BJMG 15/1 (2012) 37-44
10.2478/v10034-012-0006-y

ORIGINAL ARTICLE

THE MANY FACES OF ORAL-FACIAL-DIGITAL SYNDROME

Sukarova-Angelovska E'*, Angelkova N2, Palcevska-Kocevska S*, Kocova M!

*Corresponding Author: Assistant Profesor Elena Sukarova-Angelovska, Pediatric Clinic, Faculty of
Medicine, Vodnjanska 17, 1000 Skopje, Republic of Macedonia; Tel.: +389-70-358582; Fax: +389-2-

243301; E-mail: ESukarova@doctor.com

ABSTRACT

The oral-facial-digital (OFD) syndrome is a
heterogeneous group of abnormalities that share
anomalies of the oral cavity, face and digits of hands
and feet. On the basis of other anomalies of brain,
kidneys, limbs, eyes and other organs, at least 13
subgroups have been described. We here describe
four unrelated patients with this syndrome, who
have the typical facial, oral and digital anomalies
and also anomalies of other organs and systems.
Facial features, digital malformations, as well as the
existence of additional malformations all of which
can be classified into different subgroups. The re-
port points out the difficulty in delineation of the
subtypes of OFD syndrome because of the overlap-
ping features between OFD subgroups.

Key words: Oral-facial-digital (OFD) syn-
drome; Oral cleft; Polydactyly; Ciliopathy; Genetic
and clinical heterogeneity

INTRODUCTION

The first description of the oral-facial-digital
(OFD) syndrome was published six decades ago [1].
Since then, significant heterogeneity and variability

! Department of Endocrinology and Genetics, Pediatric
Clinic, Skopje, Republic of Macedonia

Department of Neurology, Pediatric Clinic, Skopje,
Republic of Macedonia

Department of Neonatology, Pediatric Clinic, Skopje,
Republic of Macedonia

have been reported [2,3]. The spectrum of anoma-
lies includes variations in findings in the oral cavity:
cleft palate/uvula, multiple frenulae, tongue nodules
and hamartomas; in the face: hypertelorism, cleft lip,
alar hypoplasia, bulbous nose and digital findings;
and in hands and feet: pre/postaxial polydactyly,
syndactyly, and brachydactyly. The severity of the
any of these features is not correlated with that of
other features or with the degree of mental retarda-
tion. Anomalies of brain, eye, heart, kidney, genitalia
have been described, of which some are specifically
connected with specific subtypes of the syndrome.
So far, 13 subtypes have been described according
to the mode of inheritance and the involvement of
the other organs and systems (eye, brain, tibia, skel-
etal changes, and presence of millia) [4]. However,
classification into the subtypes is not always easy or
clear, and additional subgroups have been proposed
[5-7]. Only OFD syndrome type 1, which represents
only a small portion of all OFD syndromes, has an
established genetic defect so far [8,9]. This subtype
is characterized by an X-linked dominant mode of
inheritance with mutations in the OFD1 gene. With
23 coding regions, this gene has a crucial role in the
biology of primary cilia, however, point mutations
and deletions, mostly on exons 3, 8,9 and 13, are de-
scribed. It has been shown that tongue hamartomas
are more consistent with the mutation of the OFD1
gene, than with other subtypes of OFD where no mu-
tation of this gene was found [10].

We here describe four unrelated patients with
different types of OFD syndrome. This report again
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points out the difficulty in prompt delineation and
proper diagnosis of the OFD syndromes. Overlapping
features between subtypes of OFD syndrome in each
patient are discussed in details.

CLINICAL MATERIAL

Patient 1. An 18-month-old Albanian boy was
the firstborn of unrelated, healthy young parents with
an unremarkable family history. The pregnancy was
uneventful and the delivery was full term and normal,
birth weight 3600 grams. Psychomotor development
was poor with a generalized hypotonia and attenuated
primitive reflexes. Constant eye movement was no-
ticed early in infancy. Their second child was also a
boy and was healthy at the age of 4 months.

On examination, the patient was 81 cm long
and weighted 10 kg. He had a notch at the upper lip,
highly arched palate, multiple frenulae, small teeth,
multiple nodules on the tongue and an infralingual
hamartoma. His facial appearance was characterized
by frontal bossing, telecanthus, hypertelorism, deep-
set eyes, and mild micrognathia. He had permanent
rotatory nystagmus and ceaseless eyelid movement.
Both hands showed minor postaxial polydactyly,
with no involvement of skeletal structures. X-Ray
examination of the hands showed slight widening
of the terminal phalanges of both thumbs and dys-
plastic, broad and short intermediate phalanges of
all fingers. The nails were short and broad. X-Ray
examination of the feet showed varus deformity, bi-
fid terminal phalanges of the hallux and hypoplastic

d

Figure 1. Patient 1: (a) notched upper lip, small teeth,
tongue nodules and hamartoma; (b) broad first toes bilater-
ally; (c) minor skeletal changes of the feet.
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phalanges of the toes. The length of the limbs was
proportional to the body size (Figure 1).

No malformation was detected in the cardio-
vascular and urinary systems. The boy showed se-
vere delay in motor and mental development. At
18 months he could not sit or stand on his own and
had generalized hypotonia with outbursts of unmo-
tivated stereotypic movement. A computed tomog-
raphy (CT) scan of the brain was not performed.
Fundoscopy and karyotype were both normal.

Patient 2. A 4-year old girl was the sixth child
of unrelated parents of Muslim origin. There is no
history of anomalies in the family. She was born
after a normal pregnancy and delivery, with birth
weight 3100 g and body length 49 cm. Motor de-
lay was noticed when she was 4 months old. At ex-
amination she showed motor developmental delay,
poor coordination, speech delay (was only able to
pronounce a few words). The first four girls have
normal intelligence and were without any malfor-
mation. The fifth child was a boy and had moderate
mental retardation with seizures as a consequence
of a perinatal trauma, but no apparent malformation.

The patient had hypertelorism, narrow palpe-
bral fissures, high arched palate, multiple frenulae,
broad nasal root, and low-set posteriorly rotated ears
with protruded lobules. Her neck was short and she
had mesoaxial hexodactyly on both hands, the extra
digit originating from the fourth finger. X-ray exami-
nation showed Y shaped third metacarpal on the right
hand, the extra digit being hypoplastic. On the left
hand she had only five metacarpal bones, while the
hypoplastic phalanges of the extra finger originated
from the root of the fourth finger. There were preax-
ial polydactyly of both halluces. The first metatarsal
bones were broad bilaterally (Figure 2). A CT scan
revealed mild hydrocephaly, vermis hypoplasia and
widening of the fourth chamber. Ultrasonographic
evaluation of the kidneys and heart was normal.
Karyotype was also normal.

Patient 3. A 3-month-old girl of Albanian eth-
nicity was the second child of healthy, unrelated
parents (mother was 38 and father 39 years old,
respectively), and she was referred to hospital for
intermittent tachypnoea. The older, 14-year-old
sister, was severely mentally retarded. The mother
had four miscarriages before the birth of the patient
who, after an uneventful pregnancy, was delivered
at term by cesarean section because of her breech
position, birth weight 3300 g and length 50 cm.
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Figure 2. Patient 2: (a) mesoaxial polysyndactyly of
the hands; (b) duplicated halluces with duplicated nails;
(c) Roentgenograms showing forked third metacarpal on
the right hand and broad metatarsal bones on the feet.

Postnatal period was normal. On examination post-
axial polysyndactyly of the left hand and duplicated
first toes bilaterally were noted. She had mild facial
dysmorphism including hypertelorism, telecanthus,
long palpebral fissures, and a beaked nose (Figure 3).
The tongue was lobulated and the ears were low-set.
The eyes showed intermittent episodes of “sinking”
without permanent nystagmus. Umbilical hernia 2 °
1 cm and diastasis of abdominal muscles were pres-
ent. An X-ray revealed duplication of phalanges of
the extra finger originating from the root of the fifth
metacarpal bone. There was duplication of proximal
and distal phalanges on the left toe, and duplication
of the distal phalange of the right toe. Both first
metatarsal bones were broadened. Ultrasonography
of the brain, heart and kidneys gave normal results.
Karyotype was also normal.

The sister had no features of OFD syndrome
and the reason for her developmental delay was un-
solved. The mother was healthy and ultrasonogra-
phy of her kidneys was normal.

Patient 4. The newborn with phenotypically
ambiguous genitalia, was referred to the hospital
because of respiratory distress syndrome and the
presence of multiple anomalies. The family history
was unremarkable. The parents were young and not
related, of Gipsy origin, and had a healthy girl pre-
viously. The second pregnancy was complicated by

Figure 3. Patient 3: (a) facial features of the infant;
(b) postaxial polydactyly of the left hand; (c) mesoaxial
poly-syndactyly on the feet

olygohydramnios and caudal presentation of the fe-
tus, and was ended by cesarean section at the 34th
gestational week because of placental abruption,
birth weight was 1750 g and length 43 cm, Apgar
score was 4/5/7 at 1/5/10 minutes, respectively.
After the primary resuscitation, the baby was re-
ferred to our clinic for further evaluation.

The following dysmorphic features were found:
wide forehead, proptosis, telecanthus, antimongol-
oid slanted eyes; broad and short nose with bulbous
tip, anteverted nares and hypoplastic nasal wings.
The philtrum was long and smooth with notch of the
upper lip. The tongue was lobed, with hamartoma
on the surface and the median cleft along the whole
length. There was a pseudocleft of the hard palate
with widening of the alveolar ridges. The ears were
large, low-set and poorly shaped with preauricular
tags on the right side. The neck was short with loose
skin. Mesomelic shortening of all limbs was pres-
ent, i.e., the forearm was shorter than the upper arm
by 2 cm, and lower leg shorter than the upper leg
by 2.5 em. There was mesoaxial hexadactyly of both
feet with syndactyly of the third, fourth and fifth toes
on the right and of the second and third toes on the
left. There was postaxial polydactyly of both hands.
The nails on the hands and feet were hypoplastic. The
genitalia showed ambiguity, a bifid scrotum and cli-
toriform penis (stage 2 on the Prader scale of viriliza-
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Figure 4. Patient 4: (a) facial dysmorphism included
hypertelorism, telecantus, lobed tongue; (b) details of the
left hand; (c) both feet.

tion); testes were not palpable (Figure 4). The karyo-
type was 46, XY. The TORCH screen was normal.

The X-rays showed normal length of the ribs,
mesomelic shortening of the tibiae and fibulae,
polydactyly of hands and feet including metacar-
pal/tarsal bones and phalanges. Ultrasonography
revealed partial atrioventricular canal, and a hypo-
plastic left kidney.

Two weeks after birth, the child died of cardiore-
spiratory insufficiency following an apnoeic episode.
Autopsy revealed bilaterally lobulated lungs, partial
hypoplasia of the intrahepatic and extrahepatic bili-
ary ducts. The testes were histologically normal, and
were located at the upper part of the inguinal channel.
The structure of the brain was normal.

DISCUSSION

The group of OFD syndromes presents mainly
with malformations of the face, oral cavity and low-
er parts of the limbs (hands and feet). Other organs
may also be affected, including kidney, brain, heart,
eye, genitalia. Thus, the number of subgroups keeps
growing, with the new published cases. Considering
the broad spectrum of anomalies of various organs,
it has been proposed that OFD syndromes belong to
the group of ciliopathies [4].

There is no definite consent about the classifica-
tion of OFD. Modes for classification of OFD syn-
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dromes were proposed by different authors, mostly
based on the additional malformations and survival:
oral-facial-skeletal syndromes [ 11]; orocardiodigital
variant [12]; CAVE, cerebroacrovisceral early lethal
[13]. Fenton and Watt-Smith [2] proposed only two
types of OFD (autosomal recessive and X-linked),
based on the inheritance pattern. However, inheri-
tance cannot always be determined. The spectrum
of appearance and extensivity of the features could
be variable, thus it is difficult to delineate between
the described subgroups. Overlapping of the fea-
tures between groups is common; therefore classi-
fication of a specific patient is sometimes difficult.
Appearance of a new feature added to the syndrome
is also common.

There are some point markers for delineation
between subgroups of OFD and related syndromes
[3,14]; however, diagnostic doubt can be seen in
many reports [15-17]. Phenotypic variations were
also present in our patients.

Patient 1 had many clinical characteristics of
OFDII, according to the generally accepted clas-
sification [3]. Minor polydactyly of the hands and
feet together with the oral findings (notch of the lip,
tongue nodules and hamartoma) point to OFDV, but
our patient’s mental retardation was much more se-
vere than that described for this subtype. A previ-
ously undescribed feature in this patient was preaxi-
al polydactyly of the feet. Similar minor limb mani-
festation was described by Levy et al. [18], clarified
as Mohr syndrome. Abnormal eye movements and
rotatory nystagmus can distinguish type III from the
other types. However, limb anomalies are presented
only by postaxial polydactyly of the feet in this type
as reported so far. On the other hand, rotatory nys-
tagmus has been described in some cases of OFDII.
Therefore, patient 1 fits into this group (Table 1).
The degree of polydactyly is not always in concor-
dance with the degree of mental retardation (as in
our patient); however, it is in concordance with ce-
rebral changes. Unfortunately, KTM was not per-
formed in our patient.

The phenotypic appearance of patient 2 is sug-
gestive of an OFDVI because of the presence of
Y shaped metacarpals, central polydactyly of the
feet, cerebellar anomalies and specific facial ap-
pearance with hypertelorism. Some authors [16,19]
found central polydactyly with forked metacarpal in
OFDII but others [20,21] consider forked metacarpal



BALKAN JOURNAL OF MEDICAL GENETICS

Sukarova-Angelovska E,*, Angelkova N, Palcevska-Kocevska S, Kocova M

Table 1. Clinical features of our four patients. (Feature present in a patient [+]; feature absent in a patient [-]; not

known [?]; feature not yet presented [/].)

Clinical Features Affected Organ Patient 1 | Patient 2 | Patient 3 | Patient 4
cleft lip [+] [-] [-] [*]
frenula [+] [+] [+] [*]

Oral high/cleft palate [+] [+] [+] [*]
tongue nodules/lobules [+] [-] [*] [*]

hamartoma [+] [-] [-] [*]

small/abnormal teeth [+] [+] 1 [/]

hypertelorism [+] [+] [*] (-]

: bulbous/bifid nose -] [+] [+] [+]
Facial low-set ears [-] [+] [+] [+]
abnormal eye movement [+] [-] [+] [?]

postaxial plydactyly [+] [-] [+] [+]

Hand preaxial polydactyly [+] [-] [-] (-]
mesoaxial polydactyly -] [+] (-] [-]

syndactyly [] [+] [+] -]

postaxial plydactyly [-] [-] [-] [-]

Foot preaxial polydactyly [+] [+] [+] (-]
mesoaxial polydactyly [-] [-] -] [+]

syndactyly [-] [+] [+] [+]

CNS [7] [*] [-] (-]
Heart [-] (-] (-] [*]
Kidney [-] (-] (-] [*]
Subtype II VI VI v

a cardinal feature of OFDVI. Central nervous system
(CNS) malformations, rarely present in other types
of OFD syndromes, are most consistent with OFDI
and OFDVI [22]. Although a female, this patient is
unlikely to have OFDI because of the lack of skin
millia and specific family history: the mother did
not have any oral or kidney anomalies; the four sis-
ters of the patient were also normal.

The features of patient 3 may be consistent with
most of the OFD syndromes. The family history:
mentally retarded sister and miscarriages (possible
aborted male fetuses) may point to the diagnosis of
X-linked dominant OFDI syndrome. However, the
older sister did not have the features of OFD syn-
drome, and the mother at the age of 38 years did not
have renal cysts. Also, the baby did not have pseu-
docleft of the upper lip or millia. Tachypnoea that
was not permanent, but frequent event can point
to the diagnosis of OFDVI, in which tachypnoea
together with postaxial polydactyly of fingers and
bifid hallux have been described. Other syndromes
such as Joubert syndrome [23] also have episodes of
tachypnoea, however, they were described to have
only postaxial polydactyly of the hands and feet,
which was not present in our patient.

The complex and apparently lethal condition of
patient 4 represents a form with the main features
of OFD syndromes: lobed tongue with medial cleft
and hamartoma, postaxial polysyndactyly of hands
and feet. In addition, the newborn had mesomelic
limb shortening, so it could be OFDIV. In the differ-
ential diagnosis of this case other syndromes were
considered. The diagnosis of Majewski syndrome
was excluded because of the absence of short ribs.
The typical breathing pattern for Joubert syndrome
(tachypnoea) was absent, although the baby had ep-
isodes of apnea. The diagnosis of Hall-Pallister syn-
drome [24] was excluded because of the absence of
the hamartoma of the brain and anal anomalies pres-
ent in this condition. We cannot fully exclude the
diagnosis of the lethal form of Smith-Lemli-Opitz
syndrome [25], since there are many overlapping
features, i.e., unlobulated lungs, ambiguous gentia-
lia, etc. The phenotypic similarity of these two syn-
dromes was pointed by Verloes et al. [26].

The subgroup OFDIV seems to be very het-
erogeneous [27], ranging from minor orofacial and
skeletal changes, to major malformations of many
organs. For example, cardiac malformations have
been described in several types of OFD syndrome
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Table 2. Some patients from the literature describing oral-facial-digital syndrome and multisystemic involve-
ment. (Feature present in a patient [+]; feature absent in a patient [—]; not described by author [?].)

Clinical
Features

Affected Organ

Patient 4

[29]

[30]

[17]

[28]| [20] [5]

[34]

[31]

[32]

[33]

Oral

cleft lip
frenula
high/cleft palate
lobed/cleft tongue
hamartoma

[+]
[+]
[+]
[+]
[+]

7]
[7]
[+]
[+]
K|

[+]
[?1
[+]
[+]
1

[7]
[7]
[+]
[+]
K|

[+]
[7]
[+]
[+]
K|

[+]
[+]
[+]
[+]
[+]

[+]
[+]
[+]
[+]

[+]
(7]
[+]
[+]
7

-]
[+]
[+]
[+]
(]

[
[?1
[+]
[+]
1

[+]
(71
[+]
[+]
[?1

Facial

hypertelorism
proptosis
bulbous/bifid nose
low-set ears
micrognathia

[+]
[+]
[+]
[+]
[*]

[7]
[+]
[+]
[+]
[*]

[+]
(71
(71
(71
[*]

[+]
unilateral
[+]

[?]
[*]

[7]
[7]
[7]
[7]
[l

(+]
[7]
(+]
[7]
[l

[+]
-]
[+]
[+]
[*]

[7]
[7]
[7]
[7]
7]

[+]
]
(71
[+]
[l

(7]
(7]
(7]
(71
[*]

[+]
(71
[+]
[+]
[?1

Hand

postaxial plydactyly
preaxial polydactyly
syndactyly

[+]
[-]
[l

[+]
[7]
7]

[+]
[-]
1

[+]
[7]
[+]

[+] [+]
[7]

[7]

[+]
-]
1

[+]
[+]
7]

[+]
(-]
-]

[+]
(71
[+]

[+]
[+]
[+]

Foot

postaxial plydactyly
preaxial polydactyly
syndactyly

[+]
-]
[+]

[+]
[+]
7]

[+]
[+]
[+]

[+]
[7]
[*]

[+]
[+]
[+]

[+]
[+]
[+]

[+]
[+]
71

-]
(+]
[?1

-]
[+]
1

[+]
[+]
(]

CNS

[-]

[+]

[+]

[+]

[+] [+]

[

[+]

[+]

[+]

Heart

[+]

7]

[+]

[*]

7] [+]

[*]

-]

-

(]

Kidney

[*]

[*]

[*]

[*]

[7] [?]

[7]

[*]

]

(7]

small thorax

[+]

[+]

[+]

[

[7] (7]

[7]

(7]

-]

tachypnea

Other

unilobulated
(7]

[+]
ambiguous
[+]

[-]

lung/; breeding anomaly
Abnormal ribs
liver/biliary anomaly
genitalia?
short tibia
other

[+]
[+]

[+]
ambiguous,
[+]

[?]

[-]
(7]

[+]
ambiguous
[+]

(7]

apnea
[
[7]

[+]

small penis

anal stenosis

[-]
[7]

[7]
agenesio penis
[7]

[7]

unibobulated
[?]
[?]
[?]
[?]
anterior-placed
anus

apnea
(-]
[7]
[7]
[7]
[7]

a/tachypnea
[?]

[?]
small penis
[?]

[?]

[+]
-]
[+]
(7]
(71

meningom

apnea
(-]
[?]
[?]
(7]

coloboma)

[?]
[?]
[?]
[?]
[?]
(7]

Unilateral: asymmetric eye proptosis; unilobulated: one-lobe lung; meningom.: meningomyelocellae; colobma: optic

split; agenesio: absent.

[16,19,28]. Ades et al. [29] reported a fetus with
severe malformations of the kidneys, heart, hepatic
ducts, lung and ambiguous genitalia. Cases of OFD
with multiple skeletal and visceral involvement
were also described [5,17,20,27,30-34]. Although
there is heterogeneity between these reports, we
suggest classifying all severe forms as a separate
subgroup of OFD with multiple system involve-
ment with mainly unfavorable outcome (Table 2).
Reports of cases with OFD syndromes show a
wide variety of facial changes, from minor notches
of the lip to complete oral clefts; from bifid tongue
tip to lobulated and hamartomaus tongue; from hypo-
plastic nasal wings to bulbous or broad nose. These
features may construct a specific pattern with vari-
able appearance in different subgroups. The diagno-
sis of a specific OFD syndrome cannot be made only
by the examination of the facial changes. However,
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some facial features, i.e., hypertelorism for types I,
IIT and VI, broad nose for type I, alar hypoplasia
and millia for type I, small teeth for type III, mi-
crognathia for type IV, although not specific, may
help clinical clarification between subtypes of OFD
syndromes until a molecular diagnostic tool will be
available.

CONCLUSIONS

We are contributing four new cases of OFD
syndromes, each presenting a diagnostic and clas-
sification puzzle. It seems that the classification of
OFD syndromes cannot keep adding new groups in-
definitely. A molecular diagnostic tool is necessary to
elucidate the pattern of anomalies in the syndrome.
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