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CASE H ISTORY REPORT
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Abstract
Background:Central giant cell granuloma (CGCG) is one of themost intriguing
lesions of the jaws and its nature has not yet been fully elucidated. Clinically,
some CGCG behave more aggressively, while others have an indolent course.
In cases of aggressive CGCG of the maxilla, effective personalized therapies are
worth understanding.
Case report:We report here a challenging case of aggressive CGCG in a 15-year-
old girl which was misdiagnosed as an endodontic lesion. Radiographically, a
large osteolytic lesion involving the hard palate from the central incisor to the
second premolar, extending into the nasal cavity, with loss of the lamina dura
and cortical resorption was observed. The lesion expanded aggressively after
extensive curettage. With possible mutilation and defects due to a more radi-
cal approach to the lesion, treatment with systemic prednisone and intralesional
triamcinolone hexacetonide associated with a calcitonin nasal spray was insti-
tuted. The decision in favor of this therapeutic strategy was made after careful
immunohistochemical analysis of calcitonin and glucocorticoid receptors. The
H-score for the staining of glucocorticoid and calcitonin receptors in multinu-
cleated giant cells was 222 and 153.6, respectively. The lesion reduced in size, and
no adverse effects associatedwithmedications were observed. Another curettage
was performed, and only fibrous connective tissue was found. The patient is in
follow-up for 11 years without evidence of recurrence.
Conclusion: Pharmacological agents hold clinical promise in cases of aggressive
CGCG affecting the maxilla of pediatric patients. Investigating the expression of
calcitonin and glucocorticoid receptors in order to plan treatment is very helpful
in the decision to manage aggressive CGCG.
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1 INTRODUCTION

Central giant cell granuloma (CGCG) is a localized and
benign, but occasionally aggressive osteolytic lesion of the
jaws.1 The etiology of this lesion is still contentious, and
three hypotheses have been proposed. The first suggests a
reactive origin to a local irritant. The second claims that
CGCG is a developmental anomaly, while the third implies
that such a lesion has a neoplastic attribution.2,4–6
In 1986, Chuong and co-workers3 documented a series

of 17 cases of CGCG of the jaws in children and ado-
lescents, among whom aggressive CGCG was observed,
characterized by pain, rapid growth, root resorption, cor-
tical perforation, with a mean diameter of 5.8 cm, and a
high rate of recurrence. Since the varied biological behav-
ior of CGCG is not linked to histopathological features or
molecular alterations and does not allow the practitioner
to determine the prognosis of this condition,7,8 some stud-
ies have indicated that the relative percentage of giant cells
and immunohistochemically stained mononuclear cells
for glucocorticoid and/or calcitonin receptors can be used
as a reliable and effective tool for selecting the optimal
treatment for individuals with CGCG.9–11 This is due to
the fact that surgery has historically been the most used
approach in the treatment of CGCG, but comorbidity can
be high in large lesions, especially those affecting the max-
illa of children.12 Thus, due to the high rates of recur-
rence of aggressive CGCG, alternative treatment modali-
ties have been proposed.13,14 Recently, a systematic review
stated that intralesional steroidsmay be very helpful for the
management of CGCG.15
In particular, few reports of long-term follow-up of

aggressive CGCG in pediatric patients, who had under-
gone pharmacological treatment with or without surgery,
have been published in the literature.5,16 Herein, we docu-
mented the case of a 15-year-old girl who had suffered from
aggressive CGCG in the maxilla. This case sheds light on
the treatment with a systemic and intralesional corticos-
teroid associated with a calcitonin nasal spray. The deci-
sion in favor of this therapeutic strategy was made after
careful immunohistochemical analysis of calcitonin and
glucocorticoid receptors.

2 CASE REPORT

In June 2009, the parents of a 15-year-old Brazilian girl
experiencing discomfort in the anterior palatal region and
teeth mobility sought a general dentist for evaluation. At
the time, the dentist performed endodontic therapy since
the radiographs disclosed a radiolucent image in the peri-
apical region of the maxillary central and lateral incisors
(Figure 1). In August 2009, the patient was referred to the

oral medicine service of the Hospital de Câncer Araújo
Jorge, Goiânia, Brazil, for evaluation of a rapidly growing
swelling in the anterior palate. No significant medical his-
tory, including family history for neoplastic disease, was
reported.
Extraoral examination revealed facial symmetry. Intrao-

rally, there was an arch wire splint bonded to themaxillary
anterior teeth due to the severe mobility of the right max-
illary central and lateral incisors. The vestibular mucosa
was clinically normal and without alteration on palpation
(Figure 2A). In the right anterior palate, a large expansive
mass, crossing the midline was observed. The lesion was a
red-purple, telangiectatic, oval nodule, firm on palpation,
measuring approximately 4.0 cm in its largest diameter
(Figure 2B). Occlusal and periapical radiographs revealed
a radiolucent lesion located between the maxillary central
and lateral incisors, extending to the anterior palate. The
roots of the teeth diverged in the presence of the lesion, and
all bony landmarks were lost and destroyed. The radiopac-
ity of the root canals of the teeth was compatible with
the endodontic filling material (Figures 2C and 2D). Cone
beam computed tomography (CBCT) confirmed a large,
osteolytic lesion involving the hard palate from the right
maxillary central incisor to the second premolar, extend-
ing to the nasal cavity and measuring 4.0 × 3.0 × 1.0 cm.
Axial and coronal views showed that the lesion caused
loss of the lamina dura and cortical resorption (Figures
2E and 2F). The differential diagnosis included odonto-
genic cysts and tumors, bone lesions, nonodontogenic
mesenchymal neoplasms, or malignancies, such as malig-
nant salivary gland tumors. Thus, an incisional biopsy was
performed.
Histopathological analysis revealed countless diffuse

osteoclast-type multinucleated giant cells of oval or
rounded shape and of varied size against a background of
mononuclear, cellularized stroma of ovoid and fusiform
mesenchymal cells. Focal areas of hemorrhage were
observed. No cellular atypia or mitoses were found
(Figure 3A). Biochemical blood testswere requested to rule
out associated systemic diseases. Serumcalcium, phospho-
rus, alkaline phosphatase, and parathyroid hormone lev-
els were within normal limits. According to the clinical,
imaginological, and histopathological features, the final
diagnosis was of CGCG. The lesion was removed bymeans
of extensive curettage.
Three months later the lesion expanded aggressively.

The osteolytic area and tooth mobility had not been
resolved. With this, partial maxillectomy was considered
as a treatment, but after extensive discussion with the
medical team, and taking into account the patient’s age
and esthetic and functional defects resulting from a
surgical procedure, other therapeutic modalities were
proposed, including systemic and intralesional injection
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F IGURE 1 Initial aspect. Periapical (A) and occlusal (B) radiographs exhibiting a radiolucent area surrounding the periapical region of
the right maxillary central and lateral incisors

F IGURE 2 Clinical and image features of the central giant cell granuloma. (A)An arch wire splint bonded to the maxillary anterior teeth
due to the severe mobility of the right maxillary central and lateral incisors. Note the clinically normal vestibular mucosa. (B) There is a large
expansive mass in the right anterior palate, crossing the midline. The lesion is an oval, firm, non-tender nodule with red-purple color. A focal
telangiectasia in the region is worth nothing. (C and D) Occlusal and periapical radiographs showing the right maxillary central and lateral
incisors endodontically treated with a large radiolucent lesion around them. The lesion caused root divergence and severe periodontal bone
loss around the teeth. (E and F) Cone beam computed tomography scans displaying a large lesion in the anterior maxilla: (E) axial and (F)
coronal views showing a well-defined unilocular osteolytic and expansive lesion involving the hard palate, from the right maxillary central
incisor to the left second premolar, extending to the nasal cavity. Cortical resorption and loss of the lamina dura is observed
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F IGURE 3 Histopathological and immunohistochemical find-
ings of the central giant cell granuloma. (A) Clusters of osteoclast-
type multinucleated giant cells against a vascular background, with
foci of hemorrhage are observed (hematoxylin and eosin, original
magnification× 20). (B)Nuclear and cytoplasmic staining pattern for
glucocorticoid receptors. (C) Cytoplasmic staining pattern for calci-
tonin receptor in mononuclear (asterisks) and multinucleated giant
cell (arrows) (DAB, original magnification × 40)

of corticosteroids in combination with a calcitonin
spray.
The specimen from the curettage was immunohis-

tochemically analyzed for calcitonin and glucocorticoid
receptors using antibodies against anti-glucocorticoid
receptors (ab2768, Abcam, Cambridge, MA; 1:100 dilution)
and anti-calcitonin receptors (ab140778, Abcam, Cam-
bridge, MA; 1:100 dilution). The number of mononuclear
and multinucleated giant cell positive for the receptors
was counted by analysis of 10 consecutive high-power
fields. The mean number of mononuclear cells and mult-
inucleated giant cells that expressed calcitonin was 54%
and 51.5%, respectively, while 77% of mononuclear cells
and 74% of multinucleated giant cells were glucocorticoid
receptor-positive (Figures 3B and 3C). The staining score

(H-score) of the glucocorticoid and calcitonin receptors
was employed. The H-score is an index that takes into
account the proportion of positive cells multiplied by a
staining intensity score, ranging from 0 to 300.10 Herein,
we found anH-score of 222 and 153.6 for staining the gluco-
corticoid and calcitonin receptors in multinucleated giant
cells. This high H-score associated with the proportion of
stained cells for calcitonin and glucocorticoid receptors
allowed us to indicate treatment with corticosteroids.
The following treatment protocol was adopted: (a)

prednisone 100 mg/day (orally) for 10 days, 80 mg/day for
10 days, 60mg/day for 10 days, and 5mg/day thereafter; (b)
local triamcinolone hexacetonide 20mg/mL (1 mL intrale-
sional) weekly, for 3 months; and (c) a calcitonin nasal
spray (200 IU) daily for 6months.17 The treatment was suc-
cessful in reducing the size of the lesion, confirmed by axial
and panoramic views of CBCT (Figure 4), and a conserva-
tive complementary surgical curettagewas performed after
20months. Analysis of the specimens revealed fibrous con-
nective tissue without evidence of multinucleated giant
cells (Figure 5). The postoperative period was uneventful.
At 36 months of follow-up, CBCT revealed prominent

local osteogenesis indicative of bone repair, but still with
clinical evidence of lesion (Figure 6). After the 48-month
follow-up, the radiographs revealed total resolution of the
lesion (Figure 7). The patient remains in close monitoring.
No adverse effects of the drugswere observed, and no clini-
cal evidence of recurrence was observed during the 11-year
follow-up.

3 DISCUSSION

Althoughmaxillofacial lesions are uncommon in the pedi-
atric population and the differential diagnosis is broad,18,19
nonodontogenic lesions of the jaws represent about 70% of
all cases that affect this region in young individuals.20 A
former study investigated 79 cases of CGCG of the jaws.21
Interestingly, the authors found that a fifth of the cases was
associated with a tooth that had a history of pulp necro-
sis, and most cases had undergone previous root canal
treatment.21 Before seeking care in our service, the cur-
rent patient had undergone endodontic treatment after the
misdiagnosis of apical periodontitis, based on the image
findings of an osteolytic lesion involving the periapical
region of the maxillary anterior teeth. Thus, the manage-
ment of this particular case may be highly criticized. First,
apical periodontitis may occur at any age, but individuals
older than 50 are usuallymore affected.22 Second, although
the diagnosis of intraosseous lesions located close to the
root of the teeth is a major challenge for the provider dur-
ing clinical and image examination, a set of differential
diagnoses of inflammatory periradicular conditions should
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F IGURE 4 Cone beam computed tomography scans at the end of the adopted pharmacological protocol. The treatment was successful in
reducing the size of the lesion seen in (A and B) axial and (C) panoramic views

F IGURE 5 Histological appearance 20 months after the phar-
macologic treatment. The specimen reveals a cellular uniform
fibrous tissue without evidence of multinucleate giant cells (hema-
toxylin and eosin, original magnification × 20)

have been considered.23,24 In this context, since many
lesions of pediatric patients are asymptomatic and discov-
ered incidentally, other lesions may grow rapidly and be
very destructive,19 as observed in the current study. Thus,
pediatric dentists and orthodontists should also be aware
of the possibility of the occurrence of a CGCG of the jaws
in adolescents. In particular, CGCGs close to teeth with
necrotic pulpsmay bemisdiagnosed as lesions of endodon-
tic origin.21

As documented by Chrcanovic et al25, nearly 60% of
CGCG of the jaws affect young women. The mean age
of affected women and men is quite similar (25.8 vs
22.3 years).25 A female predilection has also been detected
in series comprising pediatric patients in the US,19,26 in
which girls represented 73.9% of the whole sample.26 By
contrast, a Brazilian study did not find a significant pre-
dominance of either sex.14 Notably, Kaban et al27 reported
26 individuals with aggressive CGCG with a mean age of
18.5 years, most of whom were women. The authors also
identified 10 patients who were 12 years old or younger.27
Conversely, another series in which only pediatric patients
were included reported a mean age of individuals with
aggressive CGCG of 6.3 years, whereas those with nonag-
gressive disease were 9.3 years old.3 Likewise, Nogueira
et al14 reported a mean age of 15.8 and 15.2 years for
individuals with aggressive and nonaggressive lesions,
respectively. The present case of a 15-year-old girl with
aggressive CGCG of themaxilla agrees with these findings,
in particular regarding data of the latest study.14 In fact,
no differences regarding mean age seem to exist between
individuals of both sexes or between individuals with
aggressive and nonaggressive lesions. Similar information
about the sex and age of affected individuals has been
reported in the orthopedic literature as well. However, for
certain anatomic sites, such as the knee, sexual dimor-
phism has not been observed.28
CGCG occurs twice as often in the mandible than in

the maxilla.25 In a series from Germany, the authors
demonstrated that the cases of CGCG located in the lower
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F IGURE 6 Clinical and tomographic findings at 36 months of follow-up. (A) Clinically, regression of swelling is observed. Cone beam
computed tomography scans revealing prominent local osteogenesis indicative of bone repair in (B) three-dimensional reconstruction in axial,
(C) coronal, and (D) sagittal views

F IGURE 7 Radiographic findings at 48 months of follow-up. (A-C) Periapical radiographs of the maxillary anterior teeth showing total
bone repair of the region previously affected by a central giant cell granuloma

jaw were equally distributed in the anterior mandible
and in the posterior mandible, including the ramus. For
the cases affecting the maxilla, the posterior region was
the most affected.29 In contrast, Whitaker and Waldron4
demonstrated a predilection of CGCG for the anterior
mandible, with lesions frequently crossing the midline.
Although approximately 80% of the cases are asymp-
tomatic, pain or paresthesia may be present.4,25 The chief
complaint of the patient reported herein was discomfort in
the anterior maxilla, although swelling occurred rapidly.
Thus, proper attention must be paid to the evaluation of
radiolucent periapical lesions in order to avoid possible
errors in the diagnosis of apical periodontitis associated

with certain nonendodontic radiolucent lesions.30 In
the form of a small unilocular lesion, CGCG may be
misdiagnosed as a granuloma or periapical cyst. CGCGs
with a multilocular pattern are radiographically similar
to other lesions of neoplastic, dysplastic, or metabolic
origin.30 Moreover, one study found that 34% of lesions
perforated the cortical plate.4 Tooth displacement and
tooth impaction are uncommon,25 but tooth root resorp-
tion as a result of the lesion’s aggressive behavior may
occur, as very well documented by Chuong et al.3
The classical histopathological appearance of CGCG

reveals a high number of osteoclast-like multinucleated
giant cells. In addition to the multinucleated giant cells,
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there are two mononuclear cell types in CGCG. The
first one has a round morphology and resembles mono-
cytes, while the second cell type is the spindle-shaped,
fibroblast-like stromal cell.1,31,32 Importantly, studies have
unveiled that the pathogenesis of a subgroup of CGCG
seems to be closely related to the pathogenesis of non-
ossifying fibroma of long bones, as both lesions share
MAPK pathway-activating mutations.33
Immunohistochemistry using calcitonin and glucocor-

ticoid receptors as a tool for choosing the optimal treat-
ment in cases of CGCG has been widely reported in the
literature.9–11 Nogueira et al10 suggested that CGCG with
a good response to glucocorticoids may have a median H-
score of 142 for glucocorticoids in the mononuclear com-
ponent and of 48 in the multinucleated giant cells. The
latter is predictive of a good response to treatment with
corticosteroids. For calcitonin receptors, the cited authors,
however, demonstrated that the H-score of lesions with a
good response to corticosteroids was 40 in mononuclear
cells and 81 inmultinucleated giant cells.10 We investigated
here the expression of glucocorticoid and calcitonin recep-
tors before treatment andused a reliable score to determine
the optimal approach.10 Based on this analysis, we indi-
cated therapy with an intranasal calcitonin spray and sys-
temic and local corticosteroids.14,17 Accordingly, we believe
that the investigation of these receptors prior to the therapy
may reduce the number of cases that are unresponsive to
this medical approach.
Pharmacological agents have been a promising alterna-

tive therapeutic strategy replacing surgical treatment, in
particular when CGCG affects the maxilla.10,16 Adherents
to these alternative treatment regimens claim that pharma-
cological agents have the potential to decrease recurrence
rates and, at the same time, minimize surgical morbidity
or even preclude the need of surgical intervention.12,16,17,34
Therefore, we are in linewith the concept of Schreuder and
colleagues,5 who stated that, particularly in the case of a
growing young individual, the short-term risks of pharma-
cological treatment may surpass the long-term sequels of
surgical intervention.
Although widely deployed in the treatment of CGCG

of the jaws, the clinical use of calcitonin and glucocorti-
coids is supported by a weak body of evidence.15,35 This
is certainly due to the fact that CGCGs of the jaws are
uncommon and often documented as single reports or
small case series. Therefore, clinical trials are unavailable.
However, a recent study compared the long-term results of
a cohort of 33 individuals with CGCG of the jaws treated
with surgical or nonsurgical interventions.5 The authors
suggested a decision-making model based on an individ-
ualized approach guided by the biological behavior, size,
and radiological response of the lesions during treatment.
Surgical treatment is recommended for small indolent and

well-delineated lesions with no risk for vital structures,
while subcutaneous injections of calcitonin 100 IU are
recommended for larger, ill-defined, and nonaggressive
lesions endangering vital structures aswell as small aggres-
sive lesions of slow progression. When the lesion shows
progression during treatment, a combination of calcitonin
and pegylated-interferon for 0.5-1 year is suggested.5 More-
over, a follow-up of at least 5 years is recommended.5 Of
note, few studies have reported long-term follow-up of
cases of CGCG affecting the jaws that have been treated
with systemic corticosteroids.15 The present patient was
successfully treated with systemic prednisone and intrale-
sional triamcinolone hexacetonide associated with a nasal
spray of calcitonin.
In addition, in the present case, complementary surgi-

cal curettage was performed after pharmacological treat-
ment, as recommended elsewhere.14,36,37 The analysis of
the specimens revealed fibrous connective tissue without
evidence ofmultinucleated giant cells. Although posttreat-
ment biopsy has been documented in the literature, there
is no consensus on this approach. As it can be verified
microscopically, the management of the present case com-
plies with the principle of Nogueira et al,14 who stated
that a longer interval should be adopted between the end
of the infiltration protocol and the final plasty (when
necessary), which allows greater ossification of the tis-
sues. For instance, O’Regan et al36 illustrated a case of
CGCG treated with calcitonin, in which 6 months after
a second biopsy specimen, the complete absence of giant
cells and a uniform fibrous lesion of fibrous tissue was
observed. Likewise, the posttreatment specimens obtained
at 10 and 21 months by Pogrel et al37 revealed uniform cel-
lular fibrous tissue and were very similar to the current
case, with bone formation being noted. Otherwise, this
approach is of concern to other authors, as it may repre-
sent a risk of osteonecrosis.16 Nonetheless, neither adverse
effects of the drugs were observed, nor did we observe
any clinical evidence of recurrence during the 11-year
follow-up.

4 CONCLUSION

In summary, the diagnosis of intraosseous lesions located
close to the tooth roots may be a major challenge for
providers during clinical and image evaluation. In particu-
lar for CGCG of the jaws, the management can be an ardu-
ous task. Herein, a conservative approachwas adopted due
to the mutilation and defects that would take place after
surgery of an aggressive lesion that affected the maxilla of
an adolescent. The investigation of the expression of calci-
tonin and glucocorticoid receptors for treatment planning
is very helpful. The use of corticosteroids, both locally and
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systemically, in combination with a nasal spray of calci-
tonin is a promising treatment.
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