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Abstract: Noonan syndrome (NS) is a common genetic condition with multiple congenital abnormalities,
characterized by high incidence of congenital heart disease, facial anomalies, webbed neck, cryptorchidism,
behavioural problem, hearing loss and other comorbidities. The cause of this disorder is believed to be mutations
of RSA/mitogenactivated protein kinase (MAPK) pathway. Diagnosis can be achieved by the basis of clinical
features although it has similarities to patients who have Turner syndrome. A number of cases with features of NS
reported with multiple or solitary central giant cell granuloma (CGCG). This report aims to present a case of 14-
year-old Saudi patient with NS associated with recurrent CGCG.

Keywords: Noonan syndrome, Giant cell granuloma, PTPN11.

I. INTRODUCTION

Noonan syndrome (NS) is a clinically and genetically heterogeneous condition with multiple congenital abnormalities
characterized by congenital heart disease, facial anomalies, chest deformity, short stature, webbed neck and other
comorbidities . These features were originally reported by Kobylinski in 1883, and was documented first in 1963 by
Noonan and Ehmke ©. The incidence of NS is estimated to be 1 in 1000 to 1 in 2500 live births and affects both genders
“_The genetic heterogeneity occurs due to mutations in different genes, including PTPN11, SOS1, KRAS, RAF1, BRAF,
SHOC2 and MEK1 ®. These mutations result in hyper activation of the RAS-RSA/mitogen activated protein kinase
(MAPK) pathway, which is involved in cell cycle differentiation, growth, and senescence ©. Approximately 50% of the
cases are a result in the mutation in the protein tyrosine phosphatase non receptor type 11 (PTPN 11) ). The diagnosis of
NS can be achieved clinically, based on facial and musculoskeletal features, additionally molecular genetic testing can
provide confirmation in 70% of cases and may have important implications for management . Frequently, early
diagnosis is important for optimal therapeutic approaches of the patient ®. NS has similarities to patients with Turner
syndrome, a chromosomal abnormality in which one X chromosome is absent; 45,X karyotype and can be misdiagnosed
because of some common features of theirs such as webbed neck, short stature, low posterior hairline, right side
congenital heart disease, epicanthus folds, and various skeletal malformations ®. However, in NS no consistent
chromosomal abnormality has been found . In Turner syndrome only females are affected, developmental delay is much
less frequent, renal anomalies are more common and left-sided heart defects are the rule ). NS is frequently inherited in
an autosomal dominant manner and any person affected has up to a 50% chance of transmitting it to their children .
There are a number of conditions with significant phenotypic overlap with NS such as LEOPARD, Baraitser-Winter
syndrome, Costello syndrome, cardiofaciocutaneous (CFC) syndrome and William's syndrome . The most frequent oral
findings in patients with NS include central giant cell granuloma, high arched palate, malocclusion, micrognathia,
articulation difficulties, delayed tooth eruption, cleft palate and bifid uvula “*'®™. The facial features consist of
hypertelorism, epicanthal folds, broad forehead, down-slanting palpebral fissures and posteriorly rotated ears . Other
features include hearing loss, webbed neck, behavioural conditions, scoliosis, cryptorchidism, increased bleeding
tendency, learning difficulties and lymphedema ®7*2.
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Central giant cell granuloma (CGCG) is a benign neoplasm occurring mainly in the jaws. It commonly occurs in young
adults with a female predominance “®. They are more common in the mandible than in the maxilla, especially the anterior
region 9. It may be fully asymptomatic and only found accidentally during a radiographic examination ™. It appears
radiographically as multilocular radiolucencies displacing the teeth, root resorption and cortical perforations are also seen
(18) A number of cases with features of NS were reported with multiple or solitary CGCG %1718 Several methods have
been used to treat CGCG with various degrees of success such as Intra-lesional steroid injections, calcitonin injections ,
alpha interferon and cryosurgery *?%. This report aims to present a dental and surgical management of a 14-year-old
Saudi patient with NS associated with recurrent CGCG.

Il. CASE REPORT

A 14-year-old Saudi boy was referred to the Paediatric Dentistry department from Oral and Maxillofacial Surgery
(OMFS) department for dental assessment and treatment prior to surgical removal of CGCG. The patient was already
diagnosed with Noonan syndrome associated with recurrent central giant cell granuloma. The boy was delivered in good
condition at the 8th month of pregnancy via cesaren section. The mother is diabetic, the father has no significant medical
findings and the youngest daughter is healthy. He was hospitalized several times and had undergone five operations under
general anaesthesia. Two orchiopexy surgeries were performed at the age of 5. Dental rehabilitation, biopsy and
conventional surgical enucleation of CGCG were also performed with no complication due to general anaesthesia.

A review of the patient's medical history reveals that he suffers from congenital pulmonary stenosis, hearing loss and
learning difficulties (he is attending a special school). Physical examination reveals a relatively short stature (height 143
cm, weight 31 kg), scoliosis (Fig. 1), cubitus valgus and abnormal chest morphology. Extra oral examinations shows mild
facial asymmetry, palpable and mobile lymph nodes on right side of the face, posteriorly angulated low set ears, mild
ptosis, ocular hypertelorism and exophalmos were also noted (Fig. 2).

Fig. 1: X-ray of spine shows abnormal lateral
curvature of the spine.

Fig. 2: Clinical features of the patient: note the ocular
hypertelorism, facial asymmetry, exophalms and mild ptosis.

His facial shape was of an inverted triangle with a relatively large nose and full, incompetent lips. His parents also
reported that he has a mouth breathing habit. Intra oral examination showed permanent dentition with carious teeth,
generalized plaque induced gingivitis, severe upper crowding, bilateral cross bite, missing teeth #26, #46, #47, #48 and a
malaligned tooth #35. Orthopantomography (OPG) showed a unilateral multiocular legion in the posterior right region of
the mandible (Fig. 3). Computed Tomography (CT) Imaging revealed a multiocular expansile legion with cortical bone
thinning of the buccal cortex of the right mandible (Fig. 4). Laboratory analysis was normal. The Histopathological
analysis showed multinucleated giant cells embedded in fibroblastic stroma, confirming the diagnosis of giant cell lesion

(Fig. 5).
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Fig. 4: Computed Tomography (CT) Fig. 5: Pathology specimen shows multinucleated
shows an expansile and multiloculated giant cells scattered in fibroblastic stroma.

lesion in the right.

-

The patient went through multidisciplinary phases once he was cleared by his physicians. Started with prevention phase
which includes prophylaxis, fluoride application, diet monitoring and oral hygiene instructions. The restorative phase
contained multiple dental extractions and restorations under general anaesthesia. In the surgical phase the patient
underwent surgical enucleation and cryosurgery of the CGCG. The orthodontic and prosthodontics phases will be
conducted to achieve the functional and esthetic demand of the patient after the passing of sufficient time to insure no
recurrence. Periodontics/Implant might be the future treatment plan option.

1. DISCUSSION

NS is a common genetic disorder that occurs in 1 in 1000 to 2500 live births and affects both genders “. Our patient
displayed most of the clinical features of NS, including congenital pulmonary stenosis, which is estimated to occur in 2/3
patients (50% have pulmonary valvular stenosis and 10% with septal defects),®” hearing loss, learning difficulty, short
stature, widely space nipples and scoliosis which is reported in 13% of cases,™ fulfilling the clinical diagnostic criteria
proposed by Bhambani et al ??.

Central giant cell granuloma is a benign neoplasm which occurs mainly in the jaw “®. A number of NS cases were
reported with multiple or solitary CGCG ®**718) Multiple and multifocal giant cell lesions would point towards brown
tumors caused by hyperparathyroidism. Our patient's lab tests displayed normal levels of calcium, phosphate and
parathormone ®. A full body radiographic exam showed no other lesions in the body, which rules out brown tumors.
Occasionally, when the NS features are mild, CGCG can also be misdiagnosed as cherubism, a bilateral disorder
characterized by abnormal bone tissue causing the face to swell. The giant cell lesion from both CGCG and cherubism are
histologically identical as both are osteoclastoma. However, genetic testing could be important to distinguish between the
two, as each is caused by the mutation of a different gene ©®%. Conventional management of CGCG is surgical and
consists of enucleation and curettage. Despite this, a recurrence rate of 15-20% is often quoted ®.Our patient underwent
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that treatment two years ago but recurrence occurred after. This time, the surgeons used a combination of surgical
enucleation plus curettage and cryosurgery using frozen nitrogen, which was shown to decrease the rate of recurrence of
locally aggressive mandibular tumours such as CGCG ®. The dental treatment is still ongoing as the patient will need
extensive prosthodontic and orthodontic procedures in the future.

IV. CONCLUSION

Patients with NS might be difficult to treat in a regular dental chair appointment, most of them have behavioural problems

requiring different treatment modalities such as general anaesthesia. For this reason, a prevention program is necessary

starting as early as possible in order to avoid the problem that could become difficult to manage. It has been shown that

surgical enucleation and cryosurgery decrease the rate of recurrence of locally aggressive mandible tumours such as

CGCG @, A multidisciplinary team is essential to assist and plan the treatment for dentally complicated cases.
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