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Summary: We report an unusual case of giant cell repar-
ative granuloma (GCRG) arising in the nasal cavity of a
7-year-old girl. GCRG is an uncommon benign lesion that
is most commonly found in the mandible and maxilla. The
MR imaging and CT findings of this lesion, as well as
GCRGs in other craniofacial bones and extragnathic sites,
will be reviewed. Although rare, the imaging characteristics
of GCRGs should be recognized, and this entity should be
suggested when the clinical information, CT, and MR fea-
tures suggest a fibrous-osseous lesion in the nasal cavity.

In 1953, Jaffe (1) first described giant cell repara-
tive granuloma (GCRG) as a benign lesion affecting
the mandible and maxilla, which was a reactive re-
sponse to intraosseous hemorrhage. The term giant
cell granuloma (GCG) has also been introduced to
account for the lack of pre-existing trauma or repar-
ative tissue in some of these lesions (2–4). Although
this lesion is most frequently seen in the mandible
and maxilla, it has rarely been described to involve
other extragnathic sites: the small bones of the hands
and feet (5), the long tubular bones (6), the paranasal
sinuses (7, 8), the orbit (9), and the cranial vault (10).
In the English-language literature, there is a paucity
of documented advanced imaging characteristics of
GCRGs involving the cranial facial bones or parana-
sal sinuses, and to the best of our knowledge GCRG
of the nasal cavity has not been reported. We report
an unusual case of GCRG arising in the nasal cavity
of a 7-year-old girl in which imaging (CT and MR)
and pathologic correlation was made.

Case Reports

A 7-year-old girl presented to the Mayo Clinic (Rochester,
MN) with a chief complaint of new-onset diplopia, right-sided
clear nasal discharge, right-sided epiphora, and bizarre and
increasingly violent behavior toward her parents. On further
questioning, the parents noted that she also had a 1-year
history of daytime somnolence, apneic episodes at night, and
loud snoring. Of note, a CT scan from an outside institution
showed a nasal mass.

On physical examination, anterior rhinoscopy, and flexible
nasopharyngoscopy, a pale obstructing mass abutting the nasal
septum was seen in the right nares, with a profuse clear watery
discharge. She underwent CT and MR imaging studies of the
brain and sinuses to determine the extent of the lesion and to
see whether the mass extended intracranially. An axial CT scan
with coronal reformats showed fluid-fluid levels in a heteroge-
neous mass centered at the inferior turbinate and extending
from the nares to the choanae with no intracranial communi-
cation (Fig 1A). There was medial displacement of the nasal
septum and lateral displacement of the medial wall of the
maxillary sinus without any associated cortical destruction,
findings that suggest a longstanding benign lesion. �-2 trans-
ferrin studies of the nasal discharge were negative for CSF leak,
which further supported the lack of intracranial extension. The
MR imaging study showed heterogeneous signal intensity on
coronal T1- and coronal and axial T2-weighted images with
cystic components and fluid-fluid levels (Fig 1B-D). The soft
tissue component and the septa of the lesion enhanced on axial
T1-weighted images after gadolinium administration (Fig 1E).
None of the more ominous diagnoses that one would consider
in a child with a nasal mass such as an encephalocele, nasal
glioma, hemangioma, or a dermoid cyst was supported by the
imaging characteristics.

Endoscopic biopsy and excision of the mass was performed
by using a Takahashi forceps and sinus shaver. To completely
excise the mass from the nasal cavity, the middle turbinate and
posterior aspect of the inferior turbinate had to be removed.

Histopathologic examination revealed a granulomatous le-
sion with reactive giant cells on a background stroma of plump
spindle-shaped fibroblasts. The pathologic diagnosis was
GCRG of the nasal cavity. The patient was free of recurrence
at 6-month follow-up, and her sleep disturbances had been
relieved.

Discussion

GCRGs are classified in bone as either central or
peripheral. Central lesions have a bony covering, and
peripheral lesions are those with a soft tissue compo-
nent and bony resorption, such as those involving the
soft tissues of the jaw and gingiva. These are rare
benign lesions of controversial pathogenesis, al-
though the most commonly accepted theory is that
there is a reactive response to intraosseus hemor-
rhage secondary to either trauma or, as is possible in
our case, chronic inflammation (1, 7, 8, 11).

Clinically, GCTs are usually seen in the 3rd and 4th
decade of life but are rarely seen in patients younger
than 20 years. In GCRGs, there is a slight female
predominance, and although they have been reported
in all ages, they typically occur before the age of 30
years (2). The giant cells in GCT are uniformly dis-
tributed, more rounded, and are larger, as opposed to
the giant cells in GCRGs, which are gathered around
hemorrhagic foci, irregularly shaped, and smaller
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(12). There is evidence of recent and remote hemor-
rhage in GCRGs with new osteoid formation,
whereas in GCT there is limited fresh hemorrhage
despite its rich vascularity and no osteoid formation
(5, 12). GCRG has a benign clinical course, although
it can be locally aggressive, whereas GCT has a more
malignant course, higher rate of recurrence, and is
reported to metastasize (4).

Radiographic manifestations of GCRGs are non-
specific. Gnathic GCRGs demonstrate expansile re-
modeling of the bone and multilocular appearance
(2). The radiographic appearance is indistinguishable
from that of an odontogenic cyst, aneurysmal bone
cysts (ABC), brown tumor of hyperparathyroidism,
ameloblastoma, odontogenic myxoma, and odonto-
genic fibroma. ABCs are non-neoplastic primary or
secondary lesions that most commonly occur in the
long bones and vertebral column with involvement of
the facial bones being quite rare. Radiographically
they are eccentric, expansile lucencies commonly seen

with fluid-fluid levels. The brown tumor of hyperpara-
thyroidism has no pathognomic radiographic or his-
tologic features and is differentiated clinically by el-
evated calcium and depressed serum phosphate.

GCRGs in the small bones of the hand and feet
most commonly appear as lysis with expansile remod-
eling and no periosteal reaction (5). MR imaging
shows these lesions to be heterogeneous on T1- and
T2-weighted images with marrow replacement, ex-
pansile remodeling, and enhancement of the soft tis-
sue component (4). The cortex in both of these loca-
tions is thin but usually intact.

There is a paucity of advanced imaging character-
istics of GCRG in the paranasal sinuses and orbit. In
the paranasal sinuses, radiographs and CT scans sug-
gest a longstanding process with expansion of the
bone and cortical thinning (7). There is usually opaci-
fication of the affected sinus due to the soft tissue
component of the mass. On CT scans, they appear as
heterogeneous soft tissue masses with occasional

FIG 1. GCRG of the nasal cavity in a 7-year old girl with recent
onset diplopia, epiphora, and rhinorrhea.

A, Axial noncontrast CT scan demonstrates a heterogeneous
soft tissue mass with fluid-fluid levels centered at the inferior
turbinate extending from the nares to the choanae. There is medial
displacement of the nasal septum and lateral displacement of the
medial wall of the maxillary sinus without cortical destruction.

B, Coronal T1-weighted MR image demonstrates a heteroge-
neous but predominately low T1 signal intensity with internal septa.

C, Axial T2-weighted MR image demonstrates fluid-fluid levels in
a heterogeneous mass with surrounding nasal mucosal edema.

D, Coronal T2-weighted MR image again demonstrates cystic
areas within the well-circumscribed heterogeneous nasal cavity
mass.

E, Contrast-enhanced axial T1-weighted MR image demon-
strates peripheral, septal, and soft tissue component enhancement.
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hemorrhagic or cystic foci (7, 8), as our case did. In
this location, GCRGs can also appear quite aggres-
sive with bony destruction through either the ethmoid
or sphenoid bone, involving the clivus or cribiform
plate, and extending intracranially (7, 8). CT findings
in the orbit have been described as a heterogeneous
soft tissue mass with bowing and thinning of the
adjacent sphenoid bone and lateral orbital walls. MR
imaging in this location demonstrates a well-circum-
scribed intraosseous cystic mass with internal hemor-
rhage and fluid-fluid levels (9) as was also seen in our
case. The skull base and temporal bone GCRG MR
imaging findings are similar to those in our case;
namely, a heterogeneous but overall low T1 signal
intensity and low to increased T2 signal intensity
(depending on the amount of hemosiderin deposition
in the lesion) with enhancement of the soft tissue and
septal components (10).

Pathologically, the differential diagnoses for giant
cell lesions in bone include giant cell tumor, brown
tumor of hyperparathyroidism (osteitis fibrosa cystica),
and ABCs. The histologic differentiation between
GCTs and GCRGs is not always obvious, and when
differentiating between the giant cell fibrous-osseous
lesions, one must consider the clinical data, lesion loca-
tion, and histopathologic, radiographic, and surgical
data together. Because there is a lack of distinguishing
radiographic characteristics for GCRGs, biopsies are
usually necessary to confirm the diagnosis.

Most physicians are in agreement that surgical ex-
cision and debulking are the standard treatment, with
radiation being reserved for inoperable or recurrent
cases. Surgical excision is recommended over simple
curettage because of the higher risk of recurrence
without complete excision (4, 12).

Conclusion
GCRG is an uncommon benign lesion that has been

reported in many extragnathic sites but is most com-
monly found in the mandible and maxilla. We present
an unusual case involving the nasal cavity without in-

volvement of the adjacent sinuses. Although the imag-
ing findings of GCRG are varied and nonspecific in the
head and neck, the diagnosis should be considered when
a heterogeneous mass with fluid-fluid levels is seen in
the craniofacial bones of a younger patient. This case
again demonstrates that the diagnosis of fibrous-osseous
lesions in this and other locations is reached only
through the combined clinical, radiographic, surgical,
and histologic data.
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