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Abstract

An 82-year-old male was hospitalized with rectal carcinoma that was confirmed endoscopically. Surgical resection of the rectum was
performed. Intraoperative examination showed a solitary hepatic metastasis; metastasectomy was also performed. Histological examination of
the surgical specimen showed mainly a trabecular arrangement of the tumor cells, alternating with tubuloglandular areas, the tumor being
diagnosed in stage IV. The high-power-view examination showed that the tumor cells presented clear cytoplasm, and were diffusely marked by
AE1/AE3 keratin, carcinoembryonic antigen (CEA), and CD10. A focal immunostain was also observed for keratins 7/20, vascular endothelial
growth factor (VEGF), and its receptor (VEGF-R2). The tumor was proved to be microsatellite stable, presenting K-ras mutation. Based on
the immunoprofile and computer scanning, metastases from clear cell renal cell carcinoma and adrenocortical carcinoma have been excluded.
Based on these characteristics and the tumor stage, the final diagnosis was primary clear cell adenocarcinoma (CCA). Bevacizumab-based
antiangiogenic therapy was indicated. This is the 12th primary CCA of the colorectum ever reported, and the first from Eastern Europe.
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 Introduction
Conventional clear cell carcinoma is known as a tumor
characteristic for the kidney and the female genital organs.
The presence of clear cells in carcinomas of other organs
requires a very attentive differential diagnosis with a
metastasis. Except for the previously nominated locations,
primary clear cell carcinomas were also described in the
retroperitoneum (10 cases) [1] and in other organs such
as urinary bladder and urethra [2].
Primary clear cell adenocarcinoma (CCA) of the
colorectal segments is an extremely rare entity, only 11

cases have been published to date, the first in 1964 and
the last one in 2012; most of the cases were reported in
well-developed countries, especially USA and Canada [3–
12]. Our case, the 12th one, being diagnosed in Romania,
is the first case from Eastern Europe (Table 1).
In this paper, we present an unusual primary CCA of
the rectum. Based on its molecular and immunohistochemical features, unexplored yet in literature, a possible
targeted therapy has been carried out. Differential diagnosis
of this tumor was also discussed.

Table 1 – Clinicopathological features of the 12 reported primary clear cell colorectal adenocarcinomas
Authors

Gender

Hellstrom and Fisher
(1964, USA) [3]
Reed et al. (1983, USA) [4]
Jewell et al. (1988,
Canada) [5]
Jewell et al. (1988,
Canada) [5]
Watson (1990, Canada)
[6]
Rubio et al. (1995,
Sweden) [7]
McCluggage et al. (2001,
Ireland) [8]
Braumann et al. (2004,
Germany) [9]
Hao et al. (2007, China)
[10]

ISSN (print) 1220–0522

Age
[years]

Location
Sigmoid
colon
NA
Sigmoid
colon
Sigmoid
colon

Clinicopathological features
Tumor stage
Relapse/
Depth of
survival
Metastases
invasion

M

68

NA

NA

F

56

F

61

NA

NA

Anal canal

M

68

Transverse
Survived
colon
seven months

M

65

Rectosigma

NA

M

89

M

37

Left colonic
flexure
Descending
colon

Survived
two years
Survived
one year

Immunohistochemistry
Positive

Negative

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

CEA

NA

NA

NA

NA

CEA

NA

NA

NA

NA

NA

NA

NA

Lymph nodes, liver,
lung, adrenal glands,
carcinomatosis

CEA, TPA

NA

Crossing
serosa

Liver

CA125,
keratin 7

Keratin 20

Muscularis

No metastases

NA

NA

NA

Lymph nodes

NA

NA
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Authors

Gender

Age
[years]

Location

Soga et al. (2008, Japan)
[11]

F

71

Sigmoid
colon

Kanstrup Fiehn et al.
(2012, Denmark) [12]

M

69

Sigmoid
colon

Present case (2014,
Romania)

M

82

Rectum

Clinicopathological features
Tumor stage
Relapse/
Depth
of
survival
Metastases
invasion
No
recurrences –
Mucosa
No metastases
endoscopic
polypectomy
No
recurrences –
NA
Two lymph nodes
19 months

No
Crossing
recurrences –
serosa
five months

Immunohistochemistry
Positive

Negative

Keratin 20,
CD10, p53,
Ki67

Keratin 7

NA

NA

Keratin
AE1/AE3,
keratin 20,
keratin 7, EMA,
Four lymph nodes
CEA, CD10,
and liver
VEGF,
VEGF-R2,
MLH-1, MSH-2,
Maspin

Chr, Syn,
Calretinin,
Inhibin,
S-100,
Melan-A,
KMB45,
c-KIT,
RET, VIM,
HER-2

CEA – Carcinoembryonic antigen; EMA – Epithelial membrane antigen; F – Female; M – Male; NA – Not available; NSE – Neuron-specific
enolase; TPA – Tissue polypeptide antigen; VEGF – Vascular endothelial growth factor; VEGF-R – VEGF-receptor; VIM – Vimentin.

 Patient, Methods and Results
An 82-year-old male was admitted to hospital with
symptoms suggesting rectal cancer that was confirmed
at rectoscopy and on bioptic specimen. The bioptic
specimen was diagnosed in another department as signet
ring cell carcinoma. Due to obstructive symptoms, surgical
proctectomy was performed, without preoperative chemoradiotherapy. Intraoperatively, a hepatic nodule was also
identified and removed. A whole-body CT-scan was
performed to exclude synchronous tumors, including
renal or adrenal gland ones.
Gross examination of the surgical specimen revealed
a 50×25 mm diffusely infiltrative tumor that involved
the entire thickness of the rectal wall. Histopathological
examination of the surgical specimen revealed a tumor
that invaded the mucosa, submucosa, muscularis propria,
and subserosa, breaking through the serosa and infiltrating
the perirectal fatty tissue, with metastases in four of the

four regional lymph nodes (pT4N2a stage). The tumor
architecture was predominantly trabecular and alveolar,
with relatively abundant thin vessels, but glandular
structures were also seen. The tumor cells were large,
polygonal or oval-shaped, presenting well-defined cell
membrane, and abundant clear cytoplasm with rare PASpositive intracytoplasmic globules of glycogen, without
Alcian Blue positivity. Pleomorphic vesicular nuclei
with prominent nucleoli and minimal mitotic activity
were also noted. On high power-view, it was observed
that the tumor cells occurred from the dysplastic glands,
the areas of transition between normal/dysplastic rectal
epithelium and the tumor clear cells being well visible;
this aspect excluded a metastatic tumor (Figure 1). The
hepatic metastasis presented the same histological aspect
as those of the primary tumor. The final tumor stage
was IVa (pT4N2aM1a).

Figure 1 – Primary cell adenocarcinoma of the rectum occurs from the glandular layer (A–D) but the tumor cells do
not secrete mucus (B and C); the limit between normal epithelium and clear tumor cells is well-visible in Hematoxylin
Eosin (A and D) and PAS–Alcian staining (B and C). The tumor consists in proliferation of clear cells, with alveolar
pattern (E) and glandular differentiation (F); few PAS-positive intracytoplasmatic globules of glycogen can be seen (G).
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Immunohistochemical examinations revealed that the
tumor cells were diffusely marked by keratin AE1/AE3,
carcinoembryonic antigen (CEA), CD10, MLH-1, and
MSH-2 and presented focally positive for keratin 7/20,
epithelial membrane antigen (EMA), the marker of
angiogenesis vascular endothelial growth factor (VEGF),
and its receptor (VEGF-R2, Flk-1). Maspin expression
was revealed in the nuclei of the tumor cells, a high p53
index being also seen. No expression for chromogranin,
synaptophysin, neuron specific enolase (NSE), PAX2,
S-100 protein, inhibin, Melan A, HMB45, calretinin,
vimentin, c-KIT, RET, or HER-2 was observed (Figure 2).
The molecular examinations, performed with Roche’s
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LightCycler PCR- and melting-point analysis, revealed a
stable microsatellite status. K-ras gene presented mutations
for both codons 12 and 13. Based on the microscopic,
immunohistochemical, and molecular features, the final
diagnosis was microsatellite stable/K-ras mutated primary
CCA of the rectum, with nodal and liver metastases.
The differential diagnosis was based on the immunoprofile
presented in Table 2. Based on the liver metastases and
molecular and immunohistochemical profile, a combined
FOLFIRI and antiangiogenic therapy was recommended.
The postoperative course was uneventful, and to date,
with neoadjuvant therapy, the patient has survived five
months without any evidence of recurrence or metastases.

Figure 2 – Immunohistochemical findings. The tumor cells are marked by AE1/AE3 keratin (A), keratin 20 (B), keratin 7
(C), CEA (D) and CD10 (E and F). Nuclear Maspin expression (G) and a high p53 index (H) can also be observed.
Table 2 – Immunohistochemical (IHC) differential diagnosis of primary clear cell adenocarcinoma from colorectal
metastatic tumors
IHC marker

Primary
CCA

Primary or
metastatic
NET

AE1/AE3 keratin
Keratin 7
Keratin 20
EMA
CEA
CD10
Calretinin
Chromogranin
Synaptophysin
NSE
Vimentin
S-100
Inhibin
Melan A
HMB45
CDX2
PAX2/PAX8

+
±
+
+
+
+
+
-

+
±
+
±
+
+
±
±
-

Colorectal metastases
Renal cell
carcinoma
±
±
+
+
+
±
±
+

HCC

Melanoma

ACC

Pheochromocytoma

Mesothelioma

+
+
±
+
+
±
±
-

±
±
+
+
±
+
+
-

±
±
+
±
±
+
+
+
-

±
+
+
±
±
±
-

±
+
+
+
±
±
-

ACC – Adrenocortical carcinoma; CEA – Carcinoembryonic antigen; CCA – Clear cell adenocarcinoma; EMA – Epithelial membrane antigen;
HCC – Hepatocellular carcinoma; NET – Neuroendocrine tumor; NSE – Neuron specific enolase [5–13].

 Discussion
Primary CCA of the colorectum was first described
by Hellstrom and Fisher in 1964 as a variant of
colorectal carcinoma composed by cells similar with the

physaliferous (clear) cells of chordomal tumors [3, 7, 11].
Due to its similarities with clear cell renal cell carcinoma,
it was nominated 19 years later as a clear cell neoplasm
or CCA [4]. Based on the literature data, synthesized in
Table 1, colorectal CCA seems to arise in patients aged
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around 66.6±14.1 years (ranging from 37 to 89 years).
The male:female ratio is 2.3:1, all cases occurring in the
distal segments, from transverse colon to anal canal [3–
12]. No cases have been reported in the proximal colon
segments.
Due to the rarity of this tumor, few aspects are known
about its histogenesis. In kidney and female genital tract,
a Müllerian origin was related with clear cell carcinoma,
but it is difficult to identify its cell origin in the other
organs. Some hypotheses have been stated, supposing
that CCA could originate from endometriosis islands,
residual embryological Müllerian nests, or Müllerian
metaplasia but a genetic predisposition was also supposed
[1], without strong evidences in the field. In the colon,
the strong positivity for keratin 20 and CEA shows that
CCA is a primary tumor of the colorectal mucosa but
the presence of totipotential stem cells with further
differentiation cannot be excluded. However, the welldefined limit between dysplastic rectal glands and clear
cells, observed in this case, is a useful tool in differentiation between a primary and metastatic colorectal
tumor. This is also in line with the authors’ observation
of the presence of clear cell change in some colorectal
adenomas (<0.1% of cases), hypothesizing an adenomacarcinoma sequence for CCA, similar to other histological
types of colorectal tumors [5, 7, 11, 12]. Quite interesting
is the immunoprofile reported for the CCA of urinary
bladder and urethra, its positivity for keratin 20, CA125,
and P504S (alpha-methylacyl-Coa racemase – AMACR),
and p63 negativity, similar to gastrointestinal carcinomas
[2], suggesting a common non-urothelial origin of CCA,
independently by its location.
However, differential diagnosis of primary CCA of
the colorectum is difficult to be done and is mainly based
on the immunoprofile of the tumor. It should take into
account the neuroendocrine tumors and also metastases
from renal cell carcinoma, adrenal gland tumors, melanoma,
and even mesothelioma [3–14]. The immunoprofile of
these lesions was synthesized in Table 2. In females,
metastases from serous ovarian carcinoma (that displays
positivity for WT1 and keratin 7 and is negative for
keratin 20) and cervical or endometrial carcinomas should
also be taken into account [1]. Synchronous clear cell
carcinoma of the kidney and colorectal adenocarcinoma
was also reported, as a challenging diagnosis [15].
In the 11 cases presented in literature, the aggressive
behavior of CCA was emphasized. In all of them, postoperative adjuvant chemotherapy was performed for a
typical colorectal carcinoma, based on the tumor stage.
In the present case, diagnosed in stage IVa, a combined
FOLFIRI and Bevacizumab-based antiangiogenic therapy
was indicated. Because K-ras mutation was identified, the
anti-epidermal growth-factor drugs have been excluded.
HER-2 negativity also excluded a HER-2 gene amplification and subsequently, a possible therapeutic response
for Trastuzumab. Nuclear expression of Maspin and high
p53 index confirmed that the tumor is aggressive but at
the same time, was indicative of response to 5-Fluorouracil-based therapy [16]. Moreover, VEGF and VEGF-R2
positivity, correlated with c-KIT and RET negativity,

helped us to base the therapy on Bevacizumab, an antiVEGF drug, and to exclude the antiangiogenic tyrosine
kinase inhibitors, such as Pazopanib, usually used to
treat metastatic renal cell carcinomas [17].
 Conclusions
The management of this case, based on the literature
data and the molecular profile of the tumor, shows that
targeted therapy can be adapted even in unusual tumors
such as primary CCA of the colorectum.
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