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Clear Cell Carcinoma of the Pancreas 
-A Case Report and Review of the Literature-

I n t r o d u c t i o n

Pancreatic cancer was Korea’s fifth leading cause of cancer-
related deaths in 2006 and almost all the pancreatic cancer patients
were expected to die from the disease (1). The development of
better imaging techniques has allowed more pancreatic tumors to be
recognized and diagnosed. Pancreatic neoplasms and malignancies
arise from both the endocrine and exocrine portions of the organ.
More than 90% of the malignant tumors of the pancreas arise from
the exocrine elements of the gland (ductal and acinar cells), and
these tumors demonstrate features that are consistent with
adenocarcinoma. The World Health Organization (WHO)
recognizes several histomorphologic variants of ductal
adenocarcinoma, including mucinous noncystic carcinoma, signet
ring carcinoma, adenosquamous carcinoma, undifferentiated
(anaplastic) carcinoma, undifferentiated carcinoma with osteoclast-

like giant cells and mixed ductal-endocrine carcinoma. The WHO
currently recognizes clear cell carcinoma as a “miscellaneous”
carcinoma of the pancreas, and this tumor is characteristically rich in
glycogen and poor in mucin (2). Unfortunately, not much data is
available on this clear cell tumor. The incidence and prognosis are
not well known and only a few such cases have been reported in the
literature. Moreover, there has been no previous report of primary
clear cell carcinoma of the pancreas in Korea. Herein, we report on a
unique case of primary clear cell carcinoma of the pancreas and we
include the pathologic description of this tumor. 
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Most of the malignant neoplasms of the pancreas demonstrate features that are consistent
with adenocarcinoma. According to the WHO classification, primary clear cell carcinoma of
the pancreas is rare and it is classified as a “miscellaneous” carcinoma. In addition, there is
not an adequate systematic overview that can demonstrate its true existence as a definable
entity. We report here on an unusual case of primary pancreatic clear cell carcinoma, which
is the first such reported case in Korea. A 66 year old woman presented with abdominal pain
and significant weight loss over the previous three weeks. On the abdominal computed
tomography (CT), we detected an abdominal mass involving the pancreas tail and liver, and
clear cell carcinoma with rhabdoid feature was seen on the histologic evaluation. The tumor
cells showed well defined cell membranes, clear cytoplasm and prominent cell boundaries.
The immunohistochemical stains showed positive reactions to antibodies against pan-
cytokeratin, cytokeratin 7, carcinoembryonic antigen (CEA) and epithelial membrane antigen
(EMA). On the other hand, there was a negative reaction for cytokeratin 20, chromogranin,
synaptophysin, smooth muscle actin and HMB-45. She was diagnosed with a primary pan-
creatic clear cell carcinoma with hepatic metastasis and she received palliative
gemcitabine chemotherapy. The patient died one month later of pancreatic cancer
progression.
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Fig. 1. Abdominal CT scans showed a low attenuated mass in the pancreas tail (A) and another small low attenuated lesion in the right inferior
tip of the liver (B).
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Fig. 2. Gross photograph showing a well circumscribed, firm and grayish white tumor of the liver (A). Microscopic findings of the liver tissue
showing round to oval cells with large nuclei, a well defined cell membrane and clear cytoplasm with prominent cell boundaries (H & E, B:×
40, C:×200, D: ×400).



Hui-Young Lee, et al_Clear Cell Carcinoma of the Pancreas 

C a s e  R e p o r t

1 History

A 66-year-old woman presented in August 2008 with a three-
week history of postprandial epigastric pain, and this was
accompanied with anorexia (a 5 kg weight loss). She was
admitted to a local hospital where a pancreatic tail mass was
detected by abdominal computed tomography (CT). Thereafter,
she was referred to our hospital. The patient had no significant
medical history or prior history of cancer. She was a nonsmoker
and did not drink alcohol. On examination, the patient’s vital signs
were stable and she showed no signs of jaundice. There was no
appreciable lymphadenopathy, but abdominal examination
revealed epigastric area tenderness. The laboratory data was

serum alkaline phosphatase 189 U/L (38�126), serum gamma
glutamyl transferase 84 U/L (7�50), total bilirubin 0.8 mg/dL
(0.3�1.2), serum CEA 12.17 ng/mL (0�4.5) and serum CA 19-
9 597.1 U/mL (0�37.0). A complete blood count revealed
anemia with a hemoglobin level of 8.6 g/dL. A CT scan showed
about 2.8×1.2 cm pancreas tail tumor with enlargement of
multifocal retroperitoneal nodes (Fig. 1A). There were three small
low attenuated lesions in liver segments 2 and 7 and in the right
inferior tip (0.7 cm, 1.1 cm and 1.0 cm in largest diameter,
respectively) (Fig. 1B). There was no evidence of other primary or
secondary tumors outside the pancreas and liver. A percutaneous
approach failed for making a tissue diagnosis and the procedure
was then converted to an open laparotomy. For the operation
findings, about a 4 to 5 cm sized, exophyting pancreatic tail mass
with enlarged regional lymph nodes and a well demarcated nodule
in the liver’s right inferior tip were identified. She was diagnosed
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Fig. 3. Microscopic findings of the pancreatic tumor showing the rhabdoid features (H & E, A: ×40, B:×200).
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Fig. 4. Histochemical staining of the clear cell carcinoma: the cytoplasm of the clear cells focally stains with PAS (A) and it does not stain with
PAS after diastase treatment (B). (×400).



with primary pancreatic clear cell carcinoma with hepatic
metastasis and she was treated with gemcitabine as palliative
chemotherapy. However, she was referred to a different other

local hospital due to her guardian’s request and she died one
month later of disease progression.
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Fig. 5. Immunohistochemical findings. The tumor cells showed positivity for EMA (A, ×200), CEA (B, ×200) and cytokeratin 7 (C, ×200).
However, the tumor cells showed negativity for synaptophysin (D, ×200), smooth muscle actin (E, ×200) and HMB-45 (F, ×200).



2 Pathologic finding

The specimens received for pathologic analysis were a partial
resection of the distal pancreatic mass and a wedge resection of the
liver’s right inferior tip. On gross examination, the primary
pancreatic tumor measured 1.8×1×0.5 cm, and it displayed a firm,
homogeneously whitish cut surface without necrotic or hemorrhagic
change. The mass in the liver tissue measured 3.4×2.3×1.8 cm
and it weighed 5 g. The cut surface of the liver tissue mass was
grayish white and firm with well defined margins and central
necrosis (Fig. 2A). On microscopic examination, the tumor cells of
the liver mass showed round to oval cells with large nuclei, a well
defined cell membrane and clear cytoplasm with prominent cell
boundaries. There was a distinct clear cell component composed of
nests of clear cells, and pleomorphic nuclei were found in more than
90% of the tumor cells (Fig. 2). Some tumor cells showed marked
nuclear atypia. About 90% of the pancreatic tumor cells possessed
rhabdoid cellular features (Fig. 3). The rhabdoid cells were typified
by large cells with eccentric nuclei and prominent nucleoli. The
periodic acid-Schiff (PAS) reaction and PAS after diastase treatment
revealed only a few mucin droplets in the cytoplasm of the clear
cells and in an apical location in the glandular cells (Fig. 4).
Immunohistochemically, the tumor cells showed a positive reaction

to antibodies against Pan-cytokeratin, cytokeratin 7, CEA and EMA.
On the other hand, there was a negative reaction for cytokeratin 20,
chromogranin, synaptophysin, smooth muscle actin and HMB-45
(Fig. 5). 

D i s c u s s i o n

Clear cell carcinoma is a common variant of carcinoma of kidney,
ovary, thyroid and lung (3,4), but this tumor rarely originates from
the pancreas. Only several cases of clear cell carcinoma have been
reported throughout the world (Table 1). In addition, there has been
only one Korean case report of clear cell islet cell tumor of the
pancreas at 1997 (5). However, there has been no previous report of
primary clear cell ductal carcinoma of the pancreas in Korea.

The incidence and prognosis of this tumor are not well known
and the systematic overview of this disease entity is insufficient. The
clinical characteristics and prognosis were diverse in several case
reports (6-10). In one study, the clinical characteristics and survival
data of 20 cases of pancreatic carcinoma that showed clear cell
features were not significantly different from that of the cases of
conventional ductal cell carcinoma (11). 
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Author Year Age/Gender Location in pancreas Morphology Immunohistochemical profile

Jamali et al. (9) 2007 75/M Uncinate process Vacuolated Cytokeratin markers +¶

cytoplasm and raisinoid vimentin +
nuclei with rhabdoid 
components

Sasaki et al. (10) 2004 61/F Body Clear cell nests with CK* 8+, CK-19 +, 
scanty fibrous stroma CEA�-, CA 19-9 f+,

NSE� -, chromogranin A -, 

synaptophysin -, insulin -, 
glucagon -, somatostatin -, 
gastrin -, α-1-Antitrypsin++,

trypsin -, HMB45-
Ray et al. (6) 2004 75/M Tail Pleomorphic cells with CK-7+, CAM 5.2 +,

abundant clear cytoplasm CK20 f+, CEA+
(＞95% clear cells) NSE +, synaptophysin -,

chromogranin-, vimentin-, p53-,  
HMB-45 - CD10 -, PASD§+, 
α1-antitrypsin -

Lüttges et al. (8) 1998 53/M Head Primarily intraductal with CK7+, CK8+, CK18+, CK19+,
solid, invasive clear cell vimentin -, PASD +, CEA f+,
(about  90% clear cells) p53 +, chromogranin -, 

synaptophysin -, α1-Antitrypsin -
Kanai et al. (7) 1987 71/M Body and tail; Solid, trabecular, and nested PAS‖+

widely metastatic Alcian blue+Sudan III -

Table 1. The previously reported examples of pancreatic clear cell carcinoma

*cytokeratin, �carcinoembryonic antigen, �neuron-specific enolase, §periodic acid-Schiff with diastase, ‖periodic acid-Schiff, ¶-, indicates negative; f+, focally positive; +,

moderately positive; ++, strongly and diffusely positive.



Ray et al. (6) have summarized seven cases in which this
morphology was described. Of those cases that underwent
histochemical characterization, there was scanty, focal or strong
positivity for mucin. Yet Kim et al. (11) recently reported that 20
(24%) pancreatic adenocarcinomas were identified with clear cell
features, including 12 clear cell carcinomas and 8 ductal
adenocarcinomas with a clear cell component (defined as less than
75% of the tumor with clear cells) of the 84 pancreatic adeno-
carcinomas. In addition, they suggested that HNF1B was a useful
biomarker to identify clear cell carcinomas. The survival analysis, as
stratified by the degree of HNF1B staining without regard to the
morphologic subtype, showed significantly decreased survival with
high HNF1B staining (p＜0.01). However, they included a mixture
of both the usual ductal cell phenotype and the clear cell phenotype.
As a result, 12 of 84 cases that had been diagnosed as primarily
adenocarcinoma of the ductal type were found to have a significant
(at least 75%) involvement by a clear cell component. 

The histologic features of clear cell carcinoma of the pancreas
have varied in the previous reports. Kanai et al. (7) first reported on
a case of clear cell carcinoma and the tumor was predominantly
composed of a clear cell component. The tumor in that case had a
small amount of extracellular mucin formation and the neoplastic
cells seemed to have scant intercellular adhesiveness; this histologic
configuration appears to be similar to that of signet-ring cell
carcinoma. The tumor in the case of Lüttges et al. (8) was pre-
dominantly composed of a clear cell component and it had one area
of a papillotubular component. Jamali et al. (9) reported a case of
adenosquamous carcinoma of the pancreas with both clear cell and
rhabdoid components, and this was similar to our case. Rhabdoid
cells have been recognized in a wide range of epithelial and
mesenchymal tumors. The rhabdoid phenotype is characterized by a
large round to polygonal cell with eccentric nuclei, prominent
nucleoli and abundant deeply acidophilic/eosinophilic, dot-like,
hyaline filamentous cytoplasmic inclusions. The rhabdoid
phenotype represents a common clonal dedifferentiated end point in
malignant tumors of varying histogenesis (12). It has been recently
suggested that rhabdoid changes may be a type of degeneration or a
preliminary stage before apoptosis or cell necrosis (13).

The differential diagnosis of clear cell lesions in the pancreas
includes pancreatic neuroendocrine tumors, perivascular epithelioid

cell tumors (sugar tumor) and metastatic carcinomas. The possibility
of pancreatic endocrine tumors is excluded by the absence of
neuroendocrine markers such as synaptophysin and chromogranin
in the neoplastic cells. Perivascular epithelioid cell tumor occurs
only rarely in the pancreas; it has a solid growth pattern and it is
immunohistochemically characterized by positivity for HMB-45,
which was negative in our case. For our case, the possibility of
metastasis to the pancreas was taken into account. Metastasis into
the pancreas has been described for various tumors, including renal
cell carcinoma, breast carcinoma, colon carcinoma, malignant
melanoma and sarcoma. However, our clinical investigation failed
to detect any extra-pancreatic primary tumors in our case. Moreover,
the immunohistochemical findings could exclude metastatic renal
clear cell carcinoma or malignant melanoma. We diagnosed our
case as primary pancreatic cancer based on the pancreatic and liver
masses and the elevated serum level of CA 19-9.

The immunohistochemical findings of primary clear cell
carcinoma are currently unclear (Table 1). Genetic analysis has
recently been performed on pancreatic carcinomas. The K-ras
oncogene is a major targeting gene because more than 80% of
pancreatic carcinomas of a ductal origin have been reported to have
a mutation in the K-ras oncogene (14). Mutation of the K-ras
oncogene is rare in the neoplasms of a nonductal origin, so the
presence of a mutation of the K-ras oncogene is generally presumed
to indicate a tumor’s duct cell origin. As for clear cell carcinoma,
Lüttges et al. (8) detected a mutation at codon 12 in the K-ras
oncogene and they reported that their clear cell carcinoma was of a
duct cell origin. Yet in the case of Sasaki et al. (10), any mutation of
the K-ras oncogene was not detected. 

In summary, we have presented a rare case of clear cell
carcinoma of the pancreas with a review of the related literature. The
specific criteria to confirm this tumor have not yet been established.
Kim L et al. (6), Lüttges J et al. (8) and Ray S et al. (6) classified
clear cell carcinoma as those tumors with more than 75%, 90% and
95%, respectively, of the tumor cells being clear cells. To define this
disease entity, further investigation with other methods such as
biomarker studies, gene analysis and immunohistochemistry are
needed to differentiate clear cell carcinoma of the pancreas from
other pancreatic tumors. 
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