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Primary bladder adenocarcinoma is 
a rare vesicle malignancy accounting 
for up to two percent of malignant 
neoplasms of the bladder.1 They oc-
cur in males more than females and 
are classically seen in the fifth or sixth 
decade of life.2 Histologically they are 
of enteric, mucinous, or mixed types. 
Morphologically, the 
enteric type appears 
identical to a colonic 
adenocarcinoma and 
the mucinous type 
appears as neoplastic 
cells floating in pools 
of extravasated mucin. The mixed 
type is a mixture of the morphologies 
of the enteric and mucinous types. 
Immunohistochemically, adenocarci-
nomas of the urinary bladder classi-
cally express CK20 and CDX2. This 
tumor type has a poor prognosis with 
a low five-year overall survival of 
approximately 50 percent.1 Herein we 
describe a young adult male with 
metastatic primary bladder adenocar-
cinoma with interesting molecular 
alterations.

Case. A 25-year-old male presented 
to the emergency room for progres-
sive bilateral lower extremity weak-

ness and right leg paresthesia. He had 
a past medical history for bladder 
cancer of unknown type treated by 
partial cystectomy at age 20 at an 
outside hospital followed by chemo-
therapy that was stopped due to intol-
erance. Four years after initial treat-
ment he was found to have bone 
metastases in multiple areas of the 
axial and appendicular skeleton. Che-
motherapy followed by immuno-

therapy was initiated. 
Radiation therapy 
was also used for con-
trol of the metastatic 
disease. Most recently 
he had additional ra-
diation therapy for 

lung metastasis one month before 
presenting to our institution. On cur-
rent presentation, an MRI of the spine 
revealed an enhancing soft tissue 
mass at L1 with compression of the 
distal spinal cord. The patient under-
went laminectomy with tumor 
resection. 

The histologic sections of the spi-
nal resection showed islands of neo-
plastic gland-forming cells within 
pools of extravasated mucin within 
the bone marrow cavity (Figs. 1A and 
1B, next page). The neoplastic cells 
exhibit pleomorphism and hyper-
chromasia of the nuclei. Goblet cells 

were identified within the neoplastic 
clusters. Immunohistochemically, 
these neoplastic cells showed patchy 
positivity for CK20 (Fig. 1C) and 
CDX2 (Fig. 1D) and negativity for 
CK7 and TTF-1. A beta-catenin IHC, 
to rule out colonic origin, was not 
performed as the patient had an ex-
tensive clinical history of metastatic 
urinary bladder carcinoma. Addi-
tional masses suggestive of a second 
primary lesion were not identified on 
MRI. A diagnosis of metastatic muci-
nous adenocarcinoma was made, and 
the case was sent for further molecu-
lar studies.

A pathologist (EVN) reviewed an 
H&E section to estimate tumor cel-
lularity. The area containing solid 
viable tumor was circled for macro-
dissection. The percent tumor cells in 
the circled region was estimated to be 
100 percent. DNA and RNA were 
extracted from unstained formalin-
fixed, paraffin-embedded sections 
and analyzed by next-generation se-
quencing using the Oncomine Com-
prehensive Assay v3 (OCAv3) (Ther-
mo Fisher Scientific). Library prepara-
tion, emulsion PCR, and chip loading 
were performed using the Ion Chef 
System. Sequencing was performed 
on an Ion 540 chip using the Ion S5 
XL sequencer (Thermo Fisher Scien-

reprinted from september 2019

pathology ◆ laboratory medicine ◆ laboratory management

case report



tific). Sequencing reads were mapped 
to the University of California Santa 
Cruz human genome build GRCh37/
hg19 using Torrent Suite software 
(version 5.10; Thermo Fisher Scien-
tific). Data analysis and variant call-
ing were performed using a proce-
dure reported previously.3 The overall 
depth of coverage was 2439×. NGS 
results are presented in Table 1. Of 
note, a CCND1 amplification, MYCL 

amplification, and TP53 p.W91* 
pathogenic variant were detected, 
among others (Table 1).

Discussion. Primary mucinous blad-
der adenocarcinoma is a rare neo-
plasm with an aggressive clinical 
course and overall poor prognosis.4 
The differential diagnosis in this case 
would include metastatic colorectal 
cancer, primary bladder mucinous 
type adenocarcinoma, and urachal 

carcinoma. Morphologically and im-
munohistochemically, it can be diffi-
cult to distinguish these entities from 
each other. Morphologically, all can 
show a mucinous variant, and im-
munohistochemically CK7 and CK20 
staining in all these entities can be 
variable.5 In addition, CDX2, which 
was initially thought to be specific for 
colon adenocarcinomas, can also be 
positive in primary bladder carcino-
mas.5 β-catenin has been the only 
marker in the literature that can con-
sistently differentiate colorectal ade-
nocarcinoma from primary bladder 
urothelial carcinomas.5 As the 
β-catenin pathway is altered in co-
lonic adenocarcinomas, nuclear ex-
pression of β-catenin is seen in colonic 
primary adenocarcinoma.5 As this 
protein is not disrupted in primary 
bladder adenocarcinomas of urachal 
and non-urachal origin, immunohis-
tochemically membranous expression 
is seen.5 Unfortunately, urachal carci-
nomas may stain similarly to both 
primary bladder non-urachal adeno-
carcinomas and colorectal adenocar-
cinomas, making the differential di-
agnosis difficult in practice.6

It has been suggested that urachal 
and non-urachal bladder adenocarci-
nomas may arise through different 
molecular pathways. In a small study 
by Kardos, et al., it was shown by 
RNA expression analysis that urachal 
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Locus (hg19) Gene Transcript Exon Coding
AA 

change
Variant  

type Effect Variant ID DOC VAF

Copy 
number  

( ≥ 5 amp) Significance

chr1:40362966 MYCL CNV amplification 18.2 pathogenic

chr11:69455972 CCND1 CNV amplification 5 pathogenic

chr11:69513954 FGF19 CNV amplification 5.4 pathogenic

chr12:4383096 CCND2 CNV amplification 5.5 pathogenic

chr17:7579414 TP53 NM_000546.5 4 c.273G>A p.Trp91Ter SNV nonsense rs876660548 1583 48.14 pathogenic

chr5:67589015 PIK3R1 NM_181523.2 9 c.1106C>T p.Thr369Ile SNV missense rs587784325 1994 9.73 VUS

chr5:176520243 FGFR4 NM_213647.2 9 c.1162G>A p.Gly388Arg SNV missense rs351855 1268 45.98 VUS

chr8:38285936 FGFR1 NM_001174067.1 5 c.475G>A p.Glu159Lys SNV missense 748 5.21 VUS

chr16:3644457 SLX4 NM_032444.3 10 c.2157G>T p.Gln719His SNV missense rs768316000 1999 40.67 VUS

chr17:56772411 RAD51C NM_058216.2 2 c.265G>A p.Glu89Lys SNV missense rs876658197 1995 74.79 VUS

Table 1. Variants detected in our case

Abbreviations: AA, amino acid; DOC, depth of coverage; VAF, variant allele frequency; VUS, variant of uncertain significance

Fig. 1. A. H&E-stained image at 200× magnification of neoplastic cells floating in extravasated mucin 
pool. B. H&E-stained image at 100× magnification showing involvement of tumor in the vertebral bone 
marrow cavity. C. Immunohistochemical stain of CK20 at 200× magnification showing patchy positivity. 
D. Immunohistochemical stain of CDX2 at 200× magnification showing patchy positivity.
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carcinomas have alterations similar 
to colorectal adenocarcinomas and 
glioblastomas.7 These tumors show 
high frequency of mutations in APC, 
MTOR, NF1, MLL3, and ARID4B, 
all of which are not mutated at high 
frequency in urothelial and non-ura-
chal adenocarcinomas.8 Larger cohort 
studies need to be performed to con-
firm the differences in these diagnos-
tically difficult rare neoplasms.

Although prognostic studies on 
primary bladder adenocarcinomas 
have not been published in the litera-
ture, there are a few published stud-
ies regarding molecular prognostic 
indicators in urothelial carcinoma on 
the alterations seen in our case of 
mucinous adenocarcinoma. Of note, 
CCND1 amplification has been de-
scribed as one of the more common 
amplifications found in the urothelial 
carcinoma cohort from the Cancer 
Genome Atlas Research Network.8 
CCND1 is a key regulator of cell cy-
cle. It encodes the protein CyclinD1, 
which ultimately targets the protein 
Rb for phosphorylation and inactiva-
tion.9 It has been shown that amplifi-
cation of this gene portends a poor 
prognosis in many types of carcino-
ma.10 Although CCND1 amplifica-
tion portends a poor prognosis, these 
urothelial tumors show better re-
sponse to chemotherapy.10 In addi-
tion, the interaction of CyclinD1 and 
the cyclin-dependent kinases Cdk4 
and Cdk6 are potential targets for 
new chemotherapeutic agents.

Urothelial carcinomas have also 
shown high rates of FGFR3 and 
TP53 mutations.8,9 These two altera-
tions in urothelial carcinoma are 
thought to be related to low-grade 
papillary carcinoma development 
and high-grade urothelial carcinoma, 
respectively.9 These mutations are not 

mutually exclusive and both can be 
seen in cases where a low-grade le-
sion progresses to a higher-grade 
muscle-invasive carcinoma. Unfortu-
nately, although these mutations may 
be related to carcinogenesis, no tar-
geted therapy or prognostic implica-
tions can be made about these muta-
tions at this time.

In our case of metastatic mucinous 
carcinoma with a history of bladder 
primary tumor, molecular results cor-
relate to a primary bladder adenocar-
cinoma, non-urachal mucinous type. 
As these are rare tumors, a larger 
cohort needs to be studied to better 
understand the underlying biology 
of these tumors and to identify novel 
prognostic/therapeutic markers. 
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Test yourself
Here are three questions taken from the 
case report. Answers are online now at 
www.amp.org/casereports and will be published 
next month in CAP TODAY.

1. What immunohistochemical stain is 
best used for differentiating metastatic 
colonic adenocarcinoma from bladder 
adenocarcinoma?
a.  CK20
b.  CDX2
c.  CK7
d.  β-catenin

2. What role does the CyclinD1 protein 
play in normal cell function?
a. Cell-cell junction protein
b. Apoptosis pathway protein
c. Cell cycle regulator protein
d. Cell surface receptor protein

3. Which of the following genes has a high 
rate of pathogenic mutation in urothelial
carcinoma?
a.  KRAS
b.  TP53
c.  APC
d.  CCND1


