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Abstract

Central giant cell reparative granuloma (CGCRG)
defined by The World Health
Organization as a localized benign, however

has been

sometimes aggressive, osteolytic proliferation,
consisting of fibrous tissue along with hemorrhage
and hemosiderin deposits, with the presence of
osteoclast-like giant cells and reactive bone
formation. They are mostly localized in the maxilla
and mandible, however lesions sourced from the
orbit, paranasal sinuses, skull base, skull bones
such as the temporal, sphenoid, ethmoid bones, and
the small bones of the hands and feet, have also
been published. CGCRG often presents itself as a
painless swelling of the face or mouth and it is
divided into 2 groups according to its clinical
findings, as aggressive and nonaggressive type.
Nonaggressive lesions are slow-growing, mostly
asymptomatic  lesions  which  don't cause
perforation of the cortical bone and root resorption.
Aggressive lesions however are fast-growing;
larger than 5 cm in size; cause pain and
paraesthesia, root resorption and cortical
perforation; and commonly show recurrence after
surgery. The differential diagnosis for CGCRG
includes other giant cell lesions such as the true
giant cell tumor of the bone, aneurysmal bone
cysts, and chondroblastoma. The traditional
treatment for CGCRG is surgical abortion and this
treatment is sufficient in 80% of the cases.
Alternative methods to surgery are; intralesional
corticosteroid calcitonin

therapy, treatment,

interferon alpha-2a, and imatinib treatment.
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1. Introduction

Central giant cell reparative
granuloma (CGCRG) has been defined by
The World Health Organization as a
localized benign, however sometimes
aggressive,  osteolytic  proliferation,
consisting of fibrous tissue along with
hemorrhage and hemosiderin deposits,
with the presence of osteoclast-like giant
cells and reactive bone formation (Orhan
et al., 2010). The term central giant cell
reparative granuloma was used in 1953
for the first time by Jaffe to identify a
reactive lesion caused by intraosseous

hemorrhage (Jaffe, 1953).

There is no consensus on whether
CGCRG is a true neoplasm or a reactive
lesion (Orhan et al., 2010). According to
one view, it is accepted as a local
reparative process occurring as a response
to haemorrhage or inflammatory
conditions caused by trauma (Alton et al.,
2009), however there is no history of
trauma in most patients (Orhan 2010).

Another view is that CGCRG is a true
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neoplasm, an equivalent of the giant cell
tumor (GCT) seen in long bones

(Triantafillidou et al., 2011).

They are mostly localized in the
maxilla and mandible (Ustiindag et al.,
2002), however lesions sourced from the
orbit, paranasal sinuses, skull base, skull
bones such as the temporal, sphenoid,
ethmoid bones, and the small bones of the
hands and feet have also been published
(Auclair et al., 1988). CGCG constitutes
7% of all benign masses in the jaw
(O’Connell et al. 2013). Cases occur most
frequently in the mandible, followed by
the maxilla. 75% of the lesions occurring
in the maxilla are located in the anterior,
whereas the lesions occurring in the
mandible are seen equally in the anterior
and posterior (de Lange et al., 2005;

Orhan et al., 2010).

CGCRG is more common in
women, however when only the lesions in
the mandible are taken into account, they
have been reported equally in men and

women. CGCRG may occur at any age,
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yet 42% to 72% of the cases are seen
before the age of 30 (Bataineh et al.,
2002; de Lange et al., 2005; Orhan et al.,
2010) and much less often after the age of
50 (Eisenbud 1998). The peak age range
of incidence is 10-14 in men, and 15-19

in women (de Lange et al., 2004).

Isolated CGCRG is mostly unifocal
(Ardekian et al., 1999). Multifocal lesions
however are seen in patients with genetic
diseases such as cherubism, Noonan
syndrome (Edward et al., 2005), and
neurofibromatosis type-1(NF-1)
(Ruggieri et al., 1999) and systemic
diseases such as fibro-osseous lesions,
odontogenic fibroma (Ficarra et al.,1993),
the brown tumor of hyperparathyroidism

(Cohen  1998), fibrous dysplasia,

ossifying fibroma (Penfold et al., 1993).

Only a few cases with isolated
multiple CGCRG of the jaw have been
reported in literature. Hjorting-Hansen
and Worsoe-Petersonz reported multiple
isolated giant cell lesions in long bones

and the jaw (Hjorting-Hansen and
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Worsoe-Petersen, 1967). Davis and
Tideman published a case in which
CGCRG was located in both the maxilla
and mandible at the same time (Davis and
Tideman, 1977). The lesion in the maxilla
was detected 4 months after the one in the
mandible. Cassatly et al. presented a case
in which CGCRG was located in the
mandible (Cassatly et al., 1988), whereas
Smith et al. presented one with CGCRG
located in both of the maxillary sinuses
(Smith et al., 1990). Orhan et al.
published a case which had no systemic
and genetic diseases in the past, however,
the patient had bilateral lesions in the

mandible (Orhan et al., 2010).

The etiology of CGCRG is not fully
known. Some genetically originated
syndromes such as NF-1, cherubism, and
Noonan were seen in the jaw with giant
cell granuloma-like lesions
(Triantafilidou et al., 2011). Some studies
also identified chromosomal

translocations in giant cell granuloma-like

giant cell tumor (GCT) lesions of the long
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bones. All of these findings suggest that
the etiology of CGCRG is also
genetically  originated and  that
chromosomal abnormalities may be
effective in its formation, yet this is
controversial (Triantafilidou et al., 2011,
O'Connell et al., 2013). Lange et al.
suggested that the gene mutation
responsible for causing CGCRG is either
on or adjacent to the SH3BP2 gene
region, which has an effect on
osteoclastic activity (de Lange et al.,2007;
Hyckel et al., 2005), however no SH3BP2
mutation was detected in children with
isolated CGCRG (ldowu et al., 2008).
Gomes et al. reported that there were
H3F3A p.Gly34 Trp or p.Gly34 Leu
mutations in sporadic cases (Gomes et al.,

2014).

2. Histological Appearance

Histologically, CGCRG consists of
highly cellular, plump, spindle-shaped
cells with high mitotic rates, and fibrous

stroma. Multinucleated giant cells line the
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stroma lengthwise and mostly aggregate
in hemorrhage fields (Ficarra et al.,
1993). These giant cells were found to
originate from osteoclasts (Vered et al.,
2006). Even though multinucleated giant
cells may seem dominant, the
proliferative cells of CGCRG were found
to be fibroblasts, myofibroblasts, and
inflammatory mononuclear cells (Schiitz
et al., 2010). Dystrophic calcifications
and  metaplastic  ossifications  are
commonly seen and they are mostly at the
periphery of the lesion (de Lange et al.,
2004). The histological appearance of
CGCRG is identical to the Brown tumors
of hyperparathyroidism, cherubism, and
aneurysmal bone cyst (Triantafilidou et

al., 2011).

3. Radiological Appearance

The radiological appearances of
CGCRG cases differ from small uniocular
lesions to large multiocular lesions with
ill-defined margins, which extend to the

teeth and dental roots, causing cortical
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expansion and perforation (de Lange et

al., 2007).

In De Lange's series, it was found
that 15.7% of the cases had a multiocular
appearance, whereas 84.3% had a
uniocular appearance (de Lange el al.,
2005); however, in Whitake and
Waldron's series, 61% was found to have
a multiocular and 39% a uniocular
appearance (Whitaker and Waldrom,
1993), and these findings were consistent
with other studies in the literature
(Giingérmiis and Akgiill , 2003). The
margins of the lesions were 56% well-
defined, 30% ill-defined, and 14%
continuous with the environment. The
characteristics of the lesion can be better
evaluated with tomography rather than
plain film. The radiological appearance of
the lesion isn't pathognomonic and may
be confused with the other lesions of the

jaw (Orhan et al., 2010).
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4. Diagnosis

CGCRG often presents itself as a
painless swelling of the face or mouth (de
Lange 2005). Chuong et al. and Ficarra et
al. divided CGCRG into 2 groups
according to its clinical findings, as
aggressive and nonaggressive  type

(Gomes el al, 2014).

Nonaggressive lesions are slow-
growing, mostly asymptomatic lesions
which don't cause perforation of the
cortical bone and root resorption.
Aggressive lesions however are fast-
growing; larger than 5 cm in size; cause
pain and paraesthesia, root resorption and
cortical perforation; and commonly show
recurrence after surgery (Chuong et al.,

1986).

In Lange’s series, root resorption
was seen in 13.5% of the cases, whereas
tooth displacement was seen in 18% of
the lesions (de Lange et al., 2005). As for
Whitaker ve Waldron's series, it was
reported that 43% of CGCRG cases had

root resorption and 36% had tooth germ
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displacement. The displacement of a
tooth or teeth and root resorption is
characteristically seen in aggressive

lesions (Whitaker and Waldron, 1993).

Other symptoms include facial
asymmetry, difficulty breathing, and
pathologic fractures (Ustiindag et al.,
2002). The calcaneus nature and thin
cortical plans of the maxilla cause the
lesion to expand much faster, therefore
causing an earlier presentation of
symptoms, than when in the mandible.
The lesions of the maxilla may cause
symptoms such as diplopia, epiphora,
nasal obstruction, and epistaxis as a result
of anterior expansion (Rawashdeh et al.,

2006).

In some publications in the
literature it has been stated that the
aggressive type of CGCRG presents itself
histologically with numerous giant cells,
increased mitotic activity, and high
fractional surface area (Kruse-Losler et
al., 2006). However, in many other

studies, it has been published that there is
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no difference between the aggressive and
nonaggressive types of CGCRG in terms
of histological appearance (Kauzman et
al., 2004). Dewsnup et al. stated that there
was increased expression of CD34 in
clinically aggressive GCTs than in
nonaggressive GCTs and with the
immunohistochemistries  fixation  of
CD34, the aggressiveness of the lesions

could be detected (Dewsnup et al., 2004).

5. Differential Diagnosis

The differential diagnosis for
CGCRG includes other giant cell lesions
such as the true giant cell tumor of the
bone, aneurysmal bone cysts, and
chondroblastoma (Orhan et al., 2010).
The differential diagnosis of giant cell
tumor and CGCRG is very important in
terms of treatment due to their different
biological characters. The true giant cell
tumor of the bone usually occurs in the
epiphysis of long bones and rarely in the
bones of the skull, however, CGCRG

mostly occurs in the mandible and
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maxilla. Both CGCRG and GCT are
radiologically seen as lytic lesions and
must be histologically differentiated

(Orhan et al., 2010).

In histological examination, GCT
consists of plump, round, and oval-shaped
giant cells with several nuclei collected at
the center of the cells, which are more
uniformly distributed. GCT has more new
bone formation focal areas and rarely
hemorrhage, hemosiderin deposits or
fibrosis, and has necrotic foci (Saw et al.,
2009). Aneurysmal bone cysts are
different from CGCRG in terms of
microscopic appearance. Histologically,
they are seen more as honeycomb
networks filled with blood.
Chondroblastoma has its own distinct
histological appearance (Orhan et al.,

2010).

6. Treatment

The traditional treatment for
CGCRG is surgical abortion and this

treatment is sufficient in 80% of the
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cases. Other surgical treatment options
are peripheral osteotomy, en block
resection, and reconstruction of the bone
defect with either an autologous iliac
bone graft or osseointegrated implant.
Some authors have suggested laser or
cryoprobe administrations to the margins
of CGCRG (Orhan et al., 2010).
Especially painful, fast-growing lesions
larger than 3 cm are suitable candidates
for surgical treatment (O’Connel et al.,

2013).

CGCRG is a highly vascular lesion,
therefore there may be significant blood
loss during surgery and blood support
may be required (Eisenbud et al., 1988).
Apart from that, root damage and
therefore tooth loss, facial deformities,
and nerve damage may occur especially
during en block resection and peripheral
osteotomy due to CGCRG (Orhan et al.,
2010; O’Connel et al., 2013). Alternative
methods to surgery are recommended
especially in  non-aggressive, slow-

growing lesions smaller than 3 cm
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because  of  these = complications

(O’Connel et al., 2013).

Calcitonin is a hormone produced
in the C cells of the thyroid gland. Its
function is to prevent bone resorption by
inhibiting osteoclastic cells in bones,
increase osteoblastic activity, and reduce
the level of serum Ca. Borges et al.
suggested that calcitonin treatment could
be administered especially in young
patients with advanced and aggressive
lesions as an alternative to surgery
(Borges et al., 2008). Harris published
that complete remission of CGRGC
occurred in 4 cases which had undergone
synthetic human calcitonin treatment
(Harris, 1993). Pogrel treated 10 CGRGC
patients with  subcutaneous salmon
calcitonin injections and after an 18
month  treatment  period, complete
remission was achieved in 8 patients
(Pogrel, 2003). Triantafillidou et al.
achieved success in 2 patients using
calcitonin treatment (Triantafillidou et al.,

2011). de Lange et al. and Kaban et al.
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reported that the growth of lesions
couldn't be stopped with calcitonin
treatment (de Lange et al., 2006; Kaban

etal., 1999)

The mechanism of action of
calcitonin treatment for CGRGC is not
exactly known. The multinucleated giant
cells in CGRGC have calcitonin receptors
(Vered et al., 2006) and calcitonin
inhibits the activity of these cells
(Triantafillidou K). Although it may seem
that the therapeutic effect of calcitonin is
because it acts as an antagonist against
osteoclastic bone resorption (Pogrel,

2003), its mechanism of action is unclear.

Human synthetic calcitonin or
salmon calcitonin may be administered
subcutaneously or as a nasal spray in
calcitonin treatment (de Lange et al.,
2007). The most important disadvantage
of calcitonin treatment is that it takes too
long. Therefore, calcitonin treatment is
recommended for recurrences and
multiple aggressive lesions. Calcitonin

nasal spray has also been used to prevent

Page | 8



Medical Research Archives, VVol. 4, Issue 8, December 2016
Central giant cell reparative granuloma of the Jaws

the formation of recurrence after surgery
(Tabrizi, 2016). Calcitonin has been
administered as 100 U / day
subcutaneously for 6 months-1 year or
200 IU / day intranasal between 6-28

months (Borges et al., 2008).

Another non-surgical treatment
method is steroid treatment. In 1988
Flanagan et al. suggested intralesional
corticosteroid treatment for CGRCG due
to a theory based on dexamethasone
inhibiting osteoclast-like cells in bone
marrow cultures ((Flanagan et al., 1988;
Pharoah et al., 1986). Jacoway et al.
applied  intralesional  corticosteroid
injections for the treatment of CGRCG
for the first time (Jacoway et al., 1988).
This was followed by the publications of
Kermer et al. and Terry and Jacoway
(Kermer et al., 1994; Terry and Jacoway,
1994). Terry and Jacoway performed
steroid treatment on 4 patients in 1994.
With weekly intralesional injections of
triamcinolone acetonide for 6 weeks, full

remission was achieved in 3 patients, 1
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patient, however, needed additional
surgery (Terry and Jacoway, 1994). Many
other publications also reported cases in
which successful results had been
achieved with intralesional steroid

therapy (Comert Eet al., 2006).

For the mechanism of action of the
treatment, it has been suggested that is
based on steroids inhibiting the
extracellular production of bone resorbing
lysosomal proteases (Kermer et al.,
1994). The inducing impact of steroids on
the apoptosis of osteoclast-like cells may
also be influencing treatment (Dempster
et al., 1997). Despite all of these
explanations, the mechanism of action is

unclear (O’Connell et al., 2013).

Another method is interferon
treatment. Interferon is a cytokine with
immunomodulator, antiviral, anti-
angiogenic characteristics. During the
early 1980s, it was shown in a series of
lab experiments that interferon alfa (IFN-

alpha)-2a inhibited angiogenesis (Sidky

and Borden, 1987). Thanks to this
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angiogenesis-inhibiting effect, interferon
is used in the treatment of hemangioma
and malignant tumors (Schiitz et al.,

2010).

The clinical appearance of CGCRG
is a vascularized lesion, therefore it has
been considered that CGCRG could be
treated with an antiangiogenic treatment
method such as IFN-alpha
(Triantafillidou et al., 2011). Kaban et al
treated CGCRG with interferon alpha for
the first time (Kaban et al., 1999). de
Lange et al. published 2 patients with
CGCRG which were treated with
interferon monotherapy in 2006 (de
Lange et al, 2006). Interferon
monotherapy prevents the rapid growth of
lesions; however, it does not achieve total
resolution. The reason for not achieving
total remission has been explained as it
not being able to directly inhibit fibrotic-
originated proliferative tumor cells.
Kaban et al. recommended that

aggressive lesions be enucleated, the

surrounding structures (nerves, teeth) be
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preserved, and IFN-alpha-2a treatment be
administered 48-72 hours post op, instead
of large en block resection (Kaban et al.,
2002). Administration of IFN-alpha on
aggressive  CGCRG stops the rapid
growth of the lesions and reduces their
size; however, surgical intervention is
still required (Triantafillidou et al., 2011).
IFN alpha was administered
subcutaneously as 3-6x106 I1U / day of

dose for 6-12 months in the study (Kaban

et al., 2002).

The side effects of interferon are;
fever, flu-like symptoms, nausea,
lethargy, post-nasal drip, skin rash, hair
loss, neutropenia, thrombocytopenia,
elevated liver enzyme, spastic diplegia,
drug-induced lupus erythematosus, and

pancreatitis (O’Connel et al., 2013).

Another alternative method of
treatment is imatinib (de Lange et al.,
2009). Imatinib is a tyrosine kinase
inhibitor protein and is used for the
treatment of chronic myeloid leukemia

and gastrointestinal tumors (Druker et al.,
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1996). It has been shown that Imatinib
inhibits the activity of osteoclasts and is
used in the treatment of skeletal diseases
with excessive osteoclast activity such as
CGCRG. Imatinib was used as 400 mg /
day dose in the studies (de Lange et al.,

2009).

7. Recurrence

An average of 11-49% recurrence is
seen after CGCRG treatment
(Triantafillidou et al 2011). Recurrence is
more commonly seen in aggressive
lesions which especially perforate the
cortical plate and invade surrounding soft
tissues (Minic and Stajcic, 1996). Chuong
et al. and Ficarra et al. reported a
recurrence of 72% in clinically aggressive
types and 3% in non-aggressive types
(Chuong et al.,1986; Ficarra et al., 1993),
Whitaker and Waldron reported a
recurrence of 46.1% in aggressive lesions

(Whitaker and Waldron, 1993).

Whitaker and Waldron determined

an average time period of 21 months post
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treatment for recurrence. Recurrence is
rarely seen after 2 years (Whitaker and
Waldron, 1993), however, a case which
showed recurrence after 22 years was

reported in literature (Horner, 1989).

The patient's age affects recurrence
in male patients (Orhan et al., 2010).
Recurrence occurs more often in young
males and is seen in the earlier stages of
life (Triantafillidouet al., 2011), however
age doesn't affect recurrence in females

(de Lange et al., 2004).

Whitaker and Waldron stated that
the incidence of recurrence was more
common in lesions larger than 3 cm
(Whitaker ~ and  Waldron,  1993).
According to Lange et al, although there
is no difference between the maxilla and
mandible in terms of recurrence, other
studies have shown that incidence of
recurrence is higher in the maxilla than in
the mandible (%28,6-%23,2). A simple
explanation for this difference is that
surgical curettage is more difficult in the

maxilla (de Lange et al., 2005).
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In order to prevent recurrence it is
recommended that aggressive GCG be
removed with 0.5 cm healthy tissue

(Bataineh et al., 2002).

8. Conclusion

CGCRG’s are mostly localized in
the maxilla and mandible; however,
lesions can be seen on the orbit, paranasal
sinuses, skull base, skull bones such as

the temporal, sphenoid, ethmoid bones,
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and the small bones of the hands and feet.
Treatment option for aggressive lesions
which are fast-growing, larger than 5 cm
in size, cause pain and paraesthesia, root
resorption and cortical perforation, is
surgery, but for nonaggressive lesions,
which  are  slow-growing,  mostly
asymptomatic, and which don't cause
perforation of the cortical bone and root
resorption, alternative methods to surgery

should be kept in mind.
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