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Case report
bismus; low set ears; depressed nasal bridge with a short nose

and short neck (Fig. 1). Teeth were decayed and dysplastic. The
Introduction
systolic murmur, hepatosplenomegaly and generalized hypo-

tonia were noted in the systemic examination. The above
Cardiofaciocutaneous syndrome (OMIM 115150) is a rare

genetic disorder characterized by cardiac abnormalities,

distinctive craniofacial appearance and cutaneous abnor-

malities. Cognitive delay (mild to severe) is seen in all affected

individuals. CFC syndrome is a member of a family of

syndromes that includes the Noonan and Costello syndromes

presenting with phenotypic similarities. All these syndromes

are caused by mutations in genes belonging to RAS-ERK

pathway that regulates cell differentiation, proliferation and

apoptosis. Thus, the clinical overlap of these conditions,

which often poses a problem of differential diagnosis, is

explained by their pathogenic relatedness.1e3 We report one

such case.
. Thergaonkar).
ed Forces Medical Service
An 18-month-old male toddler born of third degree consan-

guinity presented with delayed developmental milestones, in

that the child could only stand with support and could speak

only bisyllables. Thedysmorphic faciesprompted theauthors to

carry out a complete examination and look for syndromic

association. The child weighed 8.7 kg (<3rd percentile) with

a length of 79 cm (10the25th percentile). The head circumfer-

ence was 50.9 cm (>97th percentile). Head to toe examination

revealed a large anterior fontanel, bitemporal constriction,

hypertelorism, epicanthal folds, antimongoloid slant, stra-

patient had hyperkeratotic skin with multiple patches of

hyperpigmentation and fuzzy hair with slow growth. A pan-

clinical features led to a differential diagnosis of Noonan, Cost-

ello, CFC syndrome, mucopolysaccharidosis and congenital

hypothyroidism. Radiographs showed a normal bone age with

no evidence of dysostosismultiplex. Echocardiography showed

a largesubaorticVSD.ThyroidprofileandMRIbrainwerenormal

with a 46 XY karyotype. Urine was negative for glycosamino-

glycans. In the present case, nearly all the described clinical

features of CFC syndromeas described in the standard textbook

aswell as reviewof literaturewerepresent.Moreover,CFC index

was calculated by adding the defined values for various traits

present in thepatient against a table for CFC index developed by

Kavamura et al. We got a value of 14.199 that fell between 12.1

and 17.3 (mean � 1 SD), indicating that the patient has CFC

syndrome.
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Fig. 1 e A photograph of the patient showing characteristic

facies.
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Discussion

A mental retardation syndrome having a combination of

cardiac defects, distinct facial appearance, ectodermal abnor-

malities, growth retardation and mental retardation was re-

ported by Reynolds et al in 1986 and designated the

cardiofaciocutaneous syndrome.1 More than 100 cases have

been reported and an estimated 200e300 persons with this

condition live worldwide.4 To the best of the authors’ knowl-

edge, there is only one previous Indian report of CFC

syndrome.5

Patients with CFC syndrome are defined by the following

phenotype:

(a) Short stature

(b) Failure to thrive

(c) Short webbed neck

(d) Relative macrocephaly

(e) Hypotonia

(f) Developmental delay (most commonly in motor and

speech)

(g) Congenital cardiac defects (most frequently valvar

pulmonary stenosis, hypertrophic cardiomyopathy and

atrial septal defect)

(h) Typical facies, with high forehead, bitemporal constric-

tion, supra-orbital hypoplasia, short nose with depressed

nasal bridge and anteverted nostrils, low implanted and

posteriorly angulated ears, hypertelorism, ptosis, epican-

thal folds, and downslanting of palpebral fissures

(i) Ectodermal abnormalities suchas sparse, slowgrowing and

curly hair, sparse or absent eyelashes and eyebrows, follic-

ular keratosis, icthyosis, hyperkeratotic skin, generalized

hyperpigmentation, hyperelastic skin, and slow growth of

nails.1,5e7

As with other dysmorphic syndromes the diagnosis of CFC

syndromedependsuponacharacteristicpicture rather thanany

specificdiagnostic test.Demonstrationof theunderlyinggenetic

abnormality requires sophisticated methodology beyond the
scope of a standard clinical or genetic laboratory. Till recently,

controversyexistedconcerning thedelineationofCFCsyndrome

from Noonan syndrome and Costello syndrome with which it

has a considerably overlapping phenotypic expression. Several

authors have suggested that they were different phenotypes of

the same condition. The presence of the six characteristic

features of characteristic facies, mental retardation, hyperkera-

totic skin lesions, sparse and thin hair, congenital heart disease

and sporadic occurrence led the authors to the diagnosis of CFC

syndrome. Further, the characteristic high forehead, bitemporal

constriction, downslanting eyes and the overall facial ‘gestalt’

resembling that of a large molecular weight storage disorder

which had led to evaluations for mucopolysaccharidosis were

further supportive of the diagnosis.2

In 2002, Kavamura et al proposed the use of CFC index for

conformation of CFC diagnosis and to differentiate CFC from

other phenotypically similar genetic conditions. They did

amathematicalmultifactorial correlation studyusing 82 clinical

traits on 54 patients with CFC diagnosis to calculate the

frequency of these anomalies. The CFC index is calculated by

adding the allocated value for each of the 82 characteristics in

a given patient. The normal distribution of CFC index curve

allows the following interpretationse 68%of theCFCpopulation

has indicesbetween12.1and17.3 (mean� 1SD),95%between9.5

and 19.9 (mean � 2SD) and 99% between 6.9 and 22.5

(mean � 3SD). Score obtained with other related syndromes is

below the second SD. In our case the calculated CFC index was

14.199, which is again a strong indicator that the patient is really

a case of CFC syndrome.8

CFCsyndromeistheresultofamutation intheRAS/mitogen-

activated protein kinase (MAPK) genes BRAF, MAP2K1, MAP2K2

and KRAS. Treatment of a patient with CFC syndrome requires

a multidisciplinary team of healthcare providers with surveil-

lance for possible secondary complications. Risk to the sibs of

proband is small since all individuals with CFC syndrome have

beenduetoadenovodominantmutation.Todate,no individuals

with CFC syndrome have been known to reproduce.4
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