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CASE REPORT
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Abstract
Background:Denosumab is a nonsurgical treatment option for central giant cell
granulomas (CGCG), especially in aggressive lesions.
Case report:We describe a 9-year-old girl with an aggressive maxillary CGCG
successfully treated with denosumab, avoiding amutilating surgery after intrale-
sional corticosteroid injections failed, and the lesion continued to rapidly grow.
During denosumab treatment, she developed a self-limiting area of osteonecrosis
in the maxillary alveolar bone, which rapidly resolved after antibiotic therapy.
Six months after denosumab discontinuation, a maxillary surgical recontour
was performed. Two weeks after surgery, the patient presented vomiting, pallor,
dehydration, but no fever. Blood tests revealed severe hypercalcemia and acute
renal dysfunction. After discarding thyroid, parathyroid, and adrenal alterations,
a diagnosis of severe rebound hypercalcemia after denosumab treatment was
made. Treatment consisted of hyperhydration, calcium pamidronate, and
methylprednisolone, restoring calcium levels to normal.
Conclusion: After 2 years of follow-up, she remains on orthodontic treatment,
with no recurrences or other episodes of hypercalcemia.
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1 INTRODUCTION

Central giant cell granuloma (CGCG) is a benign oste-
olytic lesion of the jaws of unknown etiology, character-
ized by a proliferation of spindle-shaped/polygonal cells
with osteoclast-type multinucleated giant cells.1 It occurs
mainly in females, in the first three decades of life, most
commonly in the mandible.2

© 2021 Special Care Dentistry Association and Wiley Periodicals LLC

Although microscopically similar to giant cell tumor of
bone (GCTB), CGCG lacks H3 histone, family 3A (H3F3A)
somatic mutations, which are highly prevalent in the
long bone lesions.3 Recently, gain-of-function mutations
in transient receptor potential vanilloid 4 cation chan-
nel (TRPV4), kirsten rat sarcoma viral oncogene homolog
(KRAS), and fibroblast growth factor receptor 1 (FGFR1)
have been found in 72% of 58 CGCG cases.4
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F IGURE 1 (A-E) Clinical and radiographic aspects of maxillary central giant cell granuloma. (A) Extensive swelling in the right
maxillary area, nasolabial fold fading, and elevation of the right nasal ala. (B and C) Reddish swelling involving the right maxillary gingiva
and hard palate, causing tooth displacement and mobility. (D and E) Computed tomography images showing hypodense image in the right
maxilla, involving ipsilateral maxillary sinus and nasal cavity. (F-J) Clinical and radiographic aspects after denosumab treatment.
(F) Persistence of the swelling area. (G and H) Marked improvement of the lesion, reduction of swelling, normalization of gingival color and
tooth mobility. (I and J) New bone formation, especially around dental roots, although a central hypodense image suggested persistency of the
lesion

CGCG treatment remains challenging, and surgical pro-
cedures (e.g., curettage for small lesions or resection for
more aggressive ones) remain themost common treatment
option. However, in order to achieve better results with
fewer adverse effects, alternative treatments have been
developed, including but not limited to intralesional corti-
costeroid injections, calcitonin, interferon-α, bisphospho-
nates, and denosumab.5
Denosumab is a monoclonal antibody that binds

the receptor activator of nuclear factor kappa-B ligand
(RANKL) with high affinity, blocking it from binding to its
receptor RANK, thus preventing osteoclast activation and
differentiation.6 Although largely used in GCTB, deno-
sumab treatment for CGCG is limited to a few case series
and case reports.7 Denosumab has been successfully used
as an alternative treatment option, especially in recurrent
and aggressive CGCG cases.8
This report describes a patient with CGCG successfully

treated with denosumab, who presented two treatment-

related adverse effects: osteonecrosis of the maxillary bone
and severe rebound hypercalcemia.

2 CASE REPORT

A 9-year-old girl was referred to our service presenting
with an extensive swelling in the anterior maxilla, causing
facial deformity, dental displacement and mobility, bleed-
ing, and palatal expansion (Figures 1A-1E). The buccal
aspect of the anterior maxilla showed a reddish color, with
areas of ulceration. Computed tomography (CT) images
showed an extensive hypodense image affecting the right
maxilla, maxillary sinus, and nasal cavity (Figures 1D and
1E). The lesion had been previously diagnosed as CGCG
after incisional biopsy, which revealed fibrous tissue
composed by spindle and multinucleated giant cells, with
large areas of hemorrhage and deposition of hemosiderin
(Figure 2). Initial treatment consisted of 12 intralesional
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F IGURE 2 Microscopic features of central giant cell granuloma. (A) Fibrous tissue composed by spindle cells, with large areas of
hemorrhage and deposition of hemosiderin. (B) Multinucleated giant cells intermingled in a fibrovascular stroma

F IGURE 3 Osteonecrosis development during orthodontic
treatment. (A) Inflammatory process around the maxillary left
first premolar. (B) Exfoliated premolar. (C and D) Necrotic bone
exposure and exfoliation

corticosteroid injections in an external service, without
success. In fact, the lesion progressed during corticosteroid
treatment. Considering the extension of the lesion and the
morbidity of an immediate surgical procedure, our initial
treatment consisted of subcutaneous denosumab (Xgeva,
120 mgmonthly, with loading doses on days 8 and 15 of the
first month) for 10 months, resulting in regression of the
lesion (Figures 1F-1J) and bone formation (Figures 1I and
1J). At this point, the patient initiated orthodontic treat-
ment before a bone corrective surgical procedure could be
performed.
Two months after orthodontic treatment was initiated,

a crown lengthening surgery was performed. After 1 week
from the procedure, an inflammatory process around the
maxillary left first premolar was noticed (Figure 3A).

A biopsy was performed with a clinical hypothesis of
medication-related osteonecrosis of the jaws (MRONJ)
versus CGCG reactivation. Microscopic analysis revealed
prominent areas of granulation tissue, without the pres-
ence of multinucleated giant cells. There was no bone tis-
sue in the sample collected. The patient was treated with
Amoxicillin (500 mg, 3 times/day for 7 days). Two weeks
later, spontaneous exfoliation of the left first premolar was
observed (Figure 3B), along with bone exposure in the
vestibular gingiva (Figure 3C). Three weeks later, there
was complete exfoliation of the alveolar necrotic bone
(Figure 3D), which led us to the diagnosis of osteonecro-
sis of the jaws. Unfortunately, the patient brought the frag-
ment of alveolar bone to consultation a few days after
exfoliation. Without proper fixation, the material was not
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F IGURE 4 Maxillary osteoplasty in a patient
with central giant cell granuloma (CGCG). (A)
Osteoplasty in the vestibular aspect of the anterior
maxilla. (B) Immediate postoperative aspect. (C)
Maxillary fragments removed along with residual
CGCG tissue. (D) Typical microscopic features of
CGCG in the reminiscent tissue removed, showing
multinucleated giant cells intermingled with spindle
cells in a fibrovascular stroma

F IGURE 5 Treatment course and levels of serum calcium and ionized calcium during hospitalization to treat hypercalcemia. Arrow:
continuous hyperhydration is initiated (3L/m2/day); open arrowhead: furosemide (2 mg/kg/day); gray arrowhead: methylprednisolone
(2 mg/kg/day); black arrowhead calcium pamidronate (0.5 mg/kg, single dose)

submitted to histopathological analysis. Interestingly, the
area showed complete mucosal healing after 7 days, and
no other areas of osteonecrosis were observed.
In order to obtain adequate facial contours, a surgical

procedure was performed to remove part of the maxillary
bone and any remaining lesion 6 months after denosumab
discontinuation (Figures 4A-4C). The residual CGCG
was submitted to histopathological analysis, revealing
multinucleated giant cells intermingled with spindle cells
in a fibrovascular stroma (Figure 4D). Two weeks after
surgery, the patient was hospitalized with a recent history
of vomiting lasting for 6 days, pallor, dehydration, and
no fever. Blood tests revealed hypercalcemia (ionized
calcium: 2.35 mmol/L [1.1–1.4]), and acute renal dys-
function, with elevated serum levels of urea (69.6 mg/dl
[10–50]), and creatinine (1.8 mg/dl [0.5–1.0]). Hyper-

parathyroidism, adrenal insufficiency, and hyperthy-
roidism were discarded. Magnetic resonance imaging
of the neck revealed no alterations in the thyroid and
parathyroid glands.
Conservative treatment with hyperhydration (3 L/m2/

day) was initiated on day 1 of hospitalization (Fig-
ure 5), which improved renal function (urea levels
within normal), with persistence of hypercalcemia
(16.9 mg/dl [8.8–10.8]). Furosemide (2 mg/kg/day) was
initiated on day 4, with no effect on calcium levels after
3 days, when methylprednisolone (2 mg/kg/day, for
7 days) was started. After 7 days, calcium and creatinine
levels were restored, and the patient was discharged.
However, the patient was readmitted 1 week later with
novel episodes of vomiting due to hypercalcemia (cal-
cium: 14.2 mg/dl [8.8–10.8], ionized calcium: 1.78 mmol/L
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F IGURE 6 Clinical aspects of maxillary central giant cell granuloma treated with denosumab, 18 months after surgery. (A and B)
Extraoral aspect, showing adequate facial contours. (C-E) Intraoral aspect, showing complete resolution of the lesion, adequate dental
alignment, and palatal contours

[1.1–1.4]). Renal and cardiac functions were normal.
Treatment consisted of calcium pamidronate (0.5 mg/kg,
single dose) and methylprednisolone (1 mg/kg/day,
for 4 days). Calcium levels were within normal values
48 hours after pamidronate treatment. She was discharged
after 6 days and remained on oral prednisone for 8 weeks.
Figure describes calcium levels and treatment received
during both episodes of hypercalcemia. A diagnosis of
rebound hypercalcemia after denosumab treatment was
stablished, since no other probable cause of hypercalcemia
could be found.
At 18 months after surgery, the patient presented ade-

quate control of disease, with significant improvement of
intra and extraoral aspects, and adequate dental alignment
(Figure 6). After 30 months, she remains on long-term
follow-up, with no recurrences or other episodes of hyper-
calcemia.

3 DISCUSSION

Denosumab is a human monoclonal antibody capable of
suppressing osteoclast-dependent bone resorption due to
its specific inhibition of RANKL. Denosumab is currently
being used to treat osteoporosis, cancer-induced bone
destruction, and bone metastases, among other osteoclast-
mediated conditions, such as GCTB and CGCG.6 In this
context, Thomas et al, first described its use in GCTB
patients with recurrent or unresectable lesions, receiving
subcutaneous denosumab 120 mg monthly, with loading

doses on days 8 and 15 of the first month, for 6 months.9
This protocol has been followed, although slight modifica-
tions are seen, by the forthcoming studies including either
CGTB or CGCG patients.10–12
The first reports of CGCGs treated with denosumab

showed exciting results, specially in cases refractory
to conventional treatments, with none to mild adverse
events, which included fatigue, myalgia, dizziness, consti-
pation, and cramps.10 After only 3 doses of denosumab,
Hameed et al reported adequate control of a rapidly grow-
ing mandibular CGCG, although the patient (51-year-old
woman) referred tiredness as an adverse event.13 In the
study of Bredell et al, pain was also present in two of
the five patients, but did not interfere with the treatment
course.8 Conversely, in an 80-year-old woman, disturbing
pain in the neck, shoulder, and sternal areas led to deno-
sumab discontinuation after three doses.14
Additionally, Kim et al reported four patients with

CGCG successfully treated with denosumab, including a
patient with Noonan syndrome. The authors added three
more cases still undergoing treatment, including a patient
with a family history of cherubism. Noteworthy, one of
these patients presented secondary hyperparathyroidism
after a single dose of denosumab, leading to treatment
discontinuation.15 Moreover, one of the patients reported
by Bredell et al was diagnosed with osteoglophonic
dysplasia, a rare syndrome characterized by craniosyn-
ostosis, dwarfism, failure of tooth eruption, and multiple
non-ossifying bone lesions; in this particular case, deno-
sumab treatment induced ossification of the multiple
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CGCGs after previous unsuccessful approaches, including
intralesional steroid injections, subcutaneous calcitonin,
curettage, and interferon-α.8,16
More recently, Choe et al reported six children (age

range: 5–12 years) presenting aggressive CGCG lesions,
who were successfully treated with subcutaneous deno-
sumab. Interestingly, three patients developed hypocal-
cemia during denosumab course, and three patients
developed rebound hypercalcemia associated with kidney
injury 5 months after treatment.17 The exact same pattern
was observed in four patients with Noonan syndrome,18
and one patientwith cherubism19 treatedwith denosumab.
Noteworthy, Naidu et al reported the development of mild
hypercalcemia during denosumab treatment of CGCG in
a 9-year-old girl, which led to discontinuation of deno-
sumab; however, the authors gave little attention to this
event.11
Rebound hypercalcemia has recently been reported in

patients with GCTB treated with denosumab, although the
specific mechanisms behind it are not fully understood.20
Initially, it was considered as limited to young patients,
whose immature skeleton and high bone turnover would
culminate to osteoclast overactivity after denosumab
discontinuation.20,21 However, this adverse event has also
been reported in adult individuals.22 Hypercalcemia is a
common complication of cancer, especially in advanced-
stage tumors, presenting variable symptoms, includ-
ing nausea, vomiting, abdominal pain, bone pain, and
fatigue.23,24 Since denosumab has been used to treat and
prevent osteoclast-related adverse events in patients with
cancer bone metastases, including hypercalcemia, the
mechanism of action behind the development of rebound
hypercalcemia after denosumab discontinuation remains
elusive, although probably associatedwith RANKL-RANK
pathway overactivation.25,26 A possible mechanism to
rebound hypercalcemia also includes an increase in bone
resorption following loss of the inhibitory effect of deno-
sumab on osteoclast function and maturation.20 Other
possibility is the mineral release from the dense sclerotic
bands formed during treatment, which will be lost after
denosumab discontinuation.27 Apparently, hypercalcemia
might not be a rare event in patients with CGCG treated
with denosumab, which periodic assessment of serum cal-
cium levels might be prudent within the first year after
treatment discontinuation.28
Interestingly, a 19-year-old patient treated with deno-

sumab for a sacral GCTB presented both MRONJ (after
a dental extraction in the fourth year of denosumab
treatment) and rebound hypercalcemia (7 months after
stopping denosumab).22 In a recent multicentric prospec-
tive study with 526 GCTB patients, MRONJ was the most
frequent serious adverse event (occurring in 5% of cases),
while hypercalcemia was considered rare (less than 1%),

occurring between 4 and 9 months after denosumab
discontinuation.28 In the present case, osteonecro-
sis occurred after a crown lengthening surgery was
performed for orthodontic reasons. Electric scalpel was
not used during the procedure, which occurred without
any intercurrences. No signs of infection were observed.
Retrospectively, we would not recommend surgical
procedures involving the maxillary bones earlier than 6
months after denosumab discontinuation. It is not clear
whether this episode is directly related to denosumab,
since there are no other reports in the literature; however,
this possibility should not be excluded.
In conclusion, since denosumab is increasingly being

considered as a nonsurgical treatment option for CGCG
or as an initial approach to minimize surgical morbid-
ity, possible adverse reactions must be fully understood,
especially when treating pediatric patients. Close follow-
up after denosumab discontinuation, including monitor-
ing serum levels of calcium is highly recommended.
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STATEMENT OF CL IN ICAL
RELEVANCE
Denosumab is recently being used to treat central giant
cell granuloma with prominent results, although adverse
events might be expected. Hence, we present a case of
severe hypercalcemia after denosumab discontinuation,
an uncommon adverse event that needs immediate ther-
apeutic intervention.
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