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Purpose: To present a patient with giant cell tumor (GCT) of the orbit by changing behavior from an intraorbital mass to an intraosseous tumor.

Methods: A 16-year-old boy presented with pain, swelling, erythematous of the left upper and lower eyelids, proptosis, and diplopia. Ophthalmic
examination revealed chemosis, conjunctival injection, limited elevation, depression as well as abduction in the left eye.

Results: Multislice computed tomography scan (CT scan) of the orbit and paranasal sinuses showed a hyperdense, oval, extraconal mass
with bone erosion. Magnetic resonance imaging of the orbit showed an inferior lateral isointense, oval, extraconal mass that had indented the
globe. The patient underwent superior lateral orbitotomy, and the orbital mass was excised. Two months later, the patient developed proptosis,
severe chemosis, and eyelid erythema in the same eye. CT scan showed an intraosseous mass in the lateral wall of the orbit that had pushed the
globe anteromedially. Intraosseous tumor was resected, and the lateral orbital wall was drilled during the second surgery. GCT was diagnosed
based on pathological survey.

Conclusion: Following the resection of the orbital GCT, the tumor behavior may change to an intraosseous lesion.
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INTRODUCTlON The first case of orbital GCT was presented by Vernet in 1993,
and due to its rarity, there is no well-established treatment
regimen for its management. In this study, we present a case
of orbital GCT with interesting features.

Giant cell tumors (GCTs) are rare, aggressive osteoclastogenic
tumors.!? These tumors are more prevalent between 20 and
40 years of age and occur more in women.>¢ GCTs comprise
3-7% of all primary bony tumors. GCTs mainly involve
epiphysis of long bones, and small bones of the hands, feet, CASE REPORT

sacrum, and vertebral body are less likely to be involved. A 16-year-old boy presented with pain, swelling, erythematic
Accordingly, the most common sites of tumor are distal left upper and lower lids, proptosis, and diplopia. Ophthalmic
of the femur and proximal of the tibia,” and <3% of cases  examination revealed chemosis, conjunctival injection, limited
occur in the skull. Sphenoid and temporal bones are the elevation, depression, and abduction in the left eye. Best corrected
most common sites of skull involvement.® Orbital tumors visual acuity was 7/10 in the left eye. Hertel ophthalmometry
are very rare.>>1°
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showed 6 mm proptosis with anterior and medial displacement of
the globe. Funduscopy showed choroidal fold with no evidence of
optic disc edema. Relative afferent pupillary defect was negative.
Multislice computed tomography scan (CT scan) of the orbit and
paranasal sinuses was performed and showed a hyperdense oval
extraconal mass with bone erosion. Magnetic resonance imaging of
the orbit showed an inferior lateral isointense oval extraconal mass
on T1-weighted images that had indented the globe. The mass was
hyperintense on T2-weighted images and showed enhancement
with contrast injection [Figure 1]. The patient underwent
superior lateral orbitotomy following general anesthesia, and a
2.5cm*2.5cm x 0.5 cm gray-to-brown mass was completely excised.
Pathology evaluation of the mass revealed proliferated stromal cells
and round-to-ovoid hyperchromatic nuclei arranged interlacing
bundles with intervening scattered numerous multinucleated giant
cell osteoclastic type. Osteoid and woven formations were also
present at the vicinity blood-filled cavernous spaces lined by stromal
and giant cells. There was an area of fibroblastic proliferation.
Focal area of necrosis was present as well as occasional mitotic
figure. The lesion had destroyed cortical bone and extended into
the surrounding soft tissue. Immunohistochemistry (IHC) staining
for Ki67 and CD68 was positive and negative for CD1a in stromal
and giant cells. Proliferative index was 15-20% in the more active
area. Conventional type giant cell tumor was diagnosed based on
pathological survey [Figure 2].

The patient was under regular follow-up to evaluate any signs of
recurrence. Two months following surgery, the patient developed
proptosis, severe chemosis, and eyelid erythema in the same eye.
Multislice orbital CT scan showed an intraosseous mass in the
lateral wall which pushed the globe anteromedially [Figure 3]. The
patient underwent a second surgery, and lateral orbitotomy was
performed again. In addition to resection of the bone tumor in the
second surgery, the involved bone was also drilled (STORZ drill,
KARL STORZ Company, Germany). Tumoral tissue was resected,
and margins were extended using high-speed burr until normal bony
tissue was diagnosed completely. Then, tiny residual debris was
irrigated using sterile saline. The patient received oral corticosteroid
1 mg/kg 1 week following surgery. Pathologic examination showed
a giant cell lesion composed of osteoclast-like giant cells with
numerous nuclei in the background of mononuclear round-to-spindle
cells with round-to-oval nuclei, small nucleoli, and eosinophilic
cytoplasm. The nuclear features of giant cells and mononuclear
cells were almost the same. Giant cells were scattered throughout
the lesion. Fibrohistiocytic features were seen in some areas.

Hemosiderin-laden macrophages and aneurismal bone
cyst-like areas were also evident. The giant cell lesion was
surrounded by woven or lamellar bone trabeculae and dense
collagenous tissue in most areas. Scattered mitotic figures were
seen. Considering histopathological and IHC findings of the
current and previously resected lesions, GCT with aneurismal
bone cyst-like features was the most probable diagnosis. In the
next 12 months of follow-up, the patient was symptom-free,
and no signs of recurrence were seen [Figure 4]. Also patient
consent form has been obtained.

Figure 1: (a) Axial computed tomography scan shows left intraorbital
mass with bone erosion (b-d). Magnetic resonance imaging shows
isointense oval extraconal mass on T1-weighted images and hyperintense
on T2-weighted images and enhancement with contrast, respectively
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Figure 2: (a and b) Hematoxylin and eosin staining (<400 and x 100 times)
shows giant cells and trabeculae of bone, respectively. (¢ and d)
Immunohistochemistry survey shows CD68 positive and CD1a negative,
respectively

Figure 3: (a and b) Axial and coronal views of computed tomography
scan show intraosseous lesion, respectively

Discussion

GCTs are usually benign tumors in the skull but can become
locally aggressive and be biologically unpredictable.®*!!-!?
Radiographic findings of GCT are non-specific. These tumors
are well-circumscribed, radiolucent, and osteolytic on CT scan.
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Figure 4: Axial computed tomography scan after the second surgery

GCTs might have low- to isointensity signal on T1-weighted
images, low- to hyperintensity signal on T2-weighted images,
and homogenous enhancement following contrast injection."!°
Radical resection of tumor is not practical; therefore, recurrence
rate of GCT is about 40-60% which usually happens in the first
two years following the surgery.'* Differential diagnosis included
giant cell granuloma, aneurismal bone cyst, brown tumor of
hyperparathyroidism, ossifying fibroma, metastasis, multiple
myeloma, Paget’s disease, plasmacytoma, and Langerhans cell
histiocytosis.!**!! Total resection of GCT is proposed to be the
treatment of choice.>®!>? However, in cases with skull base
involvement, radical bone resection is not possible.”® The tumors
that are not been completely removed or are not suitable for
surgery might benefit from chemotherapy.'® There are no standard
chemotherapy treatment protocols for GCTs. Since GCTs are
radioresistant and radiation might result in malignant transformation
of residual tumor, adjuvant radiation is debatable.>*!° Tumoral
cells of GCTs present receptor activator of nuclear factor-kappa
B ligand (RANKL) on their surface. Osteoclasts are activated by
RANKUL and lead to bone resorption.'® Denosumab is a monoclonal
antibody that binds RANKL and inhibits osteoclastogenesis
by binding to RANKL. This antibody could be used in cases
with incomplete resection or those with recurrence tumor.>® In
recurrence cases, bisphosphonates can be applied with a similar
effect as denosumab."! Bone drilling with high-speed diamond
burr following resection of the lesion could reduce the recurrence
rate. This effect is proposed to be due to thermal effect and further
resection of the tumoral tissue by drilling.'”!® Balke et al. found
that burring was the most important factor in reducing the local
recurrence of tumor after resection.!” In this study, we presented
a patient with intraorbital mass which happened to be GCT. This
presentation is unique since these tumors typically are bone tumors.
Following the first resection, tumor behavior changed, and it became
an intraosseous tumor. This growth pattern and involvement of
orbit by GCT has not been reported in the literature yet. Radical
tumor removal including burring of surrounding bone could be
the reason of no recurrence for 12 months following the second
surgery; however, further follow-up is necessary to diagnose tumor
recurrence.
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