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Abstract We report an unusual case
of a recurrent giant cell tumor of the
patella which presented with meta-
static disease to the posterior medi-
astinal lymph nodes with no evidence
of pulmonary metastases. The patient
underwent chemotherapy with sub-
sequent successful removal of the
mediastinal mass. A review of the
reported cases of mediastinal giant
cell tumor metastases is provided.

Key words Giant cell tumor ´
Metastases ´ Mediastinum ´ CT

Introduction

Giant cell tumors of bone account for
approximately 5% of primary skeletal
neoplasms [1, 2]. Local recurrence
after treatment is not uncommon and
is usually amenable to re-excision.
Most of these tumors are histologi-
cally benign, but giant cell tumors of
bone metastasize in up to 2±3% of
cases [3±11]. Metastases from giant
cell tumors occur most frequently in
the lungs, though exceptionally
spread to other sites including lymph
nodes can occur [3, 5, 12±15]. We
report the case of a 44-year-old pa-
tient who initially presented with a
giant cell tumor of his right patella

and later developed metastases to the
posterior mediastinal lymph nodes
without evidence of pulmonary me-
tastases.

Case report

A 44-year-old man presented with
pain and a pathologic fracture of the
right patella. A giant cell tumor of the
patella was diagnosed and a patellec-
tomy was performed. Ten months af-
ter an unremarkable post-operative
recovery he noticed local nodularity at
the resection site with progressive
swelling in the region. MR imaging
demonstrated a large fungating mass

with its epicenter within the soft tis-
sues at the anterior aspect of the knee
(Fig. 1). The tumor invaded the medial
quadriceps muscles, medial knee lig-
aments, and femoral cortex. Helical
CT (5-mm slices) at the time of con-
firmed tumor recurrence showed no
evidence of any intrathoracic disease.
Complete surgical excision was
achieved and a myocutaneous flap
was placed in the operative bed. Five
months after the second operation, the
patient complained of shortness of
breath. Chest radiographs revealed a
lobulated mass situated in the left
para-aortic region in continuity with
the posterior aspect of the cardiac sil-
houette, accompanied by a large
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pleural effusion (Fig. 2A). Contrast-
enhanced CT examination confirmed
a low-attenuation mixed-density mass
measuring 12�7�6 cm, extending
from the left hilum, posteriorly and

inferiorly along the descending aorta
(Fig. 2B). No pulmonary nodules were
present. The appearance was consis-
tent with a mass of necrotic matted
lymph nodes. Fine-needle aspiration
biopsy of the mass showed numerous
multinucleated giant cells of osteo-
clastic type and large groups of small
spindle-shaped cells, consistent with
metastatic giant cell tumor. Pleural
fluid aspirated at the time of the me-
diastinal biopsy yielded only reactive
mesothelial cells with no evidence of
tumor. Histology of the metastasis was
identical to the primary tumor.

The patient was treated with a
chemotherapy protocol containing
Cis-platinum and Adriamycin with
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Fig. 1A±C Recurrent peripatellar mass.
A Axial and B sagittal T1-weighted image
(TR 600 ms, TE 15 ms) demonstrates a
lobulated mass at the medial aspect of the
distal femur enveloping the medial retinac-
ulum (arrow), thinning and displacing the
vastus medialis, and enveloping the medial
aspect of the quadriceps tendon (curved ar-
row). Note the numerous foci of high signal
intensity throughout the otherwise low-sig-
nal tumor, representing areas of hemor-
rhage. C Axial T2-weighted image (TR
2800 ms, TE 90 ms), slightly more cranial,
through the thickest portion of the mass
shows extension to the skin surface over a
broad expanse. The femoral cortex is abut-
ted by tumor. The lesion is of inhomoge-
neous high signal intensity

Fig. 2A, B Metastatic mediastinal mass. A
Posteroanterior chest radiograph obtained
after fine-needle aspiration of posterior me-
diastinal mass and placement of chest tube
for evacuation of a large pleural effusion. A
lobulated mass in seen superimposed over
the left hilum (arrow). B Contrast-enhanced
axial CT image obtained with patient prone.
A lobulated mass with enhancing septations
is seen in the posterior mediastinum abutting
the spinal column, descending aorta and
posterior cardiac silhouette. A large pleural
effusion has shifted anteriorly
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moderate shrinkage of the tumor
(12�5�4 cm). The patient received
four cycles of chemotherapy (3-week
cycle), interrupted in mid-course due
to reluctance to continue treatment
because of side effects (nausea,
vomiting). The mass was easily re-
moved at the time of surgery 1 month
later. Pathology of the surgical spec-
imen was consistent with giant cell
tumor. The specimen showed some
necrosis, presumably due to the che-
motherapy, but was otherwise identi-
cal to the original tumor. The patient
committed suicide 5 months later,
and at that time had no clinical evi-
dence of recurrent tumor.

Pathologic findings

The original patellectomy specimen
demonstrated a hemorrhagic soft

mass at the pathologic fracture line.
This tumor exhibited the characteris-
tic histologic features of giant cell
tumor of bone, consisting of a mix-
ture of mononuclear spindle cells
with admixed multinucleated osteo-
clast-like giant cells (Fig. 3A). The
nuclei of the mononuclear cells and
those within the giant cells were es-
sentially identical, as is typical for
giant cell tumor of bone. The soft
tissue recurrence specimen consisted
of skin, subcutaneous tissue, and
skeletal muscle, within which were
two adjacent masses of recurrent tu-
mor, measuring 9.0 and 6.0 cm in
maximum size respectively. Micro-
scopically these masses appeared
histologically identical to the original
patellar tumor (Fig. 3B), and of note,
there was no evidence of significant
nuclear pleomorphism within the
spindle cell component of the tumor.

Occasional linear strands of reactive
woven bone surrounded the soft tis-
sue tumors, but there was no evidence
of neoplastic bone formation. The
tumor nodules were embedded within
scar-like fibrous tissue and, although
focal regions suspicious for vascular
invasion were identified, there were
no unequivocal endothelial-lined
spaces that contained tumor emboli.
The mediastinal tumor resection
specimen measured 12.0 cm in max-
imum size and was well circum-
scribed and focally encapsulated.
Much of this mass had an appearance
identical to the previous two speci-
mens (Fig. 3C), although in other re-
gions it exhibited extensive necrosis,
scarring, and interstitial hemorrhage.
The latter findings may have been the
result of the pre-operatively admin-
istered chemotherapy. There was no
evidence of sarcoma or neoplastic
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Fig. 3 A Photomicrograph of the patellar
tumor demonstrating an even admixture of
mononuclear spindle cells and osteoclast-
like giant cells. A tiny spicule of cancellous
bone is present at the top of the field.
B High-power photomicrograph of the re-
current giant cell tumor showing identical
histologic features to the original specimen.
C The metastatic tumor exhibiting a similar
appearance
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bone production in the mediastinal
specimen.

Discussion

Giant cell tumor of bone is a rela-
tively common skeletal neoplasm
with a well-known propensity to recur
locally following treatment [1, 8, 10,
11, 16]. Local recurrence after exci-
sion occurs in a significant minority
of cases and infrequently they metas-
tasize. Secondary lesions are typically
found in the lungs (2±3% of patients)
[10, 17], though rare cases of metas-
tases to other bones ± scalp, brain,
mediastinum, and regional lymph
nodes ± have also been reported. Tu-
bbs et al. in their study reported that
patients who developed lung metas-
tases manifested them a mean of 3.8
years after diagnosis of the primary
giant cell tumor [6]. The mechanism
of spread of metastases is uncertain
[9, 14, 16, 18]. It has been noted that
recurrent giant cell tumors are more
likely to metastasize, possibly due to
increased iatrogenic trauma increas-
ing opportunity for vascular invasion
[17], although not all investigators
agree with this assertion [8].

These osteolytic bone tumors are
commonly characterized by an irreg-
ular trabeculated or multiloculated
pattern on plain film [1]. Lung and
lymph node metastases appear non-
specific on imaging [6]. Consequent-
ly, diagnosis of secondary lesions is
usually made on the basis of clinical
history and confirmed by biopsy.
Attempts have been made to predict
the aggressiveness of giant cell tu-
mors based on their radiologic ap-
pearance. This has met with limited
success, and Huvos advocates not
relying on radiographic features for
prediction of benign versus aggres-
sive behavior [10]. On the other hand
others indicate that a more aggressive
course may be associated with the
presence of disruption of the typically
expanded, thinned cortex and soft-
tissue extension [3, 4, 19, 20]. Frank
malignant transformation into an
overt sarcoma is recognized to occur;

however, no reliable way of predict-
ing which tumors will convert is
known, although radiation is felt to
be a predisposing factor [10]. In ad-
dition, no reliable histomorphological
or immunohistochemical features
have been detected to predict which
tumors are liable to follow a more
aggressive course [21].

Our search of the literature yielded
only six examples of giant cell tumor
metastases to mediastinal [3, 5, 14,
15, 22] or hilar lymph nodes [23]. Of
these cases, only three reported me-
diastinal metastases without pulmo-
nary involvement [5, 14, 22]. Lewis
et al. presented a case of a 59-year-
old man with a giant cell tumor of the
distal radius, which metastasized to
the anterior mediastinal lymph nodes
with no evidence of pulmonary me-
tastases [14]. Metastases appeared 6
years after the initial tumor was
treated. The patient was treated for 5
months with 20 mg/day prednisone
and then underwent resection of the
mediastinal mass. At the time of
publication 2 years later, no recur-
rence was present. A non-contrast CT
image of the mediastinum showed a
lobulated, inhomogeneous mass of
low attenuation. No CT imaging was
illustrated for the cases reported by
other authors [3, 5, 15, 22]. Vanel et
al. provide a radiograph showing a
non-specific mass which had origi-
nally been suspected to represent an
aneurysm [22].

Generally, giant cell tumors do not
respond well to chemotherapy or ra-
diotherapy. The favored treatment of
primary giant cell tumors of the bone
is by curettage or wide excision. A
surgical approach has also been fa-
vored for secondary lesions. Treat-
ment of metastatic pulmonary nod-
ules is well documented and, given a
reasonable number of secondary le-
sions, surgical excision is recom-
mended either by pulmonary wedge
resection or lobectomy [4, 7, 12, 13,
15, 24]. Prognosis for lymph node
metastases is poor, treatment options
are limited and may be complicated
by the concurrent metastatic disease
elsewhere in the body. No well-de-

fined, accepted protocol exists for
chemotherapy of metastatic giant cell
tumors [8]. We chose to use an ag-
gressive chemotherapy protocol in an
effort to maximally reduce the size of
the mass to facilitate surgery, as well
as possibly sterilize any other metas-
tases that may have been present and
could not be detected radiologically.
We acknowledge that tiny pulmonary
lesions may well have been present,
but below the resolution capability of
CT. As noted above Lewis et al. used
steroids successfully to induce re-
gression prior to surgical excision
[14]. Limited experience has been
reported by others with chemothera-
py, the value of which appears ques-
tionable. Bertoni et al. used a variety
of different protocols (all containing
Adriamycin) in seven patients, one of
whom was treated pre-operatively
and went on to develop pulmonary
metastases 3 years after surgery [12].
Rock et al. [3] reported the cases of a
few patients in their series treated
with doxorubicin-containing regimes.
Maloney et al. [8] recommends
against the use of chemotherapy in
view of the unproven benefit and
potentially significant morbidity.

Giant cell tumors have been ex-
tensively studied and considerable
experience with their diagnosis and
treatment has been accrued. In spite
of this, as illustrated by this case and
others reported in the literature, giant
cell tumors can on occasion present
with unusual and unpredictable bio-
logical behavior.

References

1. Manaster BJ, Doyle AJ. Giant cell tu-
mors of bone. Radiol Clin North Am
1993; 31:299±323.

2. Schwarzt HS. Giant cell tumor of bone.
Compr Ther 1993; 19:63±68.

3. Rock MG, Pritchard DJ, Unni KK. Me-
tastases from histologically benign giant
cell tumor of bone. J Bone Joint Surg
Am 1984; 66:269±273.

4. Present DA, Bertoni F, Springfield D,
Braylan R, Enneking W. Giant cell tu-
mor of bone with pulmonary and lymph
node metastases. Clin Orthop 1986;
209:286±291.



345

5. Sung HW, Kuo DP, Shu WP, Chai YB,
Lui CC, Li SM. Giant cell tumor of
bone: analysis of two hundred and eight
cases in Chinese patients. J Bone Joint
Surg Am 1982; 64:755±761.

6. Tubbs WS, Brown LR, Beabout JW,
Rock MG, Unni KK. Benign giant cell
tumor of bone with pulmonary and me-
tastases. AJR 1992; 158:331±334.

7. Gresen AA, Dahlin DC, Peterson FA,
Payne WS. Benign giant cell tumor of
bone metastasizing to lung. Ann Thorac
Surg 1973; 16:531±535. Volume 243

8. Maloney WJ, Vaughan LM, Jones HH,
Ross J, Nagel DA. Benign metastasizing
giant cell tumor of bone. Clin Orthop
1989; 243:208±215.

9. Katz E, Nyska M, Okon E, Zajicek G,
Robin G. Growth rate analysis of lung
metastases from histologically benign
giant cell tumor of bone. Cancer 1987;
59:1831±1836.

10. Huvos AG. Giant cell tumor of bone. In:
Bone tumors: diagnosis, treatment and
prognosis. Philadelphia: WB Saunders,
1991:429±467.

11. Mirra JM. Giant cell tumors. In: Mirra
JM (ed) Bone tumors: clinical, radio-
logic and pathologic correlations. Phil-
adelphia: Lea and Febiger, 1989:941±
1020.

12. Bertoni F, Present D, Enneking WF.
Giant cell tumor of bone with pulmo-
nary metastases. J Bone Joint Surg Am
1985; 67:890±900.

13. Inoue H, Ihihara T, Ikeda T, Mikata A.
Benign giant cell tumor of femur with
bilateral multiple pulmonary metastases.
J Thorac Cardiovasc Surg 1977;
74:935±938.

14. Lewis JJ, Healey JH, Huvos AG, Burt
M. Benign giant cell tumor of bone with
metastases to mediastinal lymph nodes.
J Bone Joint Surg Am 1996; 78:106±
110.

15. Goldenberg RR, Campbell CJ, Bonfiglio
M. Giant cell tumor of bone: an analysis
of two hundred and eighteen cases. J
Bone Joint Surg Am 1970; 52:619±664.

16. Caballes RL. The mechanism of metas-
tases in the so-called ªbenign giant cell
tumor of the boneº. Hum Pathol 1981;
12:762±767.

17. Dahlin DC. Giant cell tumor of bone:
highlights of 407 cases. AJR 1985;
144:955±960.

18. Fisher B, Fisher ER. Biological aspects
of cancer spread. Fifth National Cancer
Conference Proceedings. Philadelphia:
Lippincott; 1964:105.

19. Campanacci M, Giunti A, Olmi R. Giant
cell tumors of bone: a study of 209 cases
with long-term follow-up in 130. Ital J
Orthop Traumatol 1975; 1:249±277.

20. Erens A. Giant cell tumor of bone: ra-
diological characteristics. Radiol Clin
Biol 1973; 42:385±394.

21. Fornasier VL, Protzner K, Zhang I,
Mason L. The prognostic significance of
histomorphometry and immunohisto-
chemistry in giant cell tumors of bone.
Hum Pathol 1996; 27:754±760.

22. Vanel D, Contesso G, Rebibo G, Zafrani
B, Masselot J. Benign giant cell tumors
of bone with pulmonary metastases and
favourable prognosis. Skeletal Radiol
1983; 10:221±226.

23. Budzilovich GN, Truchly GI, Wilens
SL. Tumor giant cells in regional lymph
nodes of a case of recurrent giant cell
tumor of bone. Clin Orthop 1963;
30:182±187.

24. Stargardter FL, Cooperman LR. Giant
cell tumor of sacrum with multiple pul-
monary metastases and long term sur-
vival. Br J Radiol 1971; 44:976±979.


