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Abstract

Giant cell tumor of bone (GCTB) usually appears as a benign tumor.We describe an
extremely rare case of a metastatic pleural tumor arising from a benign GCTB. The
patient had undergone radial resection of a GCTB in his left wrist. After 6 years, he
was sent to us for diagnosis of a large mass detected upon routine radiographic
screening. We resected the tumor, which was found to be a solitary pleural metasta-
sis of GCTB and had evidently spread arterially. To our knowledge, this is the first
report of its kind.
Introduction

Giant cell tumor of bone (GCTB) accounts for 5% of pri-
mary skeletal tumors and usually appears as a benign neo-
plasm. However, GCTB can grow aggressively and tends to
recur locally. Certain GCTBs are known for distant metas-
tasis and are thus called benign metastasizing GCTBs [1].
Most often, metastasis of GCTB is to the lung, and the
recently reported frequency of pulmonary metastasis is
approximately 3% [2,3]. Metastasis to the parietal pleura
has not been reported. Herein, we describe a rare metasta-
tic pleural GCTB that provides insight into the etiology of
pleural metastasis of GCTB.
Case Report

The patient was a 44-year-old man who had undergone radial
resection of a giant cell tumor of a left wrist carpal bone. Re-
sults of physical examination and laboratory tests were unre-
markable. There was no elevation of malignant mediastinal
tumor marker including CEA, CYFRA, Pro-GRP, AFP,
hCG, sIL-2R, or anti-ACR binding antibody. Chest computed
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tomography (CT) revealed a large (8.5 cm) solid hetero-
geneous mass with calcification at the right edge of the heart.
Partial invasion into the superior vena cava and epicardium
was suspected. Contrast-enhanced CT revealed supply by a
branch of the abdominal artery (Fig. 1A). Contrast-enhanced
magnetic resonance imaging depicted an 85×77×50-mm
tumor in the anterior mediastinum. T1-weighted imaging
showed a low-signal-intensity trabecular structure inside,
and T2-weighted imaging showed an area of very high signal
intensity indicative of cystic degeneration. The remaining area
was solid and heterogeneously enhanced. Thymoma with cys-
tic degeneration was suspected.
Resection of the mediastinal tumor was performed via

median sternotomy. The tumor was pedunculated, arose
from the parietal pleura, and protruded into the right chest
cavity. It was contained within a fibrous capsule and adhered
to the right lung. There was no clear continuity with the thy-
mus. The surgery included en bloc resection of the tumor
along with the parietal pleura and thymus and partial resec-
tion of the upper right lung lobe.
The tumor measured 8.5×8.0×4.0 cm (Fig. 1B). A few

cystic zones with hemorrhagic necrosis were found in the
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Figure 1. Diagnostic images. (A) Contrast-enhanced CT (mediastinal

window). Macroscopic views of the (B) resected mediastinal tumor.

Figure 2. Histologic sections showing (A) the distribution and clustering of mult

and clustering of multinucleated giant cells of the primary GCBT, (C) a well-d

surrounding the tumor. Note the reactive bone formation around tumor (thick
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mass. Distribution and clustering of the multinucleated giant
cells were similar to those of the previously resected GCTB
(Fig. 2A, B). A well-demarcated giant cell tumor was seen in
the fibrous thickened pleura (Fig. 2C). Reactive bone forma-
tion around the tumor was noted. There was no lung invasion
and no pulmonary metastases in the combined resected lung
parenchyma (Fig. 2D). Thus, the tumor was considered a
solitary pleural metastasis of the previously resected GCTB.
Discussion

GCTB is a primary intramedullary tumor that is usually
regarded as benign but can be locally aggressive and evenmet-
astatic [1]. The histologic features of the stromal cells support
this benign designation. The cells are bland and non-
pleomorphic, and there are no atypical mitotic figures. There-
fore, GCTB should be distinguished from malignant GCTB.
However, many case reports and retrospective studies have
supported benign metastatic processes.
The mechanism for the initiation of metastasis of GCTB is

unknown. Some authors have argued that metastasis of
benign cells is not inherent to progression of the tumor;
rather, it is a random event attributed to extrinsic factors.
One such notion is that microvascular trauma at the time of
surgical resection can create a vessel defect, resulting in a
tumor microembolism. Distant metastasis could involve a
process similar to vascular invasion of tumor cells. Perme-
ation of trabecular bone and vascular invasion by the primary
inucleated giant cells of the resectedmediastinal tumor, (B) the distribution

emarcated mass in the pleura (thin arrow), (D) fibrotic tissue (thin arrow)

arrow).
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tumor were noted in a reported series of seven cases of pul-
monary metastasis of GCTB. Histologically, the metastatic
lesions were identical to the primary tumors [4].
Metastasis of GCTB to uncommon sites is sometimes

attributed to antegrade spread of tumor cells through the
veins. Once a surgery-related vessel defect and tumor emboli-
zation occur in trauma, the superficial venous system, its
numerous connections, and external surface pressure could
play roles in retrograde spread. Another metastatic pathway
may be the lymphatics, especially in cases of spread to the
mediastinum or regional lymph nodes without evidence of
pulmonary metastasis [5]. Further, in cases of metastasis to
skin on the contralateral leg, the penis, or, as in our case, to
the parietal pleura, the tumor cells probably bypass the pul-
monary circulation and spread via arteries of the systemic
circulation.
Recent studies have yielded methods for predicting poten-

tial metastasis. Pro-osteoclastogenic cytokines such as recep-
tor activator of nuclear factor kappa-B ligand, interleukin-6,
and tumor necrosis factor, as well as monocyte-recruiting
chemokines such as stromal cell-derived factor-1 and mono-
cyte chemoattractant protein-1, trigger osteoclastogenesis and
bone destruction. High-level expression of these cytokines
and chemokines may help in predicting the prognosis of
GCTB [2].
The rare metastatic GCTB we encountered in the parietal

pleura provides evidence for arterial metastasis of GCTB.
The uniqueness of the case lies not only in the site of metastasis
but also in the fact that the metastasis occurred in the absence
of both local recurrence and lung involvement over a long
period. We emphasize the need for recognition of possible
metastasis of GCTB regardless of the timing and the lesion site.
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