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Abstract We report the case of a 12 year-old boy

with oto-palato-digital syndrome type II (OPD II). He

had various anomalies at birth, including bilateral

cataracts, bilateral glaucoma, bilateral severe hearing

impairment, congenital heart defect, umbilical hernia-

tion, bowed extremities and constrictions of various

joints. These clinical features and whole body X-ray

findings were compatible with OPD II. However, his

ocular disorders such as congenital cataract and glau-

coma, and congenital heart defect have never been

associated with OPD II as far as we know. His chro-

mosomal analysis revealed normal karyotype, 46,XY.

Analysis of the filamin A gene using a standard PCR-

direct sequencing method determined a C586T

(Arg196Trp) missense mutation in exon 3. Interest-

ingly, the same C586T mutation was reported previ-

ously in a patient with OPD I (mild form). Thus,

phenotype–genotype correlation of OPD is lacking in

those patients. Further clinical and genetic studies are

needed to clarify the relationship between phenotypes

and genotypes, or to identify other factor(s) that

influence the clinical features of this syndrome.
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Introduction

Oto-palato-digital (OPD) syndrome is characterized

by hearing impairment, cleft palate, deformities of

extremities and characteristic facies including frontal

bossing, marked micrognathia, hypertelorism and

downslant palpebral fissures. OPD syndrome is classi-

fied into two types according to clinical severity: the

mild form OPD I (OMIM: 311300), and the severe

form OPD II (OMIM: 304120; Taybi 1962; Dudding

et al. 1967; Fitch et al. 1976, 1983; Brewster et al. 1985).

Furthermore, several patients have been reported to

have overlapping clinical features among OPD I and

II, Larsen syndrome, atelosteogenesis I and II, boo-

merang dysplasia, the lethal male Melnick-Needles

syndrome, and acro-coxo-melic dysplasia (Plauchu

et al. 1984; Blanchet et al. 1993; Nishimura et al. 1997;

Robertson et al. 1997; Verloes et al. 2000).

The causative gene of OPD syndrome has been

mapped to Xq28 (Biancalana et al. 1991; Hoo et al.

1991; Hoar et al. 1992). Robertson et al. (2003) dem-

onstrated that OPD II is caused by mutations in the

coding region of the filamin A gene (FLNA; OMIM:

300017). FLNA is a gene encoding an actin-binding
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protein, and mutations in this gene have been detected

in patients with Melnick-Needles syndrome or fronto-

metaphyseal dysplasia in addition to OPD I and OPD

II. However, it is not clear why mutations in the same

gene results in different clinical entities (Robertson

et al. 2003; Robertson 2005). Here, we report on a

12-year-old boy with severe OPD II manifestations

whose mutation in FLNA was identical to that of an

OPD I patient.

Case report

The patient is a 12-year-old Japanese boy. He was born

as the first child of nonconsanguineous healthy parents

at 41 weeks and 2 days of gestation, with weight and

length of 3,068 g (–0.3 SD) and 50.0 cm (+0.3 SD),

respectively. His eyes exhibited pseudoexophthalmos

and were always closed. He also had a widow’s peak,

micrognathia, small mouth, short neck, heart murmur,

narrow chest, umbilical herniation, bowed extremities,

and contractures of bilateral elbow, wrist, shoulder,

hip, knee, and ankle joints (Fig. 1a–i). Ophthalmolog-

ical examinations revealed bilateral cataracts and

bilateral glaucoma, for which he has undergone oph-

thalmologic surgery several times. His left eye was

removed and replaced with an artificial eyeball. He is

blind in the right eye despite corneal transplantation.

Various clinical examinations revealed cleft palate,

bilateral severe hearing impairment (no response to

90 dB bilaterally), congenital heart defects such as

dilatation of Valsalva sinus, atrial septal defect (ASD),

dilatation of the aortic valve, and thickness of the mi-

tral valve as seen in neonatal Marfan syndrome. His

skeletal radiographic findings were as follows: large

cranium relative to the face, large orbita, Wormian

bones, flat pituitary sella, vertical clivus with unusual

projection in its dorsal aspect, tall occipital condyles

and hypoplastic mandible; kyphoscoliosis, tall verte-

brae, spina bifida and bifid spinous processes in cervical

spine, long curved clavicles and curved deformity of

ribs; bowing deformity with undertubulation of long

tubular bones, posterior dislocation of the radius at the

elbows, short ulna, pseudo-epiphysis of second meta-

carpal bones and enlarged distal phalanges in his

extremities; flat foot and enlarged distal phalanges of

the hands and feet; and small iliac wings with flat

acatebular roof in his pelvis (Fig. 1j–l). Most of the

aforementioned clinical and radiological features were

compatible with OPD II. However, congenital cata-

racts and glaucoma as well as congenital heart defects

such as dilatation of Valsalva sinus, ASD, dilatation of

the aortic valve and thickness of the mitral valve have

never been reported to be associated with OPD II. He

also suffered complications because of respiratory

failure due to deformed chest and adenoid hyperplasia,

urinary tract stenosis, apnea attacks and poor weight

gain. Because of skeletal anomalies, hearing loss, and

near total blindness, precise assessment of his mental

development has been difficult. His present general

Fig. 1 a–c Pictures of our
patient at neonatal stage.
d–i Pictures of our patient at
7 years old. j–l Bone X-ray
films of our patient at 7 years
old. m, n Sequence data from
the filamin A gene (FLNA) of
a control (m) and the patient
(n). Arrows indicate the
discordant base pair
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condition at 12 years old are as follows: his weight,

length and head circumference are 14.0 kg (–3.3 SD),

105.0 cm (–5.9 SD) and 53.0 cm (–0.6 SD), respec-

tively. He cannot sit, stand up, or move by himself. He

can drink only nutritional formula by himself and

never takes a solid meal; however, his swallowing

function is not defective. Therefore, his dietary prob-

lems may reflect psychological problems. He also has

sleeping disorder. He has keen olfactory and tactile

sensations. He has social smile but cannot speak: his

only way to express his complaint is to cry.

Molecular and cytogenetic studies

Chromosomal analysis revealed normal karyotype,

46,XY in our patient. Sequence analysis of theFLNA

gene was performed according to a previously reported

method (Robertson et al. 2003), and revealed a mis-

sense C to T mutation at position 588, resulting in an

Arg196Trp change in the filamin A protein.

Discussion

OPD II syndrome is a potentially lethal skeletal dys-

plasia with X-linked recessive inheritance, and has

various clinical spectrums ranging from relatively mild

to severe, depending on the kinds of complications the

patient has. The cardinal clinical manifestations of

OPD II are characteristic facial features, multiple

skeletal abnormalities, hearing impairment, and palate

abnormality. Our patient had various malformations

compatible with OPD II, and not associated with other

disorders caused by FLNA gene mutations such as

OPD I and Melnick-Needles syndrome. However, his

ocular disorders—congenital cataract and glau-

coma—as well as the congenital heart defect have

never been associated with OPD II as far as we know.

Interestingly, his congenital heart defects—dilatation

of bothValsalva sinus and aortic valve—are usually

seen in Marfan syndrome. On the other hand, glau-

coma, tetralogy of Fallot and ASD have been reported

in Melnick-Needles syndrome patients (Donnenfeld

et al. 1987; Neou et al. 1996). Thus, our patient can be

categorized as having OPD II, but his clinical features

are relatively severe and unique in that he had addi-

tional unusual complications.

Genetic studies on FLNA gene mutations have been

reported in OPD syndrome (Robertson et al. 2003;

Robertson 2005). FLNA mutations can result in loss-

of-function or alterations in filamin A function

(Robertson 2005). The former was seen in bilateral

periventricular nodular heterotopia (PVNH) (OMIM:

300049) (Fox et al. 1998), and the latter has been re-

ported in OPD-spectrum disorders such as OPD I,

OPD II, frontometaphyseal dysplasia and Melnick-

Needles syndrome. Genotype–phenotype correlation is

relatively clear between Melnick-Needles syndrome

and OPD II, but is not always so between OPD I and

OPD II. Mutations have been detected in the actin-

binding domain of filamin A in both OPD I and II

patients (Robertson 2005). Our patient has a missense

mutation, 586C to T leading to an Arg196Trp substi-

tution in filamin A. Two other patients have previously

been reported to have a mutation at the same position

in FLNA as our patient. One patient had C586T, ex-

actly the same mutation as our patient; however, his

phenotype was quite different from that of our patient.

He only had abnormal digits and cleft palate, but not

short stature or bowed bones, and therefore was

diagnosed OPD I (Robertson et al. 2003). Another

patient had a 586C to G mutation, leading to an

Arg196Gly substitution in filamin A (Robertson et al.

2003). Andre et al. (1981) originally reported that the

family of the patient had had four other cases of OPD

II, all of which were severe, with the patients dying at

21 days to 3.5 months after birth. Thus, the pheno-

type–genotype correlation was not apparent in the

three OPD patients with a mutation at 586C in FLNA:

the identical mutation (C586T) can give rise to two

distinct phenotypes, OPD I and OPD II. Furthermore,

a family with both OPD I and II patients has been

reported (Horn et al. 1995).

Phenotype–genotype correlation is apparent

between OPD-spectrum disorders and PVNH: OPD-

spectrum disorders are phenotypically distinct from

PVNH, and such differences are due to alteration vs

loss-of-function in filamin A function, respectively

(Robertson et al. 2003). However, OPD I and II are

phenotypically very different, despite the fact that they

result from similar or even identical mutations in

FLNA. It is possible that an additional factor(s) plays a

role in the pathogenesis of OPD-spectrum disorders.

Further study will be needed to clarify the molecular

mechanisms of OPD-spectrum disorders.

References

Andre M, Vigneron J, Didier F (1981) Abnormal facies, cleft
palate and generalised dysostosis: a lethal X-linked syn-
drome. J Pediatr 98:747–752

Biancalana V, Le Marec B, Odent S, van den Hurk JA, Hanauer
A (1991) Oto-palato-digital syndrome type 1: further
evidence for assignment of the locus to Xq28. Hum Genet
88:228–230

372 J Hum Genet (2007) 52:370–373

123



Blanchet P, Lefort G, Eglin MC, Rieu D, Sarda P (1993)
Multiple congenital anomalies associated with an oto-
palato-digital syndrome type II. Genet Couns 4:289–294

Brewster TG, Lachman RS, Kushner DC, Holmes LB, Isler RJ,
Rimoin DL (1985) Oto-palato-digital syndrome, type II—an
X-linked skeletal dysplasia. Med Genet 20:249–254

Donnenfeld AE, Conard KA, Roberts NS, Borns PF, Zackai EH
(1987) Melnick-Needles syndrome in males: a lethal multi-
ple congenital anomalies syndrome. Am J Med Genet
27:159–173

Dudding BA, Gorlin RJ, Langer LO (1967) The oto-palato-
digital syndrome. A new symptom-complex consisting of
deafness, dwarfism, cleft palate, characteristic facies, and a
generalized one dysplasia. Am J Dis Child 113:214–221

Fitch N, Jequier S, Papageorgiou A (1976) A familial syndrome
of cranial, facial, oral and limb anomalies. Clin Genet
10:226–231

Fitch N, Jequier S, Gorlin R (1983) The otopalatodigital
syndrome, proposed type II. Am J Med Genet 15:655–664

Fox JW, Lamperti ED, Eksioglu YZ, Hong SE, Feng Y, Graham
A, Scheffer IE, Dobyns WB, Hirsch BA, Radtke RA,
Berkovic SF, Huttenlocher PR Wealsh CA (1998) Muta-
tions in filamin 1 prevent migration of cerebral cortical
neurons in human periventricular heteropia. Neuron
21:1315–1325

Hoar DI, Field LL, Beards F, Hoganson G, Rollnick B, Hoo JJ
(1992) Tentative assignment of gene for oto-palato-digital
syndrome to distal Xq (Xq26–q28). Am J Med Genet
42:170–172

Hoo JJ, Hoar DI, Beards F, Hoganson G, Rollnick B (1991)
Tentative assignment of oto-palato-digital syndrome gene to
distal Xq (Xq26–q28) (Series). Miami short reports.
Advances in gene technology: the molecular biology of
human genetic disease. IRL, New York: IRL

Horn D, Nitz I, Bollmann R (1995) Oyo-palato-digital syndrome
with features of type I and II in brothers. Genet Couns
6:233–240

Neou P, Krykanides S, Gioureli E, Bartsocas CS (1996) Melnick-
Needles syndrome in a mother and her son. Genet Couns
7:123–129

Nishimura G, Horiuchi T, Kim OH, Sasamoto Y (1997) Atypical
skeletal changes in otopalatodigital syndrome type II,
boomerang dysplasia, atelosteogenesis type I and type III,
and lethal male phenotype of Melnick-Needles syndrome.
Am J Med Genet 73:132–138

Plauchu H, Maisonneuve D, Floret D (1984) Acro-coxo-mes-
omelic dwarfism: a new variety of autosomal recessive
dwarfism. Ann Genet 27:83–87

Robertson S, Gunn T, Allen B, Chapman C, Becroft D (1997)
Are Melnick-Needles syndrome and otopalatodigital syn-
drome type II allelic? Observations in four-generation
kindred. Am J Med Genet 71:341–347

Robertson SP, Twingg SR, Sutherland-Smith AL, Biancalana V,
Gorlin RJ, Horn D, Kenwrick SJ, Kim CA, Morava E,
Newbury-Ecob Rorstavik KH, Quarrell OWJ, Schwartz CE,
Shears DJ, Suri M, Kendrick-Jones J, The OPD-spectrum
disorders clinical collaborative group, Wilkie AOM (2003)
Localized mutations in the gene encoding the cytoskeletal
protein filamin A cause diverse malformations in humans.
Nat Genet 33:487–491

Robertson SP (2005) Filamin A: phenotype diversity. Curr Opin
Genet Dev 15:301–307

Taybi H (1962) Generalized skeletal dysplasia with multiple
anomalies. Am J Roentgenol 88:450–457

Verloes A, Lesenfarits S, Barr M, Grange DK, Journel H,
Lombet J, Mortier G, Roeder E (2000) Fronto-otopalato-
digital osteodysplasia: clinical evidence for a single entity
encompassing Melnick-Needles syndrome, otopalatodigital
syndrome type 1 and 2, and frontometaphyseal dysplasia.
Am J Med Genet 90:407–422

J Hum Genet (2007) 52:370–373 373

123


	A Japanese case of oto-palato-digital syndrome type II: an apparent lack of phenotype-genotype correlation
	Abstract
	Introduction
	Case report
	Molecular and cytogenetic studies
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


