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Central giant-cell granuloma in a patient with
neurofibromatosis type 1: 7 years of follow-up
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Abstract (J Korean Assoc Oral Maxillofac Surg 2024;50:49-55)

Neurofibromatosis type 1 (NF1) is an autosomally dominant tumor suppressor syndrome and multisystem disease. Central giant-cell granulomas
(CGCGs) can be seen in patients with NF1. A 21-year-old female was diagnosed with two CGCGs, one in the mandible and then one in the maxilla, in
a 7-year period. Increased incidence of CGCGs in NF1 patients was thought to be caused by an underlying susceptibility to developing CGCG-like le-
sions in qualitatively abnormal bone, such as fibrous dysplasia. However, germline and somatic truncating second-hit mutations in the NF1 gene have
been detected in NF1 patients with CGCGs, validating that they are NF1-associated lesions. Oral manifestations in patients with NF1 are very com-
mon. Knowledge of these manifestations and the genetic link between NF1 and CGCGs will enhance early detection and enable optimal patient care.
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|. Introduction

Neurofibromatosis type 1 (NF1) is an autosomally domi-
nant tumor suppressor syndrome, an inherited and multisys-
tem disease that affects about 1 in 3,000 children at birth,
regardless of ethnicity, sex, or race'. It is also known as Von
Recklinghausen’s disease and is one of the most common he-
reditary neurocutaneous disorders in humans, causing a pre-
disposition to benign and malignant neoplasms’. This disease
is caused by a spectrum of mutations affecting the NF1 gene
(located at 17q11.2) that encodes for a tumor-suppressor pro-
tein called neurofibromin'’. About 50% of NF1 cases occur
in patients with unaffected parents, and they are believed to
represent spontaneous mutations®. The heterogeneity of NF1
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mutations and relatively high rate of new mutations makes
molecular testing difficult. However, in most cases, a diag-
nosis of NF1 can be based on clinical diagnostic criteria that
were originally established by the 1987 National Institutes of
Health Neurofibromatosis Consensus Development Confer-
ence.

Clinically, NF1 is characterized by café-au-lait spots, freck-
ling, skin neurofibromas, plexiform neurofibromas, bony
lesions (present in 50% to 70% of patients) that can affect
the entire skeleton, Lisch nodules, optic gliomas, and tumors
of the central nervous system™. There is great phenotypic
variability, with 50% of patients presenting with only minor
manifestations’.

Neurofibromas are benign soft-tissue tumors, and they are
the most common tumor of NF1, seen in about 60% of pa-
tients. Plexiform neurofibromas are internal neurofibromas
that have an increased rate of malignant transformation. They
are seen in 2%-16% of patients and are the leading cause of
death in NF1 patients. Other types of non-neurologic cancers
are also seen in NF1 patients with greater frequency than in
the general population™.

Oral manifestations of NF1, including enlarged fungiform
papillae, macroglossia, enlarged mandibular foramen/canal
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and mental foramen, osseous dysplasia, branched mandibu-
lar canal, widening of the coronoid notch, deformity of the
mandibular condylar head, lengthening of the condylar neck,
irregularity of the inferior mandibular cortex, intrabony cyst-
like lesions, and thinning and lateral bowing of the ramus,
can be found in 72% of patients*’. Recently, central giant-
cell granulomas (CGCGs), especially in the mandible, have
been described as a common entity in patients with NF1.
Both germline and somatic truncating second-hit mutations
in the NF1 gene have been detected in CGCGs from NF1 pa-
tients'”, validating that these are NF 1-associated lesions’.

CGCGs are benign central lesions of bone with a variably
aggressive nature. They represent a non-neoplastic, reactive
process that mostly involves the jaws, particularly the man-
dible. They are characterized by aggregates of multinucleated
giant cells on a background of cellular vascular fibrous con-
nective tissue and spindle-shaped mononuclear stromal cells,
often with extravasation of red blood cells. CGCGs account
for about 7% of all benign tumors of the jaw, usually appear
in the second decade of life, and the incidence in females
compared with males is 2:1. Currently no reliable criteria are
available for correlating clinical aggressiveness with histo-
logical presentation, so aggressiveness is mostly determined
by radiographic presentation and clinical symptoms. Recur-
rences are common, with an estimated 5-year disease-free
success rate of only 75% following conventional surgical
therapy. However, the recurrence rate depends on the aggres-
siveness of the lesion and the treatment performed**"*.

Most CGCGs present as a painless, slow-growing swell-
ing of the jaw, most commonly on the mandible and anterior
to the first molars. Pain and sensory disturbance are rare, but
intraoral swelling, sometimes with a bluish-brown aspect,
can be present. Radiological findings are diverse, ranging
from small radiolucent unilocular lesions to large multilocu-
lar lesions with granular and wispy septa. They have well-
defined borders with varying degrees of cortical expansion
and cortical perforation. They usually displace teeth or tooth
germs and resorb roots (which is a radiographic sign of ag-
gressiveness). Radiographically, the top differential diagnoses
for this entity are ameloblastoma, odontogenic myxoma, and
aneurysmal bone cyst'>'*,

Here, we present the case of a patient with NF1 who had a
CGCG in the mandible, with 7 years of follow up since the
onset of symptoms.
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Il. Case Report

In January 2016, a 21-year-old female with a relevant med-
ical/dental history of attention-deficit/hyperactivity disorder,
depression, obsessive compulsive disorder, autism, develop-
mental delay, hypothyroidism, congenital heart defect, NF1,
and multiple carious teeth, presented to the University of
Florida (UF) College of Dentistry with a chief complaint of
facial swelling and pain lasting more than 24 hours. During
the extraoral evaluation, the patient experienced tenderness
to palpation on the mandibular region, swelling of the angle
and submandibular area, and slight pain during wide opening.
Intraorally, there was no evidence of swelling. A panoramic
radiograph was analyzed by her general dentist, who did not
find the cause of the swelling.(Fig. 1) The partially impacted
tooth 3.8 was considered the source of pain and extracted.
Pain and anti-inflammatory medication were prescribed, and
the pain eventually subsided.

On the following appointment in February 2017, the pa-
tient presented to the UF College of Dentistry with multiple
new carious lesions and poor dental hygiene. Due to financial
concerns, restoration and extraction of teeth 1.8, 1.7, 1.3-
2.2, 2.5-3.7, and 3.3-4.3 were performed. Later that year,
maxillary and mandibular partial dentures were fabricated
for the patient. Over the span of more than a year, the patient
complained of an ill-fitting and painful lower denture. Subse-
quently, implants in the mandibular edentulous region were
planned to support a fixed prosthesis. Cone-beam computed
tomography (CBCT) was conducted for implant planning.

A CBCT analysis (Fig. 2, 3) was performed in March 2019,
approximately 3 years after the initial visit and the initial pan-
oramic radiograph. Upon review by an oral and maxillofacial
radiologist, the CBCT revealed a well-defined, multiloculat-
ed, radiolucent entity in the left parasymphyseal region. This

Fig. 1. First panoramic radiograph (2016).
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entity extended from tooth 3.5 to the mandibular symphysis
and from the alveolar crest to the inferior third of the man-
dible. The alveolar crest and buccal cortex were thinned and
mainly resorbed. The root of 3.5 was distally displaced with-
out evidence of root resorption. The surrounding bone was
sclerotic. A thin septum dividing the lesion from the left men-
tal foramen was noted. The left inferior alveolar canal was
slightly enlarged compared with the contralateral side. Given
the radiographic appearance and history of NF1, a CGCG
and neurofibroma were considered as differential diagnoses.
Widening of the periodontal ligament and root resorption was
also noted on tooth 2.3.(Fig. 4) A histopathological evaluation
was recommended for the mandibular lesion and the lesion
associated with tooth 2.3.

The biopsy result confirmed the mandibular entity to be
a CGCQG, whereas the lesion associated with tooth 2.3 was
a periapical granuloma. Surgical removal of the CGCG and
extraction of tooth 2.3 were recommended. However, due to

CGCG in a patient with NF1

endocrinology concerns about the anesthesia, surgery was
postponed, and intralesional steroid injections were recom-
mended to shrink the CGCG until the patient could obtain
medical clearance for surgery. However, the patient refused
the intralesional injections.

In May 2020, the patient obtained clearance for surgery.
A panoramic radiograph was taken (Fig. 5), and both the le-
sion associated with tooth 2.3 and the mandibular lesion had
increased considerably in size. The surgical intervention was
performed in June 2020 and included enucleation and curet-
tage of the CGCQG, extraction of teeth 2.3 and 3.5, and place-
ment of a mandibular reconstruction plate and a bone graft in
the left parasymphyseal region of the mandible.

In July 2021, the patient came back complaining of spon-
taneous pain in the upper left quadrant and mild left facial
swelling. Periapical and panoramic radiographs were per-

Fig. 2. Cone-beam computed tomography panoramic recon-
struction of the mandibular lesion.
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Fig. 4. Coronal cone-beam computed tomography slice of tooth 2.3.
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Fig. 3. Cone-beam computed tomography axial (A), cross-sectional (B), and volume rendering (C) views of the mandibular lesion.
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formed (Fig. 6, 7), and a well-defined, expansile, soft tissue-
density lesion was noted in the left maxilla. It extended from
the site of the missing 2.3 to the mesial of tooth 2.6 and from
the alveolar crest to the floor of the left nasal cavity and max-
illary sinus, which appeared to be superiorly displaced. Sig-
nificant root resorption was noted on teeth 2.4 to 2.6. Multi-
detector computed tomography (MDCT) with contrast was
requested to better evaluate the lesion.

The MDCT revealed a 30 mmx25 mm mass involving the
left side of the maxilla and hard palate supplied by branches
of the distal lingual artery and the facial artery. The radio-
graphic appearance was most consistent with a benign or ma-
lignant tumor, until proven otherwise.

A biopsy of the site revealed a large proliferation of mul-
tinucleated giant cells distributed in a highly cellular and
vascular fibrous connective tissue stroma. Numerous mul-
tinucleated giant cells exhibited multiple hyperchromatic,

Fig. 5. Panoramic radiograph from 2020.
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Fig. 6. Periapical radiograph of the right maxilla performed in July
2021.
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round to ovoid nuclei with abundant eosinophilic cytoplasm,
surrounded by trabecular viable bone that showed resorption
and infiltration by the giant cells. The diagnosis of CGCG
was confirmed.

Enucleation and curettage of the left maxillary CGCG and
the extraction of teeth 2.4 to 2.6 were performed in February
2022. A panoramic radiograph was obtained immediately af-
ter surgery.(Fig. 8) The postoperative biopsy of the specimen
confirmed the preoperative diagnosis of CGCG.

lll. Discussion

NF1 is an inherited disorder caused by a spectrum of muta-
tions affecting the NF1 gene. Increased incidence of CGCGs
in the mandible or maxilla of NF1 patients is documented®’.
However, in the past it was thought to be a coincidental as-
sociation or to reflect an underlying susceptibility of NF1
patients to developing CGCG-like lesions in qualitatively ab-
normal bone, such as fibrous dysplasia®. However, a genetic
link has been demonstrated: a second mutation on the NF1
gene of neoplastic spindle-shaped cells in CGCGs has dem-

onstrated the genetic association between the two conditions'.

Fig. 7. Panoramic radiograph performed in July 2021.
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Fig. 8. Postoperative panoramic radiograph.
Michelle Briner Garrido et al: Central giant-cell granuloma in a patient with neurofibro-
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In our case, an oral and maxillofacial radiologist detected
the mandibular CGCG on a CBCT requested for implant
planning purposes. The mandibular lesion with subtle radio-
graphic changes was not documented by the dentist when the
first panoramic radiograph was taken three years prior. In the
Fig. 1, we can see a tortuous anterior third of the left inferior
alveolar canal with a radiolucency apical to tooth 3.3. An ad-
ditional radiolucent region can be seen on the apical portion
of the mandibular incisors. However, the latter could also
represent an artifact due to improper patient positioning. The
presence of a palatoglossal airspace precluded the evaluation
of tooth 2.3.

At this time, the lesion associated with tooth 2.3 was diag-
nosed as a granuloma, and the tooth was extracted. Given the
posterior development of a CGCG in this area, the question
of an erroneous initial diagnosis arises.

NF1 is a common genetic disease with extremely variable
expressivity. Oral manifestations are very common, so den-
tists should be aware of the characteristics of this disease. A
knowledge of these manifestations will enhance early detec-
tion and enable optimal patient care.

CGCGs can be classified as aggressive or non-aggressive
based on modified criteria proposed by Chuong and col-
leagues and Kaban and colleagues and explained by Chrca-
novic et al.’. Lesions that present at least 3 of the features
listed in Table 1 are classified as aggressive CGCGs. In our
case, the mandibular CGCG met 3 of the criteria (tooth dis-
placement, cortical bone thinning, and cortical perforation)
and was considered aggressive. The maxillary CGCG met all
criteria except size larger than 5 cm and was also considered
aggressive. The distinction between aggressive and non-
aggressive behaviors is critical for establishing the correct
treatment plan.

At present, surgical curettage is the therapy most fre-
quently applied for CGCGs, with recurrence rates of about
9% and 37.2% for non-aggressive and aggressive CGCGs,
respectively. Higher recurrence rates have been seen in young

Table 1. Central giant-cell granulomas (CGCG) aggressiveness
criteria’

CGCG aggressiveness features (must have 3 of the following to be
considered aggressive)
1. Size >5 cm
2. Rapid growth
3. Root resorption
4. Tooth displacement
5. Cortical bone thinning
6. Perforation of the cortical bone

Michelle Briner Garrido et al: Central giant-cell granuloma in a patient with neurofibro-
matosis type 1: 7 years of follow-up. J Korean Assoc Oral Maxillofac Surg 2024
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patients, especially young males. However, no difference
in recurrence was noted in the maxilla versus the mandible.
The combination of curettage and enucleation, which was the
surgical approach performed in our patient, has an 11.8% and
22.2% rate of recurrence for non-aggressive and aggressive
lesions, respectively. The high recurrence rates are the ma-
jor drawback of curettage and enucleation'’. A more radical
surgical intervention, such as segmental resection, has lower
recurrence and higher success rates. However, it is associated
with morbidities such as increasing the risk of damage to vi-
tal structures, facial disfigurement, and functional impairment
due to bone destruction’.

Intralesional injections of corticosteroids have been consid-
ered a conservative and effective alternative approach, aiming
to minimize the unintended consequences of invasive surgi-
cal procedures, and they have been shown to work efficiently
in non-aggressive lesions''. Although injections are less ef-
fective in aggressive entities, a 2018 study by Chrcanovic et
al.” reported that out of 33 aggressive CGCGs, 18 (54.5%)
showed complete regression, 6 (18.2%) showed partial re-
gression, and 9 (27.3%) were non-responsive to intralesional
injections of corticosteroids. It has been established in the
literature that mandibular CGCGs in young patients respond
better to intralesional corticoid injections than lesions in
older patients or in the maxilla”’. In 2016, Dolanmaz et al."
published a review of the literature regarding intralesional
injections of corticosteroids, and they concluded that this
treatment was safe and effective for CGCGs, especially non-
aggressive ones.

The scientific literature indicates that aggressive CGCGs
recur more often than non-aggressive lesions. Even though
CGCGs sometimes show poor response to corticoid injec-
tions or surgical curettage, a combination of both treatment
strategies should be considered in aggressive cases to re-
duce the morbidities associated with radical surgery. The
best protocol for managing aggressive and non-aggressive

CGCG lesions remains to be determined” "

. In our patient,
the surgical intervention was postponed due to anesthetic
concerns, and intralesional injections of corticosteroid were
recommended to shrink the lesion before surgery. However,
the patient refused this alternative and preferred to wait for
clearance for the surgical intervention.

Last, it is interesting to mention that the gene responsible
for NF1 encodes neurofibromin, which is a tumor suppressor
protein, the loss of which leads to an increased risk of devel-
oping tumors. Thus, in 2016, Friedrich et al.' proposed that

CGCGs have a tumoral origin instead of being reactive le-
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sions when they are associated with syndromes such as NF1.

In conclusion, CGCGs are rare, benign, intraosseous le-
sions with aggressive potential that can be locally destructive.
Aggressive CGCGs recur more often than non-aggressive
ones. Although they sometimes show a poor response to cor-
ticoid injections or surgical curettage, a combination of those
treatment strategies should be considered in aggressive cases
to reduce the morbidities associated with radical surgery.

CGCGs commonly occur in patients with NF1, and all den-
tal radiographs from NF1 patients should be systematically
analyzed for any neural or giant-cell lesions. Dentists, espe-
cially oral and maxillofacial radiologists, need to be aware
of this genetic predisposition so they can offer prompt, ac-
curate diagnoses. Early detection and systematic radiographic
follow-ups can enable the use of the least invasive treatment
options.
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