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neoplasm that contains osteoclast-like giant cells, which are morphologically identical to those
seen in giant cell tumors of bones. Histopathologically, it is composed of round to spindle-

shaped neoplastic cells and non-neoplastic histiocytic giant cells. Although only limited radio-

logic findings are available due to the rarity of this tumor, UCOGCs shows variable imaging fea-

tures in the literature from an inhomogeneous solid mass to a multilocular cystic tumor.
Herein, we report an unusual manifestation of UCOGCs of the pancreas mimicking a predominantly calcified mass with radiologic-pathologic correlation.

Index terms Undifferentiated Carcinoma; Pancreas; Neoplasms; Computed Tomography, X-ray

INTRODUCTION

Undifferentiated carcinoma with osteoclast-like giant cells (UCOGCs) is a rare pan-

creatic neoplasm, which was first described by Rosai in 1968 (1). It is composed of two

distinct cell types; highly pleomorphic mononuclear cells and large, multinucleated,
histiocytic giant cells, closely resembling giant cell tumors of the bone. Although
Copyrights © 2019 The Korean Society of Radiology
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UCOGCs is classified as a variant of ductal adenocarcinoma and mixed neoplasm of the pancreas (2), it shows unique clinical characteristics compared with pancreatic ductal adenocarcinoma.

Imaging findings for this unusual tumor are seldom reported because of its rarity. UCOGCs

shows various radiologic features, frequently presenting as a multilocular cystic mass, an in-

homogeneous mass with cystic change, or a strong, enhancing solid mass (3-5). To the best of
our knowledge, an unusual manifestation mimicking a predominantly calcified mass of this
tumor on CT scan has not yet been reported. In this report, we would like to describe the un-

usual imaging findings of UCOGCs of the pancreas mimicking a calcified mass on CT with a
histopathological correlation.

CASE REPORT

A 53-year-old male patient visited our institution for evaluation of an incidentally detected

pancreatic mass in an outside hospital. The patient had no specific clinical symptoms or past
medical history. Blood tests revealed elevated glucose [165 mg/dL (74–106)] and HbA1c [8.5%
of Hb (4.0–6.0%)] levels. Results of other routine laboratory examinations, including tumor

markers such as carbohydrate antigen 19-9 and carcinoembryonic antigen, were within normal ranges. The patient underwent CT scans at our institution using a 128-channel multidetector CT scanner (SOMATOM Definition AS, Siemens, Erlangen, Germany). Precontrast axial

CT images revealed the presence of an approximately 5.8 × 4.3-cm-sized mass arising from

the body of the pancreas that showed diffusely high attenuations (100–140 HU) within the

mass, considered to represent calcifications (Fig. 1A). Contrast-enhanced axial CT scans of
the pancreatic (Fig. 1B) and portal venous phases (Fig. 1C) demonstrated heterogeneously

highly-enhanced foci within the mass and atrophic change of the distal part of the pancreas.
The pancreatic mass abutted the posterior wall of the gastric high body.

Surgical resection (radical antegrade modular pancreatosplenectomy) was performed, re-

vealing an approximately 4.6 × 4.1-cm-sized hard mass at the pancreas body adhered to the

Fig. 1. CT findings of Undifferentiated carcinoma with osteoclast-like giant cells of the pancreas in a 53-year-old man.
A. Precontrast CT image reveals a predominantly high-attenuation mass (100–140 HU), measuring 5.8 × 4.3 cm, considered to represent calcifications in the body of the pancreas (arrows).
B. Contrast-enhanced CT image at the pancreatic phase demonstrates heterogeneous, strong enhancement of the mass (arrows).
C. Contrast-enhanced CT image at the portal venous phase shows mild enhancement of the pancreatic mass and an atrophic change of the
pancreas tail (arrowheads) without main pancreatic duct dilatation. The pancreatic mass directly invades the posterior wall of the gastric high
body (arrow).
A
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Fig. 1. CT findings of Undifferentiated carcinoma with osteoclast-like giant cells of the pancreas in a 53-year-old man.
D. Microscopically, a mixture of spindle-shaped, variably pleomorphic neoplastic cells and scattered multinucleated OGCs (arrows) among
neoplastic cells are observed with hemorrhagic areas (H&E, ×100). Ossifications were sparse within the tumor (not shown).
E, F. Immunohistochemical staining reveals strong reactivity for the histiocytic marker CD68 (E) in OGCs and some tumor cells and for vimentin (F) in neoplastic cells and OGCs (H&E, × 200).
H&E = hematoxylin-eosin stain, OGCs = osteoclast-like giant cells
D
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posterior wall of the gastric body in the operative field. Therefore, gastric wedge resection

was also performed. On the cut section of the gross specimen, the tumor appeared as a red-

brownish mass, showing profound hemorrhage. Microscopically, the mass was composed of

spindle-shaped, variably pleomorphic neoplastic cells, as well as multinucleated osteoclastlike giant cells (OGCs), which were dispersed among the neoplastic cells (Fig. 1D). These cells

encompassed hemorrhagic pools, and ossifications were sparsely detected within the tumor.

Immunohistochemical staining revealed strong reactivity for the histiocytic marker CD68 in

OCGs and some tumor cells (Fig. 1E), and for vimentin in neoplastic cells and OCGs (Fig. 1F).
On the basis of these histopathologic findings, the tumor was diagnosed as an UCOGCs of the
pancreas. For six months after surgery, there has been no evidence of recurrence.

DISCUSSION

UCOGCs of the pancreas is a rare, distinctive tumor type. There was a controversy on the

nature and origin of this tumor; however, the World Health Organization has classified this
tumor as a variant of ductal adenocarcinoma and mixed neoplasm of the pancreas since

2010 (2). Although the reported frequency of the tumor is variable, in the latest study with a
large series of patients, the frequency of pancreatic carcinoma (ductal origin and its variants)

was 1.4% (10/735) (6). According to the literature, the average age of patients with UCOGCs of

the pancreas is in the sixth to seventh decade, and this is younger than the average age in
cases of pancreatic ductal adenocarcinoma (6). The body or tail portions of the pancreas tend

to be involved (4). At the time of diagnosis, a large mass is usually present in the pancreas;
therefore, more than 80% of tumors are larger than 5 cm (4). Despite their large size, nodal in-

volvement and distant metastases are rarely observed; however, UCOGCs commonly invades
adjacent structures (7).

UCOGCs is histologically characterized by round to spindle-shaped, highly pleomorphic

mononuclear cells and large, multinucleated, histiocytic giant cells, closely resembling giant

cell tumors of the bone. A previous study has shown that only the pleomorphic mononuclear
cells constitute neoplastic tumor cells, while non-neoplastic OGCs are recruited to this neohttps://doi.org/10.3348/jksr.2019.80.3.585
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plasm (4). This type of tumor can occur in association with another pancreatic tumor, usually
a ductal adenocarcinoma or a mucinous cystic neoplasm (8, 9). UCOGCs typically includes
various degrees of hemorrhage and necrosis, and non-neoplastic OGCs are often found in areas adjacent to hemorrhage. Immunohistochemically, the majority of the neoplastic mononuclear cells express vimentin, and some label with antibodies to p53. In contrast, OGCs ex-

press CD68, vimentin, and leukocyte common antigen, but do not label with antibodies to
p53 (2, 8). These findings confirm an epithelial origin for UCOGCs.

Radiologic findings of pancreatic UCOGCs are not well established, and variable radiologic

features have been reported in the literature. It is commonly seen as a large, solid and cystic
neoplasm with varying degrees of hemorrhage and necrosis (7). This finding reflects the rap-

id growth of the tumor. If the cystic component becomes predominant due to necrosis or
hemorrhage, it can be described as a multilocular cystic tumor (3). On the other hand, Shindoh et al. (5) reported a strongly enhanced solid mass in the head and body of the pancreas

with dilatation of the biliary and pancreatic ducts, suggesting that strong arterial enhancement of the mass is one of the characteristics of UCOGCs. This hypervascular nature of

UCOGCs can be attributed to its histologic similarity to giant cell tumors of the bone. Howev-

er, significant hemorrhage and necrosis can change the nature of the contrast-enhancement
pattern of the tumor. In some reports, intraductal or intracystic tumor growth were identified as unique features, accompanied by pancreatic ductal dilatation (6). MR imaging findings of UCOGCs are limited. On MR imaging, it appeared as a low to dark signal intensity
mass on T1- and T2-weighted images and shows heterogeneous high signal intensity in the

central area due to necrosis. Because of the low signal intensity on T2-weighted image, diffusion restriction of the tumor was not prominently visualized (10).

In our patient, UCOGCs demonstrated a heterogeneous, well-enhanced solid mass in the

pancreas body on contrast-enhanced CT scans. These findings are similar to those of previous reports. Precontrast CT scan images delineated predominantly high attenuation areas

within the tumor, considered to represent calcifications. In several reports, precontrast CT

scan images revealed tiny calcifications in septations or subtle high attenuation at the periphery of the mass (3, 10). To the best of our knowledge, there have been no reports of radio-

logic findings showing a predominantly calcified mass for UCOGCs of the pancreas, as it
does in our study. Although ossifications were identified within the tumor on histopathologi-

cal examination, they were too sparse to show high attenuation on precontrast CT. Profound,
multifocal hemorrhages inside the tumor, which were observed in cut sections of the gross
specimen, are presumed to cause high attenuation areas mimicking calcifications.

Although an accurate pretreatment diagnosis is essential to determine the most appropri-

ate treatment for pancreatic UCOGCs, because of its rarity and various radiologic findings, it
is difficult to diagnose this tumor preoperatively; most cases were diagnosed after pancreatectomy (8). The differential diagnosis of pancreatic UCOGCs includes cystic lesions, such

as serous and mucinous cystic neoplasms; cystic change of the solid mass, including ductal
adenocarcinoma and neuroendocrine tumor; and pancreatic pseudocyst. With regard to a dif-

ferential diagnosis for solid mass, neuroendocrine tumor and metastasis should be included
considering the hypervascular nature of the tumors. However, a variable degree of enhancement of the tumor is possible depending on the hemorrhage and necrosis inside the tumor,
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ductal adenocarcinoma or solid pseudopapillary neoplasm can also be considered as a differential diagnosis (3, 5, 7, 10).

The prognosis of pancreatic UCOGCs is known to be better than that of ductal adenocarci-

noma, because perivascular lymphatic spread is rare and metastatic spread is slower (7). A

recent study reported that UCOGCs has a better prognosis than the current impression in the
literature, with a median survival period of 7.67 years (6).

In conclusion, UCOGCs of the pancreas is a rarely encountered, malignant neoplasm with

unique clinical and pathological characteristics. It can show variable CT features from an in-

homogeneous solid mass to a multilocular cystic tumor. UCOGCs of the pancreas can mimic
a predominantly calcified lesion, as it does in our study; thus, this finding is potentially valuable for the diagnosis of UCOGCs of the pancreas.
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췌장에서 발생한 석회화 종괴로 오인된 파골세포양
거대세포를 가지는 미분화 암종: 증례 보고 및 문헌 고찰
최태섭1 · 이종미1* · 김백희2 · 최재웅1 · 김경아1 · 박철민1

췌장에 발생하는 파골세포양 거대세포를 가지는 미분화 암종은 골의 거대세포종과 형태학
적으로 동일한 파골세포양 거대세포를 가지는 매우 드문 종양이다. 이 종양은 조직학적으로

난형 또는 방추형의 종양세포와 조직구양 거대세포인 비종양세포로 구성된다. 파골세포양
거대세포를 가지는 미분화 암종의 희소성 때문에 알려진 영상의학적 소견이 제한적이지만,

불균일한 고형 종괴부터 다방 낭성 종괴까지 다양한 영상 소견이 보고되어 있다. 저자들은
파골세포양 거대세포를 가지는 미분화 암종이 주로 석회화된 종괴로 오인된 매우 드문 소견
에 대해 문헌 고찰과 함께 보고하고자 한다.
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