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Case ReportCentral giant cell granuloma of the mandibular condyle: additional case and literature review
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Abstract

Introduction: Central giant cell granuloma (CGCG) of the jaws is not a common lesion. Only five cases are reported in the mandibular condyle. Observation: A 25 year-old male presented with preauricular swelling and a premature occlusal contact on the molars. The lesion had radiological features of aggressiveness and a high metabolic uptake. Initial biopsy was misleading. The lesion was treated surgically by resection. Discussion: Histologically, CGCG are very similar to other giant cell lesions such as GCT (Giant cell Tumor) or BTH (brown tumor of hyperparathyroidism). The standard treatment is surgical either by curettage or resection. Only 6 cases have been described in the literature, including this one. The diagnosis is difficult, relying on a bundle of clinical, radiological and histological arguments. However, radical surgery should be performed to avoid the tumor recurrence. The genetic mutations associated with CGCG (notably TRPV4 and RAS pathway) may explain why this tumor is mostly found in the dental part of the jaws and only rarely in the mandibular condyle.
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Introduction
Central giant cell granuloma (CGCG) of the jaws is not a common lesion with only 2270 cases reported in the literature in 2018 [1], the mandibular condyle is seldom affected with only 5 cases reported [2]. The CGCG is more prevalent in females (1.56 females for 1 male), and in young patients with a highest prevalence in the second and third decade of life (mean age of 25.8 years) [1]. The initial description was made by Jaffe in 1953 [3]. It is a benign lesion of the giant cell lesion family, closely related to giant cell tumors (GCT) and brown tumors of hyperparathyroidism (BTH). Two forms are described: aggressive and non-aggressive based on clinical and radiological examination, the aggressive form being associated with a higher recurrence rate. The lesion is characterized by multinucleated osteoclast-like giant cells intermingled with mononuclear spindle cells and hemorrhagic foci with hemosiderin deposition according to the World Health Organization [4]. Etiology is unknown, however previous local trauma, inflammatory lesion or genetic predisposition could be involved. The standard treatment is surgical either by curettage or resection [5] but medication-based treatment using corticosteroids, calcitonin or interferon α have been described, albeit with a lower success rate. The first cases of CGCG located in the mandibular condyle were described in 1978 [6,7].
We report here an exceptionally rare case of CGCG of the mandibular condyle, with a complete literature review.
Observation
A 25 year-old male student, with no medical history, was referred to our Department for a painless right preauricular swelling. It was associated with a premature occlusal contact on the right molars. The swelling was first noted three months ago and was slowly swelling. The physical examination did not reveal other abnormalities besides the facial swelling, there was no facial palsy and no neck lymphadenopathy.
Computed tomography (CT) scanning exhibited a large radiolucent lesion with marked cortical thinning of the right condyle (Fig. 1). Magnetic resonance imaging (MRI) revealed a multicystic lesion of the right mandibular condyle with local aggressive characteristics (large swelling, rapid rate of growth and bone cortical resorption) (Fig. 2). There was no soft tissue involvement. Positron Emission Tomography (PET) scanning showed a high metabolic feature of the lesion with a standardized uptake value (SUV) peak = 9.5 (Fig. 3).
A surgical biopsy of the lesion was performed under general anesthesia through a preauricular approach. Pathological examination found focal hemosiderin deposition and small, unevenly distributed clusters of giant cells, which seemed in favor of an aneurysmal bone cyst (ABC).
Due to radiological features of aggressiveness of the lesion and its high metabolic uptake, it was decided to perform a surgical resection. The biopsy was indeed in favor of an ABC but other diagnosis such as malignant lesions could not be excluded. Therefore, condylar resection was performed through a combined preauricular and modified Risdon (angulo-mandibular) approaches. The tumor could be removed completely, and the surrounding soft tissues were intact. Condylar reconstruction was performed simultaneously with a costochondral graft harvested on the 6th right rib (Fig. 4). Arch bars were placed intraoperatively for maxillomandibular fixation. The maxillomandibular fixation was maintained 10 days, then nocturnal fixation was performed until removal of the arch bars at 6 weeks following the surgery. Final pathological examination concluded to a central giant cell granuloma. There were no postoperative complications.
There were follow-up visits at 15 days, 6 weeks, 3 months, 6 months and 1 year postoperatively. At each visit, a clinical examination associated with an orthopantomogram was performed. A CT-scan was performed at 3 months postoperatively. The patient is currently recurrence-free but still under surveillance.
	[image: thumbnail]	Fig. 1 CT-Scan axial (A) and coronal (B) view showing the radiolucent lesion with osteolysis of the right mandibular condyle (arrow).



	[image: thumbnail]	Fig. 2 MRI coronal view, T2 sequence (A), T1 with gadolinium injection (B) showing the lesion of the right mandibular condyle (arrow).



	[image: thumbnail]	Fig. 3 PET-Scanner, axial view showing high metabolic feature of the right mandibular condyle lesion with a standardized uptake value peak of 9.5.



	[image: thumbnail]	Fig. 4 3 months postoperative CT-Scan showing the integration of the costochondral graft.



Discussion
Head and neck CGCG are mostly localized in the dental part of the mandible [1], the condylar localization is exceptionally rare as only 5 cases were reported in the literature as shown in Table I. Patient with CGCG of the mandibular condyle were aged of 15 years old to 60 years old (mean 36 years old) at time of the diagnosis. CGCG can be classified in aggressive and non-aggressive lesions using the following criteria (adapted to the dental part of the mandible): >5 cm, rapid growth, bone cortical thinning, bone cortical perforation, dental rhizalysis and dental mobility [8]. When 3 of these criteria are met, the lesion can be considered as aggressive. Aggressive tumors are encountered in younger patients and tend to recur more frequently [8,9].
The diagnosis relies on a bundle of clinical, radiological and histological arguments. However, histological examination is difficult, because CGCG are very similar to other giant cell lesions, such as GCT or BTH, which can be differentiated using p63 marking (negative in CGCG and positive in GCT or BTH) or H3G34W (immunohistochemical marker for H3F3A mutation, which is positive in GCT) [10] or other giant cell-like tumors such as aneurysmal bone cyst, or associated with inherited syndromes, such as cherubism or Noonan syndrome [11].
Etiology of CGCG is currently unknown. Role of local trauma or inflammation are often evoked [12] but a genetic origin has also been discussed [13]. H3F3A is coding for the amino-acid histone 3.3. H3F3A mutations are involved in a variety of bone and cartilage tumors, such as GCT or chondroblastoma, however the repercussions of these mutations are not fully yet known. Chondroblastoma and GCT of bone may derive from a common precursor cell, the differentiation of which is determined by specific histone 3.3 variants [14].
Contrarily, in CGCG, no H3F3A mutations have been described. Molecular findings showed recently that gain-of-function mutation identified in CGCG suggested a pathogenetic relationship to non-ossifying fibroma (NOF) of bone [15]. These gain-of-function mutations notably include TRPV4, which promotes osteoclastic cellular differentiation, modulate vascular function and inhibit osteoclast apoptosis. They also include KRAS mutations and FGFR1, which both regulate bone growth and remodeling [16]. This could explain the frequency of CGCG in the dental part of the jaw due to high turnover of the alveolar bone. CGCG and NOF belong to the phenotypic spectrum of specific RASopathies [17]. CGCG most probably like NOF consists of a neoplastic population initiated by blood-borne recruitment [18]. The poorer vascularization of the mandibular condyle compared to the alveolar bone may be another hypothesis of the preferential localization of the CGCG in the dental part of the jaws.
The standard treatment is surgical either by curettage or resection [1,5,19]. CGCG is a benign lesion but is associated with a high recurrence rate, especially in aggressive lesions [8]. Resection has the lowest recurrence rate (9% for aggressive CGCG and 0% for non-aggressive CGCG) [1,5]. However, resection causes a higher morbidity than curettage, which is associated with a higher recurrence rate (37% for aggressive CGCG and 9% for non-aggressive CGCG) [1,5,20]. Medication-based treatment using intralesional corticosteroids, systemic calcitonin or interferon α, have been described albeit with a lower success rate: complete regression in 58.6%, 51.3% and 0% of the cases respectively and partial regression in 28.3% for corticosteroids or in 30.8% for calcitonin. Other therapeutics are described in the literature, such as corticoid injection, calcitonin therapy [20]. Therefore, medical treatment seems best in association with the surgical treatment to reduce its size and limit the morbidity. Enucleation has been performed successfully in the literature, however with a follow-up of 1 year or 6 months when disclosed. Late recurrence may have happened, as in the study with a follow-up of 4 years, a secondary resection was performed after initial enucleation. We decided to perform a resection in our case due signs of aggressiveness on imaging, hypermetabolic fixation on PET-scanner imaging, and uncertain biopsy result. Surgical resection was favored as malignant lesions could not be ruled out. Furthermore, secondary fracture of the mandibular condyle could occur following curettage leading to malocclusion, whereas immediate reconstruction using costochondral grafting allows occlusal restoration.
CGCG of the mandibular condyle are extremely rare. Only 6 cases have been described in the literature, including this one. The diagnosis is difficult and histological results can be misleading. The treatment is surgical but medication-based treatments have been described with a partial success. The genetic mutations associated with CGCG (notably TRPV4 and RAS pathway) may explain why this tumor is mostly found in the dental part of the jaws and only rarely in the mandibular condyle.
Table I 
Literature review summary (OPG for orthopantomogram, CGCG for central giant cell granuloma, ABC for aneurismal bone cyst).
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	Age
	15
	59
	15
	31
	60
	25



	Gender
	M
	M
	F
	M
	F
	M



	Symptoms
	Asymptomatic
	Painless slowly growing preauricular swelling
	Painless swelling
	Painful slowly growing preauricular swelling
	Painful slowly growing preauricular swelling
Mouth-opening limitation
	Painless swelling preauricular, premature occlusal contact



	Imaging
	OPG,
Laminagraphy
	OPG
	OPG, CT-Scan
	CT-Scan,OPG
	OPG,
CT- Scan
	OPG,CT-Scan, MRI, TEP-Scan



	Imaging features
	Well defined, Radiolucent
	Multilocular cystic lesion
	A clear expanding unique lesion
Preserved soft tissue
	Well-defined lesion, Internally mixed density
Preserved soft tissue
	Well-defined,
Radiolucent lesion, in advance, preserved soft tissue
	Radiolucent with cortical thinning,
Low intensities on T1 and T2 weighted images, Hypermetabolism,
preserved soft tissue



	Presurgical
Biopsy
	N/A
	Atypical giant cell tumor
	No biopsy
	No biopsy
	CGCG
	ABC



	Surgical
Management
	Enucleation
	Resection with costochondral graft reconstruction
	Enucleation
	Enucleation then resection after recurrence (3 years since first surgery)
	Enucleation
	Resection with costochondral graft reconstruction



	Follow-up
	N/A
	21 months
	6 Months
	48 months
	12 months
	12 months
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