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a b s t r a c t 

Background: Giant cell tumors (GCTs) are locally aggressive but rarely malignant bone neo- 

plasms that uncommonly involve the skull. In this report, we describe a tumor of the sphe- 

noid sinus. Case presentation: A 51-year-old female was presented with headache, and bi- 

lateral decreased visual acuity, CT scan, and brain MRI revealed an infra-sellar enhancing 

tumor expanding to the sellar and supra-sellar region which proved to be a GCT. the patient 

had received 03 months of preoperative denosumab-based treatment and imaging follow- 

up showed regression in size and morphology modifications of tumor tissue. Conclusion : This 

is one of few reports to describe the appearance of sphenoid bone GCT, and the first report 

to highlight the effects of short-term denosumab treatment in GCTb in such a location. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Fig. 1 – Axial enhanced Brain CT scan (A: Brain window, B: Bone window), (C) Cornal reformation revealing a large expansile 
and lytic lesion filing the sphenoid sinus with invasion to the adjacent sellar and suprasellar region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Giant cell tumors of bone (GCTb) are mostly benign and locally
aggressive neoplasms that arise in the epiphyses of long bones
[1] . GCTb account for 3%–5% of primary bone tumors. 

Of these, less than 1% occurs in the head and neck, espe-
cially the sphenoid and petrous temporal bones [1] . This type
of tumor frequently occurs in the second and third decades of
life and is predominantly female [2] . Symptoms vary depend-
ing on the size and location of the tumor and may include
headache, cranial nerve palsy, and diplopia [3] . 

Due to the rarity of primary skull base GCTb, standard
treatment regimens remain unclear and debatable. Even with
advances in endoscopic surgical techniques, complete resec-
tion is often not achievable without compromising function
[4] . The recent use of DENOSUMAB, a human monoclonal an-
tibody that inhibits osteolysis is proving useful in reducing tu-
mor burden and preventing tumor recurrence. Although there
are many literature resources describing imaging features af-
ter long-term treatment with denosumab, this report repre-
sents the first one reporting imaging findings after short-term
treatment of a GCTb that affects the skull base. 

Case Presentation 

A 51-year-old female without medical or surgical history suf-
fering for about 8 months before admission from headaches
of increasing intensity, refractory to medical treatment, with
a bilateral decrease in visual acuity and recent diplopia. On ex-
amination the temperature was 36.5 (oral), BP: 125/70, PR: 77,
and RR: 16. Ophthalmological examination showed a decrease
in visual acuity and sixth nerve palsy on the right; No visual
field abnormalities, corneal reflexes, or papilledema were ob-
served. Testing of other cranial nerves, and remaining motor
and sensory neurological examinations, was normal. The lab-
oratory findings including complete blood count (CBC), bio-
chemistry, thyroid, and pituitary function, were all within the
normal range. 

Contrast-enhanced computed tomography scan of the
brain was performed, demonstrating an enhancing large mass
occupying the sphenoid sinus and expanding into the sellar
and suprasellar region measuring about 5 × 4.6 × 3.9 cm, the
mass involved ethmoidal air cells anteriorly, it had eroded the
clivus and extended up to prepontine cistern and displacing
the basilar artery backward without compressing the brain
stem, laterally it encases the cavernous sinuses and internal
carotid arteries (ICA) ( Fig. 1 ). 

Given the sellar and supra-sellar location of the tumor,
some diagnoses were initially suggested, especially pituitary
macroadenoma, craniopharyngioma, atypical meningioma, or
even a bone tumor (chordoma, chondrosarcoma), the decision
was to complete the investigations with a brain MRI. 

Initial gadolinium-enhanced MRI scan reconfirmed the
presence of a large mass exhibiting Isosignal on T1-WI, low
signal intensity on T2-WI with a cystic component, and het-
erogeneous enhancement ( Fig. 2 ). 

An endoscopic endonasal biopsy was performed, and the
histopathological result described the presence of multinu-
clear components of large cells with abundant cytoplasm and
multiple round nuclei, in favor of a GCTb. 

The approach of the multidisciplinary team was to start
denosumab treatment before surgery. Therefore, she received
120 mg given as a single subcutaneous injection once every
4 weeks, simultaneously she started taking 4000 IU oral vita-
min D per day (initially her vitamin D level was 8 μg/l; nor-
mal range is 20-40 μg/l), and 1000 mg oral calcium. After 3
months, a new brain MRI was performed, to assess early ther-
apeutic responsiveness. It showed a decrease in tumor size
by 32%, which measures actually about 3.4 × 3.9 × 3.6 cm
(which is sored as a partial response according to RECIST cri-
teria) with noticeable changes in tumor tissue on both T1 and
T2 WI illustrated in Fig. 3 . Regarding these results, surgery was
planned. 
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Fig. 2 – Initial MRI scan: A (Sagittal T1), B (Coronal T2), C (axial T1 C + ) showing the extensions of a sphenoid mass (white 
arrow), with low signal T2, isosignal T1 and heterogeneous enhancement post-administration of contrast agent. Note the 
large cystic component on T2-WI (white circle). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Giant cell tumors account for 3%-7% of bone tumors and 90%
of them involve the epiphyses of long bones such as the distal
femur and proximal tibia [5] ; they are rarely found in the skull.
Most reported cases of GCT of the skull involve the sphenoid
and temporal bones. This can be attributed to the fact that tu-
morigenesis occurs in the endochondral bone instead of the
intramembranous bone [6] . The most common clinical man-
ifestations in this location are headache, visual disturbances
such as diplopia, and cranial nerve palsies [7] . 

Radiological features on their own are insufficient to make
an accurate preoperative diagnosis: enhanced CT scan shows
an expansive lytic lesion with an epicenter in the infra-sellar
fossa, and can detect with evidence tumor calcifications. MRI
shows cystic and solid components usually iso or hypointense
in T1 and T2, with heterogeneous enhancement post gadolin-
ium administration [8] . The differential diagnosis must in-
clude a wide spectrum of pathologies including not only other
bone tumors in this location (the famous “brown tumor”
of hyperparathyroidism, eosinophilic granuloma, chordoma,
and chondrosarcoma) but also sellar and supra-sellar lesions
which may, if large, involve the sphenoid sinus [8] . In our case,
as the final diagnosis depends on histopathology, the patient
underwent an endonasal endoscopic biopsy which revealed
GCTb. 

Despite surgery being the gold standard of treatment for
these tumors, Denosumab, a fully human monoclonal anti-
RANK-L antibody, is a promising treatment option for ad-
vanced cases. Based on clinical trials and case studies, deno-
sumab has been shown to control the tumor and reduce the
stage of surgery in patients with GCTB [8] . Therefore, Deno-
sumab was approved by the FDA in 2013 for the treatment of
patients with GCTB considered inoperable, metastatic, or for
whom surgery would result in major morbidity, [9] . 
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Fig. 3 – MRI scanning post 3 months denosumab treatement : A (Sagittal T1), B (Coronal T2), C (axial T1 C + ) demonstrate 
regression in size of the sphenoid mass (white arrow), disparition of cystic component, calcified periphereal rim (circle), and 

increased density in both T1 and T2 WI. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To the best of our knowledge, no studies have been re-
ported to demonstrate imaging changes after short-term
treatment with denosumab in skull base GCTb. Previous stud-
ies evaluating the use of denosumab in long bones found that
MRI is the imaging modality of choice to assess a decrease in
size of a soft tissue component of GCTB, which may indicate a
positive response to Denosumab. Oguro et al reported that the
maximum tumor diameter, assessed on T2-weighted images,
reduced by an average of 15% after 19 months of treatment
[10] . Our patient showed a partial response according to the
RECIST after only 3 months of treatment. 

MR signal intensity is an important determinant in evalu-
ating response treatment in GCTB. Previous studies have de-
scribed that T1 signal intensity does not change significantly
under treatment [10 ,11] . Our patient showed no modification
on T1 WI which is also in keeping with the literature. 

T2 signal intensity decreases under denosumab treatment
with the formation of low-grade marginal sclerosis [12 ,13] . In
our case there is also low-grade marginal sclerosis but the T2
signal was higher and more heterogeneous. According to an
interesting study by von Borstel D and al. MRI can also show
increased intralesional T2 WI heterogeneity, after short-term
(6-8 weeks) denosumab treatment, and has been described
and misinterpreted as disease progression [14] . These findings
are not unusual and represent an adequate response to treat-
ment. 

GCTb lesions may exhibit central cystic areas, which de-
crease during treatment, Oguro et al. found that the size of
cystic component decreased markedly in 80% of patients af-
ter treatment, related to the blocking effect of denosumab on
RANKL and the resulting suppression of osteoclasts [15 ,16] .
This finding was also observed in our case. 

Conclusion 

We conclude that the imaging criteria for reporting a thera-
peutic response in long bone GCT are the same as in our case
involving a skull base bone. However, the decrease in tumor
size was greater than that reported in the literature which may
suggest a better therapeutic response to denosumab in this lo-
cation. As our study is the first to address this issue, further
studies are required to confirm this hypothesis. 
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