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Abstract

Central giant cell granuloma (CGCG) is a benign intraosseous lesion of the head and neck with potential for aggressive
and locally destructive behaviour. Lesions of the maxilla tend to expand more than those of the mandible due to the thinner
cortices and spongy tissue of this location. Surgical removal is the most common treatment; however, it may be disfiguring
in aggressive cases, especially for lesions located in the maxilla. Alternative treatments, such as intralesional corticosteroid
injections, have been performed with satisfactory results. We report a case of a 12-year-old female patient with a CGCG
of the left maxilla that was treated with 40 doses of intralesional triamcinolone acetonide infiltrations combined with alen-
dronate sodium and calcium carbonate. Clinical and imaging follow-up over 12 years demonstrates improvement in the

patient’s condition.
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Introduction

Central giant cell granuloma (CGCG) is a rare, benign, intra-
osseous lesion of the head and neck region that has potential
for aggressive and locally destructive behaviour [1, 2]. It
typically presents as a painless, slow-growing lesion that
may expand into surrounding tissues [3]. Due to the thinner
cortical bone and spongy tissue of the maxilla, CGCGs in
this location tend to expand more than lesions of the man-
dible [4]. Although the aetiology is known to be related to
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genetics and post-traumatic reparative processes, it is not
clearly defined [2].

Radiographically, CGCGs appear as unilocular or mul-
tilocular radiolucent defects with well-defined margins and
varying degrees of cortical expansion [1]. If small, they may
resemble periapical granulomas or cysts. If large and multi-
locular, ameloblastoma and other multilocular entities share
overlapping features. In addition, root resorption may also
be observed [5].

Department of Oral Pathology, School of Dentistry, Federal
University of Ceara, Rua Monsenhor Furtado, Fortaleza,
Ceara 60430-355, Brazil

Department of Oral Pathology, School of Dentistry, Federal
University of Para, Avenida Augusto Correa, 01, Belem,
Para 66075-110, Brazil

Department of Oral and Maxillofacial Surgery, School
of Dentistry, Federal University of Para, Avenida
Augusto Correa, Avenida Augusto Correa, 01, Belem,
Para 66075-110, Brazil

Belem, Brazil

Cell Culture Laboratory, Department of Oral Pathology,
School of Dentistry, Federal University of Para - UFPA

- Institute of Health Sciences, Avenida Augusto Correa, 01,
Belem, Para 66075-110, Brazil

@ Springer


http://orcid.org/0000-0002-6914-6441
http://crossmark.crossref.org/dialog/?doi=10.1007/s12105-019-01053-x&domain=pdf

498

Head and Neck Pathology (2020) 14:497-502

Surgical removal is the most common treatment and
can range from simple curettage to en bloc resection [3]. In
aggressive cases, characterised by rapid progression and local
invasion, surgical treatment may be disfiguring, especially
for lesions located in the maxilla. Alternative treatment with
intralesional corticosteroid injections has been performed
with satisfactory results. These are used as definitive or pre-
surgical treatments, aimed at reducing morbidity [6-8].

The present study reports a case of a young female patient
with a CGCG of the left maxilla who was treated with intral-
esional infiltrations of triamcinolone combined with alen-
dronate sodium and calcium carbonate and followed for a
period of 12 years.

Clinical, Radiographic, and Histologic
Findings

A 12-year-old female patient was referred for evaluation
for a facial asymmetry and palatine and vestibular swelling.
Intraoral examination revealed the swelling had a soft con-
sistency and was covered by healthy-appearing gingiva and
mucosa (Figs. 1, 2). A diagnosis of CGCG was considered.
The patient was sent for additional tests to rule out other
pathologies that present with similar features.

Radiographic and cone-bean computed tomography
(CBCT) examinations revealed a unilocular radiolucent
lesion of the left maxilla. The borders were well-defined
and teeth 12 and 13 were involved (Figs. 3, 4).

Fig. 1 Extraoral photograph at the beginning of treatment
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Fig. 2 Intraoral photograph at the beginning of treatment

Histopathologic examination revealed multinucle-
ated giant cells surrounded by abundant connective tissue
(Fig. 5a, b). Hemosiderin pigment and areas of haemorrhage
were observed (Fig. 5b).

As CGCGs have a similar microscopic presentation to
Brown tumours associated with hyperparathyroidism, the
patient underwent tests to determine her serum ionised
calcium (normal range 1.12-1.32 mEq/L), alkaline phos-
phatase (normal range 5.8—11.6 ug/L) and parathyroid hor-
mone (normal range 12-72 pg/mL) levels and was found
to have values of 1.39 mEq/L, 407.5 ug/L and 59.7 pg/mL,
respectively. The change in alkaline phosphatase concentra-
tion indicated an increase in osteoblastic activity promoted
by the lesion. Thus, these findings excluded a diagnosis of
hyperparathyroidism.

Scintigraphy was requested to rule out the hypothesis of
a giant cell tumour which affect the long bones of the body,
including the femur and tibia. The examination revealed only
the bone lesion only in the left maxillary region. It displayed
osteoblastic characteristics interspersed with osteolytic areas
and/or necrosis. There was no scintigraphic evidence of bone

Fig.3 Pre-treatment panoramic radiograph
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Fig.4 Pre-treatment axial image from the computed tomography scan

lesions in other regions of the skeleton, ruling out a giant cell
tumour.

Diagnosis

The clinical, radiographic, and histologic features together
supported the diagnosis of central giant cell granuloma.

Treatment

The initial treatment considered was complete enucleation
of the lesion. This would likely require the removal of all
involved teeth. As an alternative, corticosteroid infiltration
injections were chosen for the patient.

The infiltrations began on March 8, 2006 at the site of the
vestibular mucosa. Each infiltration consisted of 2 mL of
triamcinolone actinide (20 mg/mL) combined with 3.6 mL
of 2% mepivacaine with epinephrine at a ratio of 1:200,000.
The total dose of triamcinolone acetonide was 40 mg for
each infiltration. After 14 sessions, there was an improve-
ment in the patient’s condition as indicated by a firmer con-
sistency of the vestibular region on palpation. With this suc-
cess, infiltration via a palatal approach was then performed.
After five more sessions, there was resistance to penetra-
tion of the needle in the vestibular region and infiltration
was only possible in by palatal approach. At this point, the
patient began taking antiresorptive medication (70 mg of
alendronate sodium) and calcium carbonate once a week.
This medication was continued for three and a half years.
No episodes of infection occurred during or after treatment.

After 2 years, infiltration with 3% mepivacaine commenced
because the patient reported tachycardia attributed to the

Fig.5 a, b Incisional biopsy shows characteristic histopathologic fea-
tures of central giant cell granuloma. Multinucleated giant cells are
separated by interstitial fibrous connective tissue bands. Hemosiderin
pigment (arrows) and areas of haemorrhage (asterisks) were present
(stained with H&E). Scale bars: a, 200 um and b, 20 pm

epinephrine. The dosage was 2 mL of triamcinolone acetonide
(20 mg/mL) with 3.6 mL of 3% mepivacaine.

The treatment was carried out from 2006 to 2012 with a
total of 40 doses of corticosteroid. Radiographically, there was
a reduction in size of the lesion as well as a change from an
osteolytic calcification pattern to normal radiopacity. Some
areas showed bony sclerosis. The patient is currently under-
going clinical and imaging follow-up and shows continued
improvement. No functional or aesthetic impairment was expe-
rienced (Figs. 6, 7, 8, 9).

Discussion
Although benign, CGCG can be aggressive and locally
destructive. When located in the maxilla, it can expand into

surrounding tissues, as was observed in the present case
[1-3]. To provide a better prognosis and avoid surgery, a
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Fig. 7 Intraoral photograph at follow-up

Fig. 8 Panoramic radiograph at follow-up
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Fig.9 Axial image from the computed tomography scan at 12 year
follow-up

therapeutic alternative based on intralesional corticosteroids,
as previously reported in the literature, was the treatment of
choice for this patient.

In a case sharing a maxillary location in a female patient
of a similar age, Wendt et al. treated with intralesional injec-
tions of triamcinolone acetonide for a period of 11 weeks
[9]. After 6 years of follow-up, the clinical and radiographic
findings demonstrated success of this treatment for their
patient.

Osterne et al. performed a meta-analysis with studies
that treated CGCG with intralesional infiltrations of corti-
costeroids [6]. Based on favourable results for 41 evaluated
patients, these authors suggested that this treatment should
be considered a first choice for CGCG. Other authors report
similar findings of complete remission without evidence
of recurrence for CGCGs treated with intralesional infil-
tration of triamcinolone [7, 10]. Based on these collective
outcomes, it may be concluded that the administration of
intralesional corticosteroid injections are an effective alter-
native treatment for CGCG, especially in children.

Intralesional corticosteroid infiltration may be used alone
or in combination with other treatments such as bisphos-
phonates, calcitonin, denosumab, or surgery [11, 12]. An
immunohistochemical study provided persuasive evidence
that CGCG of the jawbones is positive for glucocorticoid
and/or calcitonin receptors [13]. This finding supports the
therapeutic use of intralesional steroids and calcitonin in
aggressive cases. Naidu et al. successfully treated a CGCG
patient with intralesional injections of triamcinolone and
denosumab [12]. Bisphosphonates and denosumab have
similar antiresorptive effects. Bisphosphonates, such as alen-
dronate, are known to prevent or restore bone loss caused
by glucocorticoids by inhibiting osteoclast-mediated bone
resorption [14-16].
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Our research group performed a combined treatment with
triamcinolone acetonide and alendronate sodium for another
CGCQG patient with similarly a favourable outcome [17].
After 2 years of treatment, the bony architecture was near
normal and only minimal radiolucency was present around
the root apices of the involved teeth. Both the cortical and
the drilling areas were treated. The patient has been followed
up for 11 years without relapses or sequelae.

The advantages of choosing intralesional corticosteroids
instead of surgical removal include a lower cost, avoidance
of compromising vital structures, and the possibility to com-
bine this treatment with surgery, if necessary, after regres-
sion of the lesion [18]. Nevertheless, the use of intralesional
corticosteroids in combination with bisphosphonates also
carries risks. The most notable of these is the development
of medication-related osteonecrosis of the jaw after dentoal-
veolar surgery [19].

Sarinho and Melo highlighted that children or adolescents
who require corticosteroid therapy should also be provided
care and guidance related to bone health and calcium intake
[20]. The combination of alendronate and calcium is used
to treat osteoporosis induced by corticosteroids [16]. Rudge
et al. concluded that once-weekly oral alendronate is well
tolerated, effective at suppressing bone resorption, and may
improve volumetric bone density in children with chronic
illness taking glucocorticoids [21]. Importantly, it does not
affect bone growth [21]. The effects of bisphosphonates on
bone remodelling, however, may interfere with dental exfo-
liation and eruption processes and cause eruption delay [22].

In the present case, the corticosteroid treatment was pro-
vided in association with alendronate sodium and calcium
carbonate to promote bone formation and achieve a better
prognosis. There was no alteration in the bone growth pro-
cess or of dental eruption.

Maintenance dosages are not needed at this point for
lesional control. Reports of CGCG treatments with corti-
costeroid infiltration in the literature are of shorter duration
and generally long-term control is achieved [23].

To date, there is no delineation of the lesion identified to
fully verify complete resolution of this case. A surgical pro-
cedure, if made, would be restricted to osteoplasty in the pal-
atal process of the maxilla. An incisional biopsy to verify the
presence of characteristic giant cells was considered; how-
ever, this procedure is being postponed because of the risk
of osteonecrosis [19]. While osteonecrosis is more common
in the mandible, the time of use (3%2 years) and concomitant
use of corticosteroids raise the risk for our patient. Currently,
she does not show interest in performing this procedure and
instead prefers periodic monitoring with CT scans.

This case highlights the possibility of not submitting a
young patient, in this case 12 years old, to an extensive sur-
gery that would involve the entire left hemi-maxilla region.
Although there is still a palatal mass, the vestibular and

extraoral view of the patient no longer shows increased vol-
ume. Bone formation by intralesional corticosteroid appli-
cations is an important outcome of the treatment to date, as
the entire extension of the lesion was initially reabsorbed.
Considering the aforementioned factors, the conservative
treatment used in this case was sufficient to achieve signifi-
cant bone formation while avoiding compromise to maxil-
lofacial function and aesthetics.
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