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Abstract

Giant cell granuloma is a rare, benign non-neoplastic, aggressive tumor that originates mainly from the
maxilla and mandible. It affects all age groups and is more commonly seen in children. We describe a 17-
year-old female that presented to the Pediatrics Emergency room with a history of right lower jaw pain.
Examination revealed a bone-like buccal vestibular swelling on the lower right tooth, a bone-like lingual
swelling, and a pink gingival overgrowth lesion. The biopsy of the lesion revealed a central giant cell
granuloma. Tissue biopsy with histopathological examination is diagnostic and surgical excision is the gold
standard of treatment.

Categories: Emergency Medicine, Pediatrics, Oncology
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Introduction

Jaw pain associated with swelling is a common presentation to the ED [1]. However, it has a very broad
differential diagnosis that includes trauma, infections (lymphadenitis, tonsillitis, sinusitis, mumps, syphilis,
Lyme disease, jaw bone osteomyelitis), salivary gland abnormalities, dental issues (malocclusion, cysts,
caries or tooth abscesses), temporomandibular joint dysfunction, osteonecrosis, autoimmune conditions
(rheumatoid arthritis), bruxism (teeth grinding) and tumors (benign or malignant). We present a case of a
17-year-old patient with lower right jaw pain associated with swelling and discuss the differential diagnosis
and management of this patient, who was eventually diagnosed with central giant cell granuloma.

Case Presentation

A 17-year-old patient presented to our pediatric emergency department with worsening lower right jaw pain
for three days. The patient rated the pain to be 9/10 in intensity, dull ache in quality that worsened when
brushing teeth or chewing. The pain was intermittently relieved upon taking Ibuprofen. The patient denied
fever, dysphagia, headache, chest pain, chills, dysuria, oliguria, rhinorrhea, diarrhea, constipation, and
abdominal pain. The patient was evaluated three weeks earlier for similar symptoms. The lower right first
premolar was extracted, local biopsy performed, and the patient was discharged home on oral amoxicillin.
The patient's vital signs were unremarkable: temperature 37°C (98.6°F), heart rate 70-90 beats per minute,
blood pressure 119/69 mmHg, respiratory rate of 16-19 breaths per minute with oxygen saturation of 99-
100% in room air. The patient's height, weight, and BMI fell between the 50th and 75th percentiles. The
patient was alert, awake, and in no acute distress. There was no facial asymmetry, ecchymosis, trismus, or
icterus. The conjunctiva was normal, hearing intact bilaterally with no otorrhea or neck stiffness. The rest of
the systemic examination was unremarkable. Examination of the oral cavity revealed intact permanent
dentition with stable and reproducible occlusion. The lower right first premolar was missing. There was a
1x1 cm tender indurated bone-like buccal vestibular swelling on the lower right mandible adjacent to the
missing tooth site. A 5mm x 5mm non-fluctuant pink gingival overgrowth lesion was visible at the lower
right first premolar site. There were no mobile teeth, mobile maxillary or mandibular bony segments, step
deviations, tongue deviation or protrusion, or intra-oral lacerations (Figure ).
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FIGURE 1: Findings on examination of oral cavity showing gingival
swelling.

The patient was alert, awake, and in no acute distress. There was no facial asymmetry, ecchymosis, trismus,
or icterus. The hearing was normal bilaterally as assessed by Webber’s and Rinne tests, no otorrhea or neck
stiffness and the conjunctiva was normal. The systemic examination was unremarkable. The initial lab data
is shown in Table 1.
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Test
TWBC
Neutrophils
Lymphocytes
CBC
Monocytes
Hemoglobin
Platelets
aPTT
Coagulation profile PT
INR
Sodium
Potassium

Chloride

CO,
Electrolytes
Creatinine

BUN
Glucose
Calcium

COVID PCR and antibody tests

TABLE 1: Laboratory data for the patient.

Results
8800

56%

33%

9%

14.5 mg/dL
243,000/cmm
24 .4 sec
10.9 sec

1.0

141 mmol/L
4.2 mmol/L
105 mmol/L
27 mmol/L
0.8 mg/dL
10 mg/dL
90 mg/dL
9.5 mg/dL

negative

The oral surgery team was consulted and a CT scan of the maxillofacial area without contrast with 3D
reconstruction was recommended. CT scan showed an expansile lytic lesion centered in the body of the right
mandible with erosion through both the inner and outer cortex of the mandible measuring approximately
2.2x 1.7 x 1.7 cm. The erosion was centered on the roots of the right lower premolar teeth and first molar
tooth with the destruction of the second premolar tooth. These findings were consistent with the diagnosis

of giant cell granuloma (Figure 2 and 3).
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FIGURE 2: CT scan of the maxillofacial area without contrast showing
lytic lesion of the right mandible.

2021 Kahlon et al. Cureus 13(9): €18296. DOI 10.7759/cureus.18296 40f8


https://assets.cureus.com/uploads/figure/file/234379/lightbox_66c4be60da2f11eb973a9f073ee0f9a1-2.png

Cureus

FIGURE 3: CT scan of the maxillofacial area without contrast with 3D
recon showing lytic lesion of the right mandible.

The biopsy report showed clusters of foreign body-type giant cells in a hemorrhagic and well-vascularized,
fibroblastic, loosely arranged stroma with lymphocytes, plasma cells, and histiocytes distributed
throughout. Osteoid trabeculae were also noted (Figure 4).

FIGURE 4: Histology slide showing clusters of foreign body-type giant
cells in a hemorrhagic and well-vascularized, fibroblastic, loosely
arranged stroma with lymphocytes, plasma cells, histiocytes, and
osteoid trabeculae distributed throughout.

The histology report also stated that the lesion was a CGCG, indistinguishable from the giant cell lesion of
hyperthyroidism (Brown Tumor). Normal serum levels of parathyroid hormone (61.9 pg/mL), calcium (9.7
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mg/dL), phosphorus (4.5mg/dL), and alkaline phosphatase (83 U/L) ruled out the diagnosis of giant cell
lesion of hyperthyroidism. The oral maxillofacial surgical intervention consisted of extraction of lower
second premolar tooth, enucleation, and curettage of the right posterior mandibular lesion with
debridement of the mandible followed by bone graft with particulate bone and platelet-rich fibrin. The
patient was started on clindamycin 40mg/kg/day every six hours and made an uneventful recovery. The
surgical specimen's pathology revealed a benign fibro-endothelial cell population with inflammatory giant
cells and hemosiderin/extravasated red blood cells. The bacterial, fungal, and acid-fast bacilli
(mycobacterium) cultures showed no growth. The patient was discharged home with close outpatient
follow-up.

Discussion

Jaffe was the first to describe giant cell reparative granuloma (GCRG) in 1953 as a rare, benign, non-
neoplastic aggressive tumor, almost exclusively seen in the maxilla and the mandible [2]. The World Health
Organization (WHO) defines CGCG as an intraosseous lesion made of cellular fibrous tissue, which contains
multiple foci of hemorrhage, aggregations of multinucleated giant cells, and some trabeculae of woven
bone [3]. The incidence of CGCG is around 0.0001%, and it accounts for 7% of all benign tumors of the
mandible [4]. They present with a higher frequency in the mandible than maxilla, with a relative proportion
ranging from 2:1 to 11:9 [5]. It usually affects younger patients below age 30 years with a peak age incidence
range between 10 to 25 years and an apparent predilection for females [6]. Waldron and Shafer reported that
74% of patients were below 30 years of age among their 38 cases, with only 16% younger than ten years

old [7].

The etiology of CGCG is unknown. The suggested theories of tumor origin include trauma, inflammatory
foci, vascular mishap, or genetic predisposition [8,9]. The most common cause is post-traumatic
intraosseous hemorrhage, but these are also known to occur spontaneously without any history of
trauma [9].

CGCG has two main subtypes- aggressive and non-aggressive, based on their clinical and radiographic
characteristics. The non-aggressive CGCG is the most common one and presents as a painless, slow-growing
lesion that expands into the cortical bone. The aggressive central giant cell granulomas occur mainly in
younger patients, rapidly grow in size (greater than 5 cm) with root resorption and tooth displacement. This
leads to malocclusion, cortical bone thinning, or perforation. Aggressive lesions are also associated with
recurrence even after surgical curettage [10].

Clinically, CGCG can be asymptomatic (if sluggish, indolent, slow growth) or present with worsening pain
and swelling (if aggressive) causing rapid hollowing out of bone with cortical expansion, thinning, and
perforation, root resorption and displacement of adjacent structures including teeth and nerves [8].

Radiographically, CGCG is a solitary lesion presenting as a multilocular radiolucency with scalloped margins
and a honeycomb or soap bubble-like appearance [8]. This appearance can be similar to those seen in other
bone tumors such as giant cell tumors, brown tumors of hyperparathyroidism, aneurysmal bone cyst,
ameloblastoma, ossifying fibroma, odontogenic myxoma, and sarcomas [11]. In addition, giant cell
granulomas associated with genetic disorders such as cherubism, Noonan syndrome, neurofibromatosis, and
arteriovenous malformations can present with a similar soap bubble or honeycomb appearance with
scalloped margins [10].

Giant cell tumor (GCT), which is histologically and immunohistochemically indistinguishable from CGCG,
mainly affects the long bones like the femur and tibia (accounting for more than 50% of GCTs), and spine
(12%-30%) [12]. In contrast to the CGCG, the GCT is considered truly neoplastic [13]. Malignant
transformation in CGCGs is a rare phenomenon [14], but Bertoni et al. reported malignancy of the bone in
1.8% of the cases with GCT. These can be primary or secondary, and can include giant cell-rich
osteosarcomas, fibrosarcomas, and malignant fibrous histiocytomas [15].

It is hard to differentiate brown tumors of hyperparathyroidism from CGCG histologically. However, the
determination of serum calcium, phosphate, and parathormone assay can point to the proper

diagnosis. Brown tumors can occur in 4.5% of patients with primary hyperparathyroidism and 1.5-1.7% of
those with secondary hyperparathyroidism [16]. Most of these patients are asymptomatic, and
hypercalcemia, hypophosphatemia, and increased alkaline phosphatase levels in the blood are often
discovered incidentally during routine laboratory testing [17]. In addition to this, any skeletal bones may be
affected with brown tumors, including the craniofacial bones, and these tumors can be the first clinical sign
of hyperparathyroidism [16,17].

Different modalities have been tried in the past to manage CGCG depending on the type, size, and location.
These include surgery, cryotherapy, radiation, antiangiogenic therapy using subcutaneous alpha-interferon,
intralesional steroids (triamcinolone acetonide), or calcitonin and tyrosine kinase inhibitors

(Imatinib) [2,9,10,12].
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Surgery is currently the mainstay treatment of CGCG, especially with the aggressive variant. The most
preferred surgical methods include enucleation, curettage with or without chemical cauterization,
peripheral ostectomy, segmental resection, or en bloc resection. Nevertheless, the gold standard is excision
by curettage with the removal of peripheral bone margins [2,8,18,19]. Enucleation and curettage can
preserve the cortex of the mandible and inferior alveolar nerve but has been associated with a recurrence
rate of 30-70% in aggressive CGCG variants. Segmental resection has the lowest recurrence rate [20]. When
used in combination with cryotherapy, curettage can also decrease the rate of recurrence, especially in
nonfacial bone [12].

Intra-lesional steroids inhibit bone resorption by osteoclasts in marrow cultures and may have several
advantages over surgery. These include ease of administration, minimal invasiveness, less disfigurement or
damage, short duration of treatment and hospital course, minimal side effects, and the option to treat
surgically at an optimal time. Conversely, disadvantages of steroid therapy include long treatment time, poor
patient compliance, and steroid-associated systemic side effects. In addition, in young children, surgical
treatment can cause damage to primary teeth or the developing permanent tooth or gingiva and can be
disfiguring compared to the non-surgical method [9].

Early diagnosis, prompt intervention, and complete removal of CGCG lesions result in an excellent
prognosis and low recurrence rates [8].

Conclusions

Jaw pain with mandibular swelling has a broad differential diagnosis and requires careful clinical assessment
and appropriate workup. CGCG is a locally invasive benign tumor diagnosed with tissue biopsy after ruling
out brown tumor of hyperparathyroidism. Early surgical intervention with excision, enucleation, and
curettage results in an excellent prognosis.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Hammel JM, Fischel J: Dental emergencies. Emerg Med Clin North Am. 2019, 37:81-93.
10.1016/j.emc.2018.09.008
2. Wang, Le A, El Demellawy D, Shago M, Odell M, Johnson-Obaseki S: An aggressive central giant cell
granuloma in a pediatric patient: case report and review of literature. ] Otolaryngol Head Neck Surg. 2019,
48:32. 10.1186/540463-019-0356-5
3. Barnes L, Everson ], Reichart P: WHO Classification of Tumours. Pathology and Genetics of Head and Neck
Tumours. Lyon: IARC; 20052345.
4. Austin LT Jr, Dahlin DC, Royer RQ: Giant-cell reparative granuloma and related conditions affecting the
jawbones. Oral Surg Oral Med Oral Pathol. 1959, 12:1285-95. 10.1016/0030-4220(59)90215-4
5. Kaffe I, Ardekian L, Taicher S, Littner MM, Buchner A: Radiologic features of central giant cell granuloma of
the jaws. Oral Surg Oral Med Oral Pathol Oral RadiolEndod. 1996, 81:720-6. 10.1016/s1079-2104(96)80079-5
6. Jaffe HL: Giant-cell reparative granuloma, traumatic bone cyst, and fibrous (fibro-oseous) dysplasia of the
jawbones. Oral Surg Oral Med Oral Pathol. 1953, 6:159-75. 10.1016/0030-4220(53)90151-0
7. Waldron CA, Shafer WG: The central giant cell reparative granuloma of the jaws. An analysis of 38 cases . Am
] Clin Pathol. 1966, 45:437-47. 10.1093/ajcp/45.4.437
8. Jeyaraj P: Management of central giant cell granulomas of the jaws: an unusual case report with critical
appraisal of existing literature. Ann Maxillofac Surg. 2019, 9:37-47. 10.4103/ams.ams_232_18. PMID:
31293928
9. Chandna P, Srivastava N, Bansal V, Wadhwan V, Dubey P: Peripheral and central giant cell lesions in
children: institutional experience at Subharti Dental College and Hospital. Indian ] Med Paediatr Oncol.
2017, 38:440-6. 10.4103/ijmpo.ijmpo_17_16
10. de Lange J, van den Akker HP, van den Berg H: Central giant cell granuloma of the jaw: a review of the
literature with emphasis on therapy options. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2007,
104:603-15. 10.1016/j.tripleo.2007.04.003
11.  Mohan RP, Verma S, Agarwal N, Singh U: Central giant cell granuloma: a case report. BMJ Case Rep. 2013,
2013:10.1136/bcr-2013-009903
12.  Kulkarni D, Shetty L, Kulkarni M, Mahajan B: Extensive giant cell tumour of the mandible: a case report
with review. ] Maxillofac Oral Surg. 2013, 12:461-5. 10.1007/s12663-011-0220-2
13.  Yamaguchi T, Dorfman HD: Giant cell reparative granuloma: a comparative clinicopathologic study of
lesions in gnathic and extragnathic sites. Int ] Surg Pathol. 2001, 9:189-200. 10.1177/106689690100900304
14.  Mintz GA, Abrams AM, Carlsen GD, Melrose R], Fister HW: Primary malignant giant cell tumor of the

2021 Kahlon et al. Cureus 13(9): €18296. DOI 10.7759/cureus.18296 70f8


https://dx.doi.org/10.1016/j.emc.2018.09.008
https://dx.doi.org/10.1016/j.emc.2018.09.008
https://dx.doi.org/10.1186/s40463-019-0356-5
https://dx.doi.org/10.1186/s40463-019-0356-5
https://screening.iarc.fr/doc/BB9.pdf
https://dx.doi.org/10.1016/0030-4220(59)90215-4
https://dx.doi.org/10.1016/0030-4220(59)90215-4
https://dx.doi.org/10.1016/s1079-2104(96)80079-5
https://dx.doi.org/10.1016/s1079-2104(96)80079-5
https://dx.doi.org/10.1016/0030-4220(53)90151-0
https://dx.doi.org/10.1016/0030-4220(53)90151-0
https://dx.doi.org/10.1093/ajcp/45.4.437
https://dx.doi.org/10.1093/ajcp/45.4.437
https://dx.doi.org/10.4103/ams.ams_232_18. PMID: 31293928
https://dx.doi.org/10.4103/ams.ams_232_18. PMID: 31293928
https://dx.doi.org/10.4103/ijmpo.ijmpo_17_16
https://dx.doi.org/10.4103/ijmpo.ijmpo_17_16
https://dx.doi.org/10.1016/j.tripleo.2007.04.003
https://dx.doi.org/10.1016/j.tripleo.2007.04.003
https://dx.doi.org/10.1136/bcr-2013-009903
https://dx.doi.org/10.1136/bcr-2013-009903
https://dx.doi.org/10.1007/s12663-011-0220-2
https://dx.doi.org/10.1007/s12663-011-0220-2
https://dx.doi.org/10.1177/106689690100900304
https://dx.doi.org/10.1177/106689690100900304
https://dx.doi.org/10.1016/0030-4220(81)90035-9

Cureus

15.

16.

17.

18.

19.

20.

mandible: report of a case and review of the literature. Oral Surg Oral Med Oral Pathol. 1981, 51:164-71.
10.1016/0030-4220(81)90035-9

Bertoni F, Bacchini P, Staals EL: Malignancy in giant cell tumor of bone . Cancer. 2003, 97:2520-9.
10.1002/cncr. 11359

Keyser JS, Postma GN: Brown tumor of the mandible . Am ] Otolaryngol. 1996, 17:407-10. 10.1016/S0196-
0709(96)90075-7

Fitzgerald P: Current Medical Diagnosis & Treatment . Papadakis MA, McPhee SJ, Rabow MW (ed): McGraw
Hill, 1118-1121.

Kruse-Losler B, Diallo R, Gaertner C, Mischke KL, Joos U, Kleinheinz J: Central giant cell granuloma of the
jaws: a clinical, radiologic, and histopathologic study of 26 cases. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2006, 101:346-54. 10.1016/j.tripleo.2005.02.060

Eisenbud L, Stern M, Rothberg M, Sachs SA: Central giant cell granuloma of the jaws: experiences in the
management of thirty-seven cases. ] Oral Maxillofac Surg. 1988, 46:376-84. 10.1016/0278-2391(88)90221-2
Chuong R, Kaban LB, Kozakewich H, Perez-Atayde A: Central giant cell lesions of the jaws: a
clinicopathologic study. ] Oral Maxillofac Surg. 1986, 44:708-13. 10.1016/0278-2391(86)90040-6

2021 Kahlon et al. Cureus 13(9): €18296. DOI 10.7759/cureus.18296

8of8


https://dx.doi.org/10.1016/0030-4220(81)90035-9
https://dx.doi.org/10.1002/cncr.11359
https://dx.doi.org/10.1002/cncr.11359
https://dx.doi.org/10.1016/S0196-0709(96)90075-7
https://dx.doi.org/10.1016/S0196-0709(96)90075-7
https://accessmedicine.mhmedical.com/book.aspx?bookid=2957
https://dx.doi.org/10.1016/j.tripleo.2005.02.060
https://dx.doi.org/10.1016/j.tripleo.2005.02.060
https://dx.doi.org/10.1016/0278-2391(88)90221-2
https://dx.doi.org/10.1016/0278-2391(88)90221-2
https://dx.doi.org/10.1016/0278-2391(86)90040-6
https://dx.doi.org/10.1016/0278-2391(86)90040-6

	Worsening Lower Jaw Swelling and Pain in a Teenager: Differential Diagnosis and Management
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Findings on examination of oral cavity showing gingival swelling.
	TABLE 1: Laboratory data for the patient.
	FIGURE 2: CT scan of the maxillofacial area without contrast showing lytic lesion of the right mandible.
	FIGURE 3: CT scan of the maxillofacial area without contrast with 3D recon showing lytic lesion of the right mandible.
	FIGURE 4: Histology slide showing clusters of foreign body-type giant cells in a hemorrhagic and well-vascularized, fibroblastic, loosely arranged stroma with lymphocytes, plasma cells, histiocytes, and osteoid trabeculae distributed throughout.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


