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Abstract. Background/Aim: Medullary carcinoma (MC) of
the colon is a rare subtype of colorectal adenocarcinoma
(CRC) with unique histomorphology and frequent mismatch
repair (MMR) deficiency. MC with exclusive squamous
differentiation has not been reported. We report an unusual
case of MC with squamous differentiation and tested this
differentiation potential in other MMR-deficient CRC cases.
Case Report: A 68-year-old woman presented with a large
ascending colon mass and biopsy showed squamoid tumor
morphology with immunoprofile concerning for squamous
cell carcinoma (SCC). She underwent right hemicolectomy.
Immunohistochemistry and next-generation sequencing
(NGS) were performed for classification.
Macroscopically, the tumor was large and locally advanced.

tumor

It metastasized to the lung without lymph node metastasis.
Microscopically, the tumor cells were monotonous with
cytological features of both MC and SCC. Immunostains were
diffusely positive for p40 and CK5/6, but negative for other
lineage markers including CDX2, CK20, and SATB2. The
tumor was MMR deficient with loss of MLHI and PMS?2.
NGS confirmed BRAF V600E mutation. In comparison, a
tissue microarray comprising 64 previously diagnosed MMR
deficient CRC was tested for squamous differentiation, and
only 1 case showed focal CK5/6 expression, but none was
positive for p40. Conclusion: MC with exclusive squamous
differentiation not only posed significant diagnostic
challenges, but also unveiled unrecognized differentiation
plasticity in this tumor type.

Correspondence to: Xiaoyan Liao, MD, PhD, Department of
Pathology and Laboratory Medicine, University of Rochester
Medical Center, 601 Elmwood Avenue, Rochester, New York
14642, US.A. Tel: +1 5852765653, Office: +1 5852767156, Fax:
+1 5852733637, e-mail: xiaoyan_liao@urmc.rochester.edu

Key Words: Colorectal carcinoma, medullary carcinoma, squamous
cell carcinoma, differentiation plasticity.

Medullary carcinoma (MC) of the colon is a rare subtype of
colorectal adenocarcinoma (CRC) with an estimated incidence
of 5-8 cases per 10,000 colon cancers diagnosed (1). The
diagnostic term was first introduced in 1999 by Jessurun
describing 11 cases of right colon CRC that all occurred in
women, with distinct morphology featuring solid growth
pattern, poor gland formation, small to medium sized cells,
moderate amount of eosinophilic cytoplasm, and prominent
nucleoli (1). MC has been increasingly recognized in the past
two decades (2, 3). It has been frequently found to demonstrate
high microsatellite instability (MSI-H) or mismatch repair
deficiency (dIMMR), particularly with loss of MLH1/PMS2
secondary to MLHI promoter hypermethylation, a CpG island
methylator phenotype (CIMP) tightly associated with the
BRAF V600E mutation (4, 5). Although morphologically
poorly differentiated, the overall survival of MC in colon is
paradoxically better than other non-glandular CRC at early
stages (6), and may respond to immune-checkpoint inhibitor-
mediated therapy (7). On the other hand, squamous cell
carcinoma (SCC) of the colon is extremely rare, with an
estimated incidence of 1-2.5 cases per 10,000 colon cancers
diagnosed (8). SCC commonly occurs in the rectosigmoid
colon and often presents at a late stage with poor prognosis (9).
Metastatic SCC to colon is also extremely rare, with few
reported cases (10). SCC can morphologically mimic MC due
to a similar solid growth pattern and eosinophilic cytoplasm of
tumor cells, which can be a potential diagnostic pitfall,
especially in limited biopsies.

In this study, we identified a unique case of primary
colonic MC with exclusive squamous differentiation and
evaluated this differentiation potential in 64 previously
resected dMMR CRC cases. Our study unveiled a previously
unrecognized differentiation plasticity in colonic MC.

Case Report
A 68-year-old female with no significant past medical history

presented with a 3-month history of bloody stool and fatigue,
along with a 30-pound unintentional weight loss. CT scan
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Figure 1. Macroscopic examination of the right colon mass. The mass (arrow head) is adherent to the terminal ileum and a portion of abdominal

wall (arrow).

revealed a large infiltrative circumferential mass involving the
colon wall at the hepatic flexure and causing partial luminal
obstruction. A 2.2 cm right lower lobe lung nodule of uncertain
behavior was also noted on imaging studies. No liver
metastases were identified. Her CEA levels were within normal
limits (2.2 ng/ml, range=0.0-4.7 ng/ml). Biopsy of the colon
mass showed a poorly differentiated carcinoma with solid
growth and squamoid morphology with strong and diffuse
positivity for squamous cell markers p40 and CK5/6, raising
concern for metastatic SCC to colon from a lung primary. The
patient subsequently underwent a right hemicolectomy.
During surgery, a large hepatic flexure mass was identified,
fused to the right upper quadrant side wall and adherent to a
loop of terminal ileum (Figure 1). Macroscopic examination
revealed a 13.0x11.0x5.0 cm tan annular ulcerated mass with
heaped up borders located in the cecum/ascending colon.
Microscopically, the mucosal surface was extensively eroded
without identifiable precursor lesions. The tumor cells were
uniformly round to polygonal, with eosinophilic to
amphiphilic cytoplasm, vesicular nuclei and prominent
nucleoli. The tumor cells were organized in cords and nests
and surround by a desmoplastic stromal reaction. Occasional
intercellular bridges were identified, but no keratin pearls
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were noted. The tumor invaded with a pushing border and
associated lymphoid tissue reaction, with increased tumor
infiltrating lymphocytes (Figure 2A-C). Despite extensive
extramural small and large vascular invasions, there were no
lymph node metastasis identified in 48 lymph nodes.

Immunohistochemical studies performed on representative
tumor sections demonstrated the tumor cells to be strongly
and diffusely positive for CK5/6 and p40 (Figure 3), but
negative for all other lineage markers including CDX2, CK7,
CK20, TTF1, Napsin A, Calretinin, WT-1, Inhibin,
Synaptophysin, Chromogranin, S100, SOX10, or GATA3.
P53 showed normal wild-type expression. In situ
hybridization for high-risk human papilloma virus (HPV)
and Epstein-Barr virus (EBV) were also negative. IHC
studies of the mismatch repair proteins demonstrated no
nuclear MLH1 or PMS2 protein expression, but did show
MSH2 and MSH6 nuclear expression. Further, molecular
analysis revealed the presence of a BRAF c. 1799 T>A (p.
Val600Glu) activating mutation, suggesting the tumor is
likely to be sporadic due to hypermethylation of the MLH]
promoter. Based on the histologic features, IHC profile, and
molecular findings, a diagnosis of primary colonic MC with
squamous differentiation was rendered.
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Figure 2. Histology of the medullary carcinoma in colon (A-C) and its metastasis to the lung (D). (A) The tumor shows mucosal erosion and no
identifiable precursor lesion. (B) It invades the stroma with a pushing border and increased intratumoral lymphocytes. (C) The tumor cells are
monotonous, having eosinophilic cytoplasm, round nuclei and prominent centrally located nucleoli. Notice the desmoplastic reaction that is not
typically seen in an ordinary medullary carcinoma. (D) The tumor metastatic to the lung shows similar morphology as in the colon, with some cells
demonstrating dense pink cytoplasm (black arrows). Magnification: A: 20x, B: 100x, C-D: 400x.

Subsequently, the patient underwent endobronchial
ultrasound-guided fine needle biopsy for the solitary right
lower lobe lung nodule, which showed exactly the same
tumor morphology and immunoprofile as the colon mass,
consistent with metastatic disease (Figure 2D). The final
pathologic stage was thus pT4b NO M1. The patient was then
referred to oncologists for immunotherapy (pembrolizumab).

To ascertain if this is the first and only MC that
demonstrates exclusive squamous differentiation, we
performed ITHC studies on a tissue microarray (TMA)
comprising 64 dAMMR CRCs. Our results showed that only 1
of the 64 AMMR CRC demonstrated focal CK5/6 expression,
while none showed any nuclear p40 expression. Extensive

literature search performed on PubMed also did not reveal any
relevant  information regarding aberrant squamous
differentiation in an otherwise typical colonic MC, suggesting
this phenomenon to be extremely rare and unusual.

Discussion

In this study, we report the first description of a colonic MC
with exclusive squamous differentiation. Examination of the
clinicopathologic findings in this case support the diagnosis.
While colonic MC is rare, it is still much more common than
a primary colonic SCC or metastatic SCC to the colon.
Female sex, right colon location, and no prior history of
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Figure 3. Immunohistochemistry studies showing that the tumor cells are diffusely positive for CK5/6 (A) and p40 (B). The tumor cells are negative
for MLHI (C) and PMS2 (D), indicating that they are mismatch repair deficient. Magnification: A-D: 200x.

malignancy additionally support the diagnosis. Lack of lymph
node metastasis in such a locally advanced tumor would be
much more commonly seen in MC than a primary or
metastatic SCC. Of course, the histomorphology is key to
diagnosis. The word “medullary” was coined to reflect the
histological features of this tumor being solid, with nested,
organoid, or trabecular growth pattern mimicking endocrine
carcinomas. Cytologically, the tumor cells are classically
small, round and uniform with scant eosinophilic cytoplasm
and rounded nuclei with small central nucleoli (1). Grossly,
MC is usually a locally advanced polypoid mass with central
ulceration, often 50% larger in size than non-medullary
malignancies, and predominantly involving the right colon (2,
3). Instead of having an infiltrative pattern typically seen in
SCC or other conventional CRC, MC has pushing borders
with increased intratumoral and peritumoral lymphocytic
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infiltration. ~ Further, ancillary tests demonstrating
dMMR/MSI-H and BRAF mutation are confirmatory (11).
Despite intercellular bridging, desmoplastic stromal reaction,
and diffuse squamous marker expression (CK5/6 and p40)
that masqueraded itself as a SCC, the diagnosis of MC is
reasonable and should be managed accordingly in our patient.

Complete and exclusive squamous cell differentiation in an
otherwise classic MC not only posed diagnostic challenges, but
also unveiled a previously unrecognized plasticity of
differentiation in this tumor (12). Indeed, MC has been
reported to frequently lose its colonic markers (12, 13).
Aberrant nuclear and cytoplasmic positivity for a neural marker
Calretinin in MC has been reported (13, 14). It is worth noting
that the World Health Organization and the American Joint
Committee on Cancer (AJCC) specifically separate MC from
other undifferentiated CRC for its uniform morphology and
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molecular defects (15, 16). Thus, when Nguyen et al. described
a case of “MC” with aberrant lymphoid marker expression, it
was noted that the reported tumor had pleomorphic
morphology and microsatellite stable (MSS) phenotype that
would best be classified as an undifferentiated carcinoma of
colon rather than MC (17). Nevertheless, their case also
exemplified that CRC, no matter poorly differentiated or
undifferentiated, can present with aberrant differentiation
completely deviating from its colonic lineage.

Distinction between a primary MC and SCC is critical for
clinical follow-up and management. Compared to other
histologically similar entities or undifferentiated carcinomas,
the prognosis of MC is more favorable despite frequent large
tumor size and local aggressiveness (2). Surgical resection is
the main treatment modality (1, 3). Adjuvant chemotherapy
is not usually required unless lymph node or distant
metastases are present. In addition, the IMMR/MSI-H status
may render it responsive to an immune checkpoint inhibitor
(18). In contrast, the diagnosis of a large poorly
differentiated SCC in visceral organs often portends a poor
prognosis (9). The preferred treatment of colonic SCC is
surgical resection, with the recommendation of additional of
chemotherapy (8). Pure SCC in the right colon is extremely
rare and has been mostly associated with adenosquamous
carcinoma of the colon (19). It was hypothesized that the
squamous differentiation in colonic tumors may be
associated with pluripotent stem cell differentiation,
malignant transformation of persistent ectopic embryonal
nests of ectodermal cells, or squamous differentiation of a
preexisting colonic adenoma, which may be also the
underlying mechanism in our case (20).

Besides SCC, other differential diagnosis to be considered
in our case includes colorectal neuroendocrine carcinoma
(NEC), which often exhibits organoid, nested, or trabecular
growth pattern similar to those of MC (13). Negative
neuroendocrine markers can help differentiating MC from
NEC. With the -characteristic increased lymphocytic
infiltration, a high-grade lymphoma should also be ruled out,
especially when the MC demonstrates aberrant lymphoid
marker expression (11). Given the lack of mucosal surface
precursor lesions, other differential diagnoses to be
considered include epithelioid mesenchymal tumors such as
epithelioid gastrointestinal stroma tumor (GIST), or
malignant gastrointestinal neuroectodermal tumor (GNET),
which may morphologically mimic MC, but can be
distinguished by ancillary studies (21).

In summary, we report the first case of a colonic MC with
exclusive squamous differentiation, masquerading as a
primary colonic SCC or metastatic SCC from the lung. The
correct diagnosis of MC was dependent on an integrated
analysis of the clinical picture, histomorphology,
immunophenotype, and molecular studies. The take-home
message is to always keep MC in the differential diagnosis

when dealing with a poorly differentiated neoplasm of the
colon, especially when located in the right colon. In addition,
this unusual case appears to open a Pandora’s box for
unlimited differentiation potential in this type of tumor, which
was not previously recognized. Future studies may focus on
the pathogenesis of aberrant squamous differentiation and its
implication in patient survival, which may or may not be
different than an otherwise orthodox colonic MC.
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