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INTRODUCTION                                                                 

 Oral-facial-digital syndrome (OFDs) was first described 
in 1954, as hereditary malformation of the buccal mucous 
membrane [1]. The OFD syndromes are rare and complex 
disorders that consist of facial anomalies, abnormalities of 
the oral cavity, and malformations of fingers and toes [2]. 
There are different types of OFDs based on various clinical 
findings. The previous literature described 45% of patients 
with oral, buccal frenula, cleft palate, 30% to 50% of 
patients with pseudo upper lip cleft, and 70% with lobulated 
and bifid tongue, cleft palate. Oral-facial-digital syndrome 
type VI (OFD VI) is one of the rare types of OFD. It is 
a rare phenotypic subtype of ciliopathies which includes 
Joubert syndrome and related disorders (JSRD) [3- 5].

Oral-facial-digital syndromes VI (OFD VI) is characterized 
by developmental abnormalities as dental anomalies, 
facial, and digital anomalies: polydactyly, and duplication 
of thumb [6- 7]. OFD VI is inherited in an X-linked 
recessive and autosomal recessive manner. It is caused 
by dysfunction of the primary cilium, a mechano-sensory 
organelle, that facilitates developmental patterning and 
growth [8- 13]. However, the mechanistic spectrum of the 
OFDs has not yet been fully revealed, due to variations in 
the expression of the syndromes and overlap in the clinical 
phenotypes. There is significant genetic heterogeneity. 

However, up to 40% of OFD syndromes are of unknown 
genetic basis. Here we describe two unrelated patients one 
male and female with classical presentations of OFD VI. A 
splice site   CPLANE1: c.31501-G>T pathogenic variation 
was identified.

INTERPRETATIONS OF CASES:                                                                  

Case 1 

The first case of a girl child brought to Genetic clinic with 
bilateral deviation of eyes, flat occiput, forehead bossing, 
convergent squint, epicanthal folds, hypertelorism, 
depressed nasal bridge, low set ears, tongue nodules, 
polydactyly in hands, and deformed great toes in feet (Fig:1) 
Anthropometric measurements revealed short stature. 
Whole Exome sequencing (WES) and Sanger sequencing 
were performed using standard protocols from peripheral 
blood samples (Fig:2). A variant in the CPLANE1 gene 
on chromosome 5 c.31501-G>T, a splice acceptor variant 
was identified in the homozygous state. MRI brain, using 
standard protocols revealed hypoplastic superior cerebellar 
vermis and hypoplastic corpus callosum.

Case 2

In the second family a patient of 21 years old brought 
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to the outpatient clinic with phenotype as short stature, 
dental anomalies, cleft palate, forehead bossing, pre-axial 
polydactyly, and deviated toe in feet (Fig:3). The MRI 
of the brain of the patient predicted nodular heterotopia 
along the ependymal surface of the atrium of the right 
lateral ventricle. There was ribbon-shaped heterotopia/
close lip schizencephaly along the left medial clefting lobe. 
There was anterior median clefting of the midbrain with 
thickening of superior cerebellar peduncles giving a molar 
tooth appearance. There was the presence of pedunculated 
right-sided hypothalamic hamaratoma measuring 4.6mm x 
4mm 3.9mm (Fig:4). there was duplication of the pituitary 
stalk with a relatively hypo-enhancing left-sided pituitary 
gland. There is evidence of cerebellar dysplasia with molar 
tooth transformation of the midbrain. Hand-feet images and 
MRI scans are shown in the figure. Genetic testing by WES 
was performed on the patient. The same genetic variant 
in CPLANE1: c.31501-G>T was identified, additionally 
a CNV (deletion) was detected in the patient on gene 
SLC34A1. The CPLANE1: c.3150 -1 G>T variant has 
been reported earlier and is a pathogenic variant. Genetic 
Counselling was done and further familial segregation was 
offered to the families. 

Figure 1: Patient 1 with sloping forehead, hypertelorism, 
squint, epicanthic folds, tongue nodules, median cleft lip 
and digital anomalies including duplicated thumb.

Figure 2: Sanger sequencing validation of CPLANE1 
(c.3150-1G>T) homozygous splice site variant.

 

Figure 3: Patient 2 with post-axial polydactyly in left hand, 
deviated duplicated hallux (pre-axial polydactyly) in feet, 
with other digital anomalies.

Figure 4: MRI scan of Patient :2, showing pedunculated 
right sided hypothalamic hamaratoma measuring 4.6mm 
x 4mm 3.9mm (a). There is duplication of pituatry stalk 
with relatively hypo enhancing left sided pituitary gland 
and molar tooth sign (b).

DISCUSSION                                                               
 
OFD VI is a rare autosomal recessive syndrome present-
ing with broad and bifid nasal tip, orofacial clefts, tongue 
nodules or lobulated tongue, short stature, and digital or 
brain anomalies [1-6]. OFDs have been characterized by 
high genetic heterogeneity. More than 18 different genes 
have been identified as causative variations [2,6-9]. OFD VI 
patients have also been reported to exhibit a more severe 
neuroimaging pattern in the brain. In severe cases, the pa-
tients have prenatal or neonatal presentations [10-12]. In the 
girl (patient 1), we observed flat occiput, forehead bossing, 
convergent squint, epicanthal folds, hypertelorism, low set 
ears, depressed nasal bridge, tongue nodules, polydactyly 
in hands, and deformed great toes in feet. On radiometric 
examination of hands, we found hypoplastic middle pha-
langes of hands. 

In patient 2, the presentation included short stature, 
dental anomalies, cleft palate, frontal bossing, and 
pre-axial polydactyly, with deviated great toes in feet.
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X-ray examination showed left-hand post-axial polydac-
tyly and duplication of thumb in feet. The MRI of the brain 
of patient 2 revealed multiple brain abnormalities with cer-
ebellar dysplasia and molar tooth transformation of mid 
brain. The identified heterozygous variant (c.3150-1G>T) 
lies in the essential splice acceptor site, in intron 17 of the 
CPLANE1 gene. The identified CPLANE1 variant is pos-
sibly a recurrent variant in the gene causing OFD type VI 
in Indians and a common variant for OFDVI in different 
ethnicities. Figure 5 shows different pathogenic and likely 
pathogenic variants in adjoining exons including exons 16 
and 18.

Figure 5: Selected pathogenic and likely pathogenic vari-
ants in the CPLANE1 gene adjoining intron 17 and exon 
18. The variant in intron 17 found in two of our patients is 
shown in red.

The CPLANE1 is known as the C5orf42 gene which 
plays an important role in ciliogenesis. In silico splice 
prediction tools (ASSP, NCBI blast, and BDGP) predict 
that this variant is likely to impede splicing at the junc-
tion of intron 17 and exon 18 of the CPLANE1 gene. 
The identified variant has been reported in the dbSNP 
database with identification number rs606231258. In 
the ClinVar database, the identified variant has been re-
ported as 'pathogenic' (VCV000157512.1) concerning 
OFD VI. Our findings reflect variable phenotypic pre-
sentations and add to the clinical spectrum of OFD VI.
Thus, detailed neuro-imaging, cardiac assessment, hand-
feet radiological findings, and dental evaluation provide 
additional data to better delineate this rare syndrome. The 
treatment strategy involves surgical correction of hands 
and feet and dental surgery along with other symptomatic 
therapies.

CONCLUSION                                                                     

OFD VI is one of the faciodigital syndromes, although de-
scribed as rare ciliopathy. The CPLANE1 splice variant in 
intron 17 is a pathogenic cause of OFD VI. In MRI supra-
tentorial cerebral malformations on neuroimaging predict 
more severe OFD VI. High throughput sequencing analy-
ses enable identifying the molecular basis of OFD VI and 
family counseling for management and preventive options.
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