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Abstract Central giant cell reparative granuloma
(CGCRQG) of the jaw is a neoformation localized in the
mandible or in the maxillary bone and characterized by
fibrous tissue, osteoclast-like giant cells and reactive bone
formation. The CGCRG is a less frequent benign tumor but
sometimes it is characterized by an aggressive behavior with
a very rapid growth. It affects the young adults mainly and
the children occasionally. Nowadays no medication therapy
is approved for CGCRG in pediatric cases. We present a
case of an aggressive form of a mandibular CGCRG in a
5-year child with Arnold-Chiari syndrome. This case is
unique for the use of bisphosphonates (BPs) as neoadjuvant
therapy in pediatrics. The therapy were administrated with
the purpose of arresting the rapid growth of the tumor in
order to avoid a demolitive surgery to the young patient.
The child was without symptoms and presented an unusual
swelling in the left mandible developed in a few weeks. The
lesion was diagnosed by a CT scan and it was confirmed by
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a biopsy performed for histopathological assessment a few
days later. The drug therapy consisted of seven cycles iv of
Zoledronate associated to Calcium Gluconate. The child was
closely observed through clinical and serological evaluations
during the following months. About five months after the
last cycle of BPs the child underwent CT scan and a con-
servative surgical treatment, consisted in a deep curettage,
was programmed. Seven months after surgery the aesthetic
profile of the patient improved and CT scan reported a sig-
nificant calcic neoapposition in the area of the previous bone
lesion. After more than one year from surgery, no relapse
was observed. This case report demonstrates that BPs can
be used safely in pediatric patients with CGCRG. Especially
BPs could have a role as neoadjuvant therapy: If adminis-
trated before surgical treatment BPs avoid the necessity of
resective surgery and reduce the risk of recurrence in pedi-
atric CGCRG after conservative curettage.

Keywords Central giant cell reparative granuloma -
Bisphosphonates - Denosumab - Calcitonin - Neoadjuvant

Introduction

The term “Giant Cell Reparative Granuloma” was intro-
duced in 1953 by Henry L. Jaffe (1896-1979) [1]. The
author recommended to not use the term “tumor” as it was
considered just a reactive lesion rather than a neoformation.
However, nowadays, it’s known that CGCRG can assume an
unpredictable aggressive behavior, so it is better classified
as a benign neoplasm [2].

Histologically Central giant cell reparative granuloma
(CGCRG) is a bone lesion characterized by fibrous tis-
sue with hemosiderin deposits and hemorrhage areas and
osteoclast-like giant cells. It places more frequently in the
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mandible and rarely in the maxilla, and accounts approxi-
mately for 7% of all benign tumors of the jaws. Patients
are usually younger than 30 years old, and more frequent
are female [3].

Although it is a benign tumor, sometimes, CGCRG
behaves in an aggressive way until it makes necessary a
resective surgical treatment, often heavily demolitive.

With the aim to avoid a highly disfiguring demolitive
surgery, several drugs therapy were proposed for the treat-
ment of aggressive CGCRG. One of them is Calcitonin,
proposed in the 90’s [4]. Initially, it was used the protocol
of 0.5 mg (100 IU) daily of Calcitonin subcutaneous [4],
afterwards Salmon Calcitonin nasal spray (200 IU) daily
was proposed [5]. However, nowadays, neither the Calci-
tonin s.c. nor the nasal spray one have been approved for
the treatment of CGCRG.

The alpha-INF iv was also performed for the treatment
of aggressive CGCRG but, since significant side effects, as
drug-induced lupus erythematosus and pancreatitis, even
this treatment protocol wasn’t approved [6].

The one and only medical treatments approved for
CGCRG are Bisphosphonates (Zoledronate) and Deno-
sumab [7-12], even if they have been approved for the
treatment of the aggressive form of CGCRG in adult
patients only and no medication protocols has ever been
approved for the treatment of CGCRG in children.

There is only one work in literature, published in 2015
by Chien et al. [13], in which the authors presented four
cases of CGCRG in children, age range 0.3—15 years old,
treated with off-label Zoledronate (ZA). The authors
reported that treatment with ZA is a reasonable option in
children with CGCRG refractory to conservative surgical
treatment.

Recently, intralesional Triamcinolone Hexacetonide has
been used for the treatment of aggressive CGCRG in adults,
apparently with promising results [14—17].

Finally, even neoadjuvant immunotherapy has been pro-
posed to minimize surgical resection in pediatric CGCRG
[18].

We present a unique case in which BPs (ZA) are used as
neoadjuvant treatment in a young boy of 5 years-old with an
aggressive form of CGCRG. In this case, drug-therapy was
considered because of the very rapid expansion of the bone
neoformation. The purpose of the administration of BPs was
to arrest the progression of the tumor, avoiding a resective
surgery to the young patient.

The decision to use BPs iv instead of the available oral
formulations depended both on the greater efficacy of the
iv administration (higher bioavailability) and on the easier
handling of this method of administration in young patient
(i.e. risk of esophagitis).

In our opinion this case is unique as, currently, there
are no works published in which the BPs are used as
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neoadjuvant therapy for the treatment of aggressive CGCRG
in pediatric patient.

Case Report
Patient Concerns

A.M. is a 5 year-old boy (Fig. 1) with a left mandibular
Giant Cell Granuloma associated to Arnold-Chiari syn-
drome. In October 2020, his mother noted the presence of a
not painful swelling which deformed the lower third of the
left face of the child. He was not assumed any medication
or underwent any therapy in the past. His family history was
also negative for any kind of similar lesions, as for genetic
anomalies. The lesion reached a volume clinically evident
just in a few weeks and showed a very short expansion time.
Child’s mother was very worried, so she suddenly brought
her young son to the First Aid of the “University Hospital
G. Martino” of Messina (Sicily, Italy).

Diagnostic Aids

A Cranial CT scan was suddenly performed (Fig. 2). The
radiological exam reported the presence of an osteolytic neo-
formation, with dimensions of 32 X 30x39 mm. The lesion
blowed the bone and eroded the cortical of the mandible in
several points (on the lower, inferior and posterior side),
deforming the contour of the angle and of the ascendent
branch of the left mandible. The lesion presented fine tra-
beculae arranged to form incomplete chambers and showed
radiological features of biological aggressiveness. The neo-
formation involved the inferior alveolar canal and the germ
of the inferior molar teeth, either were not evident in the
scan.

As soon as possible, patient underwent osteomucosal
incisional biopsy for histopathological assessment. The
microscopic exam was diagnostic for Central Giant Cell
Granuloma of the mandible.

0
e

Fig. 1 Patient with swelling on the left side of the inferior third of
the face before treatment
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Fig. 2 First CT scan during the
diagnostic phase

Treatment

In consideration to the rapid growth and the short expan-
sion time of the lesion but, above all, in consideration to
the young age of the patient, our primary aim was to avoid
a resective surgery of the mandible, so we proposed to the
mother an alternative to the surgical treatment, consisted in
BPs therapy. The mother was informed about the off-label
indication of BPs in pediatric CGCRG, but she accepted the
treatment proposed.

The drug therapy consisted of cycles of Zoledronic
Acid iv (2 mg/50 ml NaCl solution 0.9% in 1 h of infusion)
and Calcium Gluconate (15 mg/500 ml Normosol, 4 h of
infusion).

Each administration of neoadjuvant protocol was pre-
ceded by the following blood chemistry assessments:

Cell blood count (CBC);
Glycemic value;
Creatinine;

Urea nitrogen;

Total protein;

Albumin;

Uric acid;

Transaminases ALT, AST and gamma-GT;

Alkaline phosphatase;

Lactate DeHydrogenase (LDH);

Amylase, lipase;

Triglyceride and cholesterol levels (LDL, HDL, Total);
Calcium, phosphorus, magnesium, potassium, sodium,
chlorine;

Parathormone (PTH), vitamin D3;

e Urinalysis.

These investigations needed us to have an overall broad-
spectrum overview of the clinical conditions of the young
patient, however no evidences about their actual usefulness
for preventing complications are known.

Before BPs administration, the child received 300 mg of
paracetamol per os.

No adverse reactions were occurred during the drugs
administration, except a mild diarrhea.

If fever was occurred, it was also suggested oral paraceta-
mol 500 mg every 6 h.
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Patient continued home therapy with 500 mg of oral
Calcium Sandoz tablets two times a day, and oral 25.000
U1/2,5 ml vitamin D3 (Dibase) every 4 weeks.

The Zoledronic Acid infusion cycles were carried out
with timed intervals of 28 days and were repeated for seven
times.

In September 2021, the patient was reevaluated and
underwent a cranial CT scan (Fig. 3). The radiological exam
documented the unchanged dimensions (33 X 43x38 mm) of
the osteolytic lesion of the angle and the ascending branch
of the left mandible. However, compared to the previous
CT, a marked calcic neoapposition was evident both in the
margins of the lesion and in the intralesional area, with slight
thickening of trabecular bone. Hence, BPs therapy was able
to arrest the progression of the tumor. However, the volume
of primary lesion was unchanged, and clinical examination
relieved the persistence of the swelling of the inferior left
third of the child’s face.

Once growth of the tumor was stopped we can procede
with the surgical treatment, which consisted in a deep curet-
tage of the lesion. In our opinion surgery should complete
the effects of the drug therapy sterilizing the growth center
of the tumor and totally avoiding the risk of recurrence.
Obviously, thanks to the metabolic effects of BPs therapy,
the surgical treatment could be limited to a deep curettage
instead of a resective surgery.

Fig. 3 CT scan after BPs
therapy
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The hospitalization of the child lasted 10 days overall,
and it was without complications. Patient underwent antibi-
otic and corticosteroid iv therapy until the resignation. Only
minimal edema of the intervention site was observed and it
was considered normal.

The tissue removed during surgery was sent to the Insti-
tute of Pathological Anatomy for the final histopathologi-
cal diagnosis. The microscopic examination confirmed the
presence of < < fibrovascular tissue with chronic granulating
inflammation without neoplastic features > >.

Outcomes

The patient was discharged 10 days after surgery. He was in
good general conditions and the oral surgical wound was on
the mend. However, initially, the swelling of the face conse-
quent to surgery forbade us to assess the real improvement
of the facial aesthetic profile.

Follow Up

Seven months after surgery, the patient was reviewed for
control. Clinically he appears in excellent conditions, the
swelling was reduced and the profile of the face was quite
harmonious.
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Patient underwent CT scan. The radiologist
reported: < < It is evident the disappearance of the gase-
ous and of the fluid components presented in the preop-
erative CT, in addition a centripetal deposition of miner-
alized bone tissue is documented in the angle of the left
mandible > > (Fig. 4).

The last check dates back to November 2022 (Fig. 5),
more than 1 year after surgical treatment. The young patient
appeared in excellent clinical condition, no swelling of the
previous area was presented, no sign of recurrence was evi-
dent and the aesthetic profile of the child was quite perfect.

Discussion and Conclusion

CGCRG is a less frequent neoformation that rarely hits
the children. It is a benign lesion but sometimes it behaves
as an aggressive tumor. In these cases the therapeutical
approach represents a true challenge for the maxillofacial
surgeon, because of the high risk of recurrence after surgical

Fig. 4 CT scan 5 months after
surgery

Fig. 5 Last check in November 2022
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curettage, and often there are no other strategies but resec-
tive surgery.

Currently, in literature, there are no works about the treat-
ment of pediatric CGCRG with BPs, probably because of the
rarity of the pathology.

Our case report shows that BPs therapy is safety and
useful as neoadjuvant therapy in the aggressive forms of
pediatric CGCRG preceding the conservative surgery. The
treatment has been well tolerated by the child which was
fully cooperative until the last day, it can reduce the risk
of recurrence after non-invasive surgery and it can avoid
the need of a demolitive and disfiguring resective treatment.

The limitation of the work presented is the short follow
up period, that is of 13 months only but, obviously, the child
will be followed until the end of his craniofacial growth.
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