
Case report

A 14-year-old girl was referred to 
the department of Oral and Maxillo-
facial Surgery because of a radiolu-
cent lesion in the right mandible 
seen on a routine panoramic photo-
graph (Fig. 1). Her past medical 
 history was relevant for congenital 
pulmonary stenosis, which was suc-
cessfully treated endovascularly at 
the age of 2. The diagnosis of Noon-
an syndrome (NS) was suspected 
clinically during childhood because 
of dysmorphic features (Fig. 2), in-
cluding ocular hypertelorism, poste-
riorly angulated low-set ears and 
mildly downslanting palpebral fis-
sures. In addition, short stature, 
short neck, widely spaced nipples 
and abnormal chest morphology 
with superior pectus carinatum and 
inferior excavatum were present. 
She experienced minor learning dis-
abilities. Further genetic investiga-
tions revealed a point mutation in 
exon 10 of the SOS-1 gene 
(c.1654A > G resulting in p.R552G), 
that confirmed the clinical diagnosis. 

Additional dental Computed To-
mography (CT) imaging revealed a 
multiloculated, expansile lesion in 
the right mandible with cortical thin-
ning of the buccal and lingual cortex 
(Fig. 3). Tooth resorption was absent. 
For further lesion characterization, 
magnetic resonance imaging (MRI) 
was performed (Fig. 4). The lesion 
was iso- to slightly hypointense to 
muscle tissue on T1-weighted imag-
es (WI) and showed intermediate 

signal intensity (SI) compared to fat 
with intralesional foci of low SI on 
T2-WI. The intralesional low SI foci 
raised suspicion for hemosiderin 
 deposits and therefore favored the 
diagnosis of a giant cell lesion. Vivid 
enhancement was seen on T1-WI 
 after intravenous gadolinium chelate 
administration. Laboratory analysis 
was normal. Enucleation of the lesion 
was performed under general anes-
thesia. Histopathological analysis 
showed the presence of multiple 
 giant cells scattered through a cellular 
fibrous stroma interspersed with 
some hemosiderin laden macro-
phages confirming the diagnosis of a 
giant cell lesion (Fig. 5).
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Fig. 1. — Panoramic radiograph revealed a unilateral well defined radiolucent lesion 
in the right mandibular ramus (arrow).

Fig. 2. — Clinical features of the patient 
at 14-years of age: note the ocular hyper-
telorism, the mildly downslanting palpe-
bral fissures and short neck.
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discussion

NS is a autosomal dominant dis-
order with complete penetrance but 
wide phenotypic variability and an 
estimated prevalence of approxi-
mately 1 out of every 1000-
2500 births (1). Although first report-
ed by Kobylinski in 1883 it was not 
before 1968 that Jacqueline Noonan 
– a pediatric cardiologist – published 
her findings concerning the associa-
tion of pulmonary stenosis in patients 
with characteristic facial features 
and chest deformities (2). 

The most striking craniofacial 
characteristics of NS include a broad 
based webbed neck, posteriorly an-
gulated ears, (mild) ptosis, ocular hy-
pertelorism and downward slanting 
palpebral fissures. Specific oral find-
ings in patients with NS comprise a 
deeply grooved philtrum, a high 
arched palate, micrognathia, dental 
anomalies with associated malocclu-
sion, delayed tooth eruption, bifid 
uvula, articulation difficulties and –
although rare – cleft palate (Table I) (1, 
3-5). These features however change 
throughout life and are partly re-
sponsible for the phenotypic vari-
ability (1, 5, 6). Since its large pheno-
typic variability, mild cases are 
clinically easily overlooked. These 
patients are also predisposed for 
bleeding diathesis, lymphatic dyspla-
sias, cryptorchidism and, although 
rare, hematological malignancies (1). 

Fig. 3. — Dental Computed Tomography (A and B, axial reformatted and C, para-
coronal reformatted slices) shows an expansile and multiloculated lesion in the right 
 mandibular ramus (asterisk).

Fig. 5. — Photomicrograph showing giant cells (arrow) in a 
background of fibrous tissue interspersed with some hemosiderin 
laden macrophages (asterisk) (magnification: 400x, H and E stain).

Fig. 4. — MRI of the mandible (A, T1-
WI; B, T2-WI and C, T1-WI after intrave-
nous administration of gadolinium che-
late). The lesion is iso-to slightly 
hypointense to muscle on T1- (white ar-
row) and heterogeneously hypo-intense 
on T2-WI with foci of low SI (white ar-
row). Vivid enhancement is seen after 
contrast administration (black arrow).
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teristic facial swelling. Mutation 
analysis of the SH3BP2 gene is diag-
nostic (14). 

Imaging features of giant cell le-
sions are not pathognomonic since 
other (aggressive) lesions can have a 
similar appearance. CT mostly 
shows an expansive lesion with 
 remodeling of the adjacent bone, 
lytic bony destruction and often with 
multilocular aspect due to intra-
lesional mineralization. MR findings 
of giant cell lesions reported in the 
literature are scarse. Nonetheless, 
MRI can add more diagnostic certain-
ty in gnathic lesion characterization. 
Giant cell lesions are mostly hypo-
intense compared to normal muscle 
tissue on T1- and T2-WI . Intralesion-
al low SI foci can be seen on T2-WI 
that correspond with hemosiderin 
deposits in response to intraosseous 
hemorrhage (12) and suggest the 
presence of a giant cell lesion. Also, 
vivid enhancement is seen after 
intra venous gadolinium chelate 
 administration. A more cystic multi-
loculated appearance has been re-
ported as well (15-18). 

Multiple treatment options exist 
for giant cell lesions such as surgical 
curettage and use of calcitonin and 
interferon although no specific ther-
apeutic option has been described 
for NS patients so far (19). Clinical 
and radiological follow up is essen-
tial since enucleation and curettage 
implies a recurrence risk (4).

Conclusion

Although imaging of giant cell 
 lesions of the jaw is not specific, MRI 
may be useful in the differential 
 diagnosis of gnathic lesions. The 
 intralesional low SI foci on T2-WI-
suggestive of hemosiderin deposits- 
should raise suspicion of a giant cell 
lesion especially in the specific clini-
cal context of NS.

our opinion, the presence of a unilat-
eral giant cell lesion in our patient 
with genetically confirmed NS adds 
weight to this assumption. However, 
it is beyond the scope of this brief 
case report to review the whole lit-
erature concerning this association 
in detail. Moreover, our goal is to try 
elucidating the difficult differential 
diagnosis of gnathic giant cell le-
sions combining a thorough clinical 
examination, specific laboratory 
tests, genetic analysis and specific 
emphasis on imaging.

Gnathic lesions can be acquired or 
genetic and give rise to an extensive 
differential diagnosis (12). The central 
giant cell granuloma (CGCG) is a 
 relatively frequent condition pre-
dominantly occurring in children and 
young adults. This benign lesion 
 appears before the age of 30, occurs 
predominantly in females and is 
seen twice as much in the mandibu-
lar region compared to its maxillary 
counterpart (12, 13). Multiple and 
multifocal giant cell lesions are more 
rare and need to raise the suspicion 
for brown tumors due to hyperpara-
thyroidism with overproduction of 
parathyroid hormone (6). Multifocal 
gnathic giant cell lesions also can 
 occur in cherubism, a rare autosomal 
dominant disorder characterized by 
radiolucent lesions causing charac-

The genetic heterogeneity is re-
flected by the occurrence of muta-
tions in different genes, including 
PTPN11, SOS1, KRAS, RAF1, BRAF, 
SHOC2 and MEK1, resulting in hy-
peractivation of the RAS-MAPK 
transduction pathway (7).

Our patient present with many of 
the classical features of NS such as 
short stature, short webbed neck, 
chest shape with superior pectus 
 excavatum and inferior pectus cari-
natum, typical craniofacial dysmor-
phisms and congenital pulmonary 
stenosis, fulfilling the diagnostic 
 criteria such as described by Tullu 
(Table II) (8). In addition, she pre-
sented with a unilateral giant cell le-
sion posterior in the right mandible. 
The association between NS and the 
presence of bilateral gnathic giant 
cell lesions has been extensively 
 described in the international litera-
ture (1, 3, 4, 6, 9-11) and therefore 
has been named Noonan-like/Multi-
ple Giant Cell Lesion syndrome (NL/
MGCL). Most case reports and series 
comprising NL/MGCL syndrome re-
port bilateral gnathic involvement 
although unilateral lesions are also 
possible. Also, the continuing evolv-
ing knowledge of molecular genetic 
testing has suggested that NL/MGCL 
syndrome is a variant of the NS spec-
trum rather than a distinct entity. In 

Table I. — Summary of the most frequent oral 
manifestations in Noonan syndrome other than giant 
cell lesions (1, 3, 4).

High arched palate
Micrognathia
Dental anomalies with associated malocclusion
Delayed tooth eruption
Articulation difficulties
Bifid uvula 
Cleft palate

Table II. — Major diagnostic features of Noonan syndrome according to Tullu (8).

General feature: short stature
Neurological features: mild mental retardation
Craniomaxillofacial features: epicanthic folds, ptosis, hypertelorism, downward slanting palpebral fissures, deeply 
grooved philtrum with high wide peaks of vermillion border of upper lip, moderate retrognathia, high arched 
palate, low nasal bridge, low set posteriorly angulated ears with thickened helix and/or abnormal auricles, short 
webbed neck, excess nuchal skin with low posterior hair-line

Thorcacic features: pectus carinatum and/or excavatum
Skeletal features: cubitus valgus, vertebral anomalies
Cardiac features: pulmonary valve stenosis, asymmetrical septal hypertrophy, atrial septal defects, patent ductus 
arteriosus, branch pulmonary artery stenosis, left axis deviation
Skin features: café-au-lait spots, lentigines, pigment nevi
Genital features: cryptorchidism, small penis
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