall with in-
volvement of the space of Rezius, the anterior
abdominal wall or the umbilicus, and no evi-
dence of primary neoplasm elsewhere [6,9].
Although the present case was not accompa-
nied by urachal remnants within the bladder
tumor, it fulfilled the rest of above diagnostic
criteria. Benign and adenomatous urachal rem-
nants are helpful if present, but their absence
does not preclude a urachal origin [9].

The most common sites of metastasis of

urachal carcinoma are the regional lymph node
and lungs [9]. The uncommon sites of metasta-
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sis are the peritoneum, the anterior abdominal
wall, bone, soft tissue and ovary [9]. To the best
of my knowledge, only 5 cases of urachal carci-
noma that have metastasized to the ovary have
been previously reported [1-5]. Among them, 2
cases were identified simultaneously with the
primary urachal carcinoma and 3 cases were
detected postoperatively. In four of the 5 re-
ported cases, the histology of the metastatic
ovarian cancers was mucinous adencarcinoma.

Macroscopically as well as microscopically, me-
tastatic ovarian mucinous carcinoma is very
similar to primary ovarian mucinous carcinoma
[10-11]. So, it is sometimes very problematic to
differentiate metastatic carcinoma from primary
ovarian mucinous carcinoma. According to the
literature [10], the frequent findings of metas-
tatic carcinoma are bilaterality, microscopic
surface involvement by epithelial cells and an
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infiltrative pattern of stromal invasion. The find-
ings that are less frequent but present exclu-
sively or almost exclusively in metastatic carci-
noma are a nodular invasive pattern, ovarian
hilar involvement, single cell invasion, signet-
ring cells, vascular invasion and microscopic
surface mucin. In the present case, the findings
of bilaterality, microscopic surface implants,
infiltrative stromal invasion and many signet-
ring cells supported metastasis. Even the cyst-
lining single-layered epithelium revealed a de-
gree of nuclear atypia that was similar to that of
the stratified epithelium, and any benign-
appearing areas lined by bland looking epithe-
lium were not observed in the present case.
This finding could be incompatible with primary
ovarian mucinous tumor and it may be an im-
portant factor favoring metastatic tumor.

A bilateral presentation of primary ovarian muci-
nous carcinoma is uncommon. When bilateral
ovarian mucinous carcinoma is considered in
the diagnosis, it is essential to completely ex-
clude the possibility of metastatic carcinoma.
The most common primary sites for the metas-
tatic ovarian mucinous carcinoma are colon,
pancreas, gallbladder, stomach, appendix, uter-
ine cervix and etc [12-14]. The bladder adeno-
carcinoma, including urachal carcinoma, can be
less common candidate of the primary tumor on
these occasions.

Although many immunohistochemical studies
have tried to differentiate between primary and
metastatic ovarian mucinous tumors, there is a
considerable overlap in the immunohistochemi-
cal staining patterns of both these tumors. The
CK7/CK20 coordinate expression profile is use-
ful to distinguish primary ovarian mucinous tu-
mors from metastatic mucinous carcinomas of
the lower gastrointestinal tract [14,15]. A CK7-/
CK20+ immunoprofile is the most common pro-
file in lower intestinal tract tumors and was un-
common in upper gastrointestinal tract tumors,
rarely seen in primary ovarian tumors, and not
seen in endocervical tumors [14]. A CK7+/
CK20- profile is observed in some primary ovar-
ian, upper gastrointestinal tract and endocervi-
cal tumors but not in lower intestinal tract tu-
mors [14]. The staining distribution of CK7 and
CK20 is also informative, that is, the staining
distribution of CK7 is often focal when present
in the colorectal and appendiceal carcinomas
but not in the low-grade appendiceal tumors,
and the staining distribution of CK20 and CDX2
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is often focal when present in the primary ovar-
ian tumors and the nonlower intestinal tract
tumors, whereas it is almost always diffuse in
the lower intestinal tract tumors [14,15].

There are only limited studies on the immuno-
histochemical profiles of urachal carcinomas
and all the studies had a small sample size.
According to the literature [9], all the urachal
carcinomas are diffusely and strongly positive
for CK20 and CDX-2, and about half of the
urachal carcinomas are positive for CK7. Unfor-
tunately, their staining distribution was not de-
scribed. Pantuck et al [16] reported that aden-
carcinoma of the urachus and bladder ex-
pressed a unique colonic epithelial epitope im-
munohistochemically. The immunohistochemi-
cal profiles of urachal carcinomas are similar to
that of colorectal or appendiceal cancers [9,17].
So, the coordinate expression of CK7 and CK20
or CDX2 might be helpful to discriminate metas-
tatic urachal carcinoma from primary ovarian
mucinous tumor. According to the reported
cases, the immunohistochemical mucin pheno-
type of urachal carcinoma is also similar to colo-
rectal or appendiceal cancers, that is, there is
unique positivity for MUC2 [9,17]. In the present
case, the negativity for CK7 and the diffuse
positivity for CK20, CDX2 and MUC2 opposed a
diagnosis of primary ovarian mucinous carci-
noma and it supported the diagnosis of metas-
tatic carcinoma from the colorectum, appendix,
urachus, etc.

Immunostains do not unequivocally discrimi-
nate between a urachal malignancy and a colo-
nic malignancy. Generally, 34BE12 is not ex-
pressed in neither primary ovarian mucinous
tumor nor in lower gastrointestinal tract tumors
[9]. The expression of 34BE12 might be useful
to differentiate urachal origin from ovarian or
lower gastrointestinal tract origin. The majority
of urachal carcinomas rarely show nuclear reac-
tivity for B-catenin but a considerable proportion
of colorectal cancers show nuclear reactivity for
B-catenin [10]. In the present case, the positivity
for 34BE12 and the absence of B-catenin nu-
clear staining are more likely compatible with
urachal origin rather than an origin from the
colorectum or appendix.

If the mucinous carcinoma is encountered in
the ovary, and especially bilateral ovaries, me-
tastasis, including metastasis from urachal ade-
nocarcinoma should be seriously considered in
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the differential diagnosis. The immunohisto-
chemical study, particulary using a panel of
CK7, CK20, CDX2, MUC2, 34BE12 and B-
catenin, might be helpful to discriminate the
metastasis of urachal adenocarcinoma from
primary ovarian mucinous carcinoma and me-
tastatic carcinoma from other organs.
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