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Abstract
Project code: BRG44-8-0018
Project Title: Clinical and Molecular Genetics Research
Investigators: Dr. Piranit Kantaputra
Department of Pediatric Dentistry, Faculty of Dentistry, Chiang Mai University

Email: dnpdi001@chiangmai.ac.th

Project Period: May 15, 2001-August 31, 2005
This research project supported by TRF has produced 18 publications in the

international journals. The reprints of the articles are enclosed in this final

report.

aper 1: Laurin-Sandrow syndrome with additional associated
manifestations. Am J Med Genet 2001;98:210-215.
Kantaputra PN.
A Thai man with Laurin-Sandrow syndrome (LSS, MIM 135750), the ninth
reported case, is described. He had an underdeveloped nasal boni,. scar-like

seams under the nose, large heads of mandibular condyles, and
brachymesophalangy of toes as newly observed findings of the syndrome. He
also had mental retardation. The patient had duplication of ulna, with
triphalangeal thumbs, and polydactyly of one finger. The triphalangeal thumbs
were non-opposable. Carpal bones were malformed. Mirror image polydactyly
of the toes was present. There were nine toes on the right and eight on the
left. Joint abnormalities were observed at his elbows, wrists, knees, ankles,
fingers, and toes. Synostosis of severely malformed tarsal bones was noted.
This appears to be the first case of LSS with anomalies not limited to the nose
and limbs. The relationship between LSS, tibial hemimelia-polysyndactyly-
triphalangeal thumbs syndrome, triphalangeal thumb-polysyndactyly
syndrome, preaxial polydactyly types 2 and 3, and Haas-type syndactyly is
discussed.
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Paper 2: “Ment al retardation, obesity, mandibular prognathism with eye and
skin anomalies (MOMES syndrome): A Newly recognized autosomal recessive
syndrome.

Am J Med Genet 103:283-288, 2001.

We report two daughters of a Thai family affected with mental retardation,
delayed speech, obesity, craniofacial manifestations, and ocular anomalies.
Craniofacial manifestations included macrocephaly, maxillary hypoplasia,
mandibular prognathism, and crowding of teeth. Ocular anomalies consisted
of blepharophimosis, blepharoptosis, decreased visual acuity, abducens palsy,
hyperopic astigmatism, and accommodative esotropia. Chronic atopic
dermatitis, lateral deviation of the great toes, and cone-shaped epiphyses of
the toes were observed. The disorder is suggested to be autosomal recessive.
The combination of findings found in our patients has not hitherto been
described.

It has been recognized as a “NEW” syndrome in Online Mendelian Inheritance in
Man (OMIM).

3aper-3:  Cryptophthalmos, dental * and oral  abnormalities, and

brachymesophalangy of second toes: New syndrome or Fraser syndro‘r‘;e?

Am J Med Genet 2001;98:263-268.

Kantaputra P, Eiumtrakul P, Matin T, Opastirakul S, Visrutaratna P, Mevate
u.

We report on an 8-year-old Thai girl with bilateral complete cryptophthalmos,
facial asymmetry, delayed bone age, brachymesophalangy and medial
deviation of the second toes, and dental anomalies. The dental anomalies
consist of delayed dental development, congenital absence of the second
premolars, microdontia of the deciduous molars. A fibrous band of the buccal
mucosa was found. Dental anomalies are rare among patients with Fraser
syndrome. They have not been reported in either isolated or other syndromic
cryptophthalmos. The oral manifestations and brachymesophalangy of the
second toes found in our patient may represent newly recognized findings
associated with cryptophthaimos or they may represent a newly recognized
syndrome.
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Paper 4: Digital dysmorphism with craniofacial and other new associated
abnormalitites”

Clinical Dysmorphology 2001;10:171-175.

Kantaputra PN, Chalidapong P, Visrutaratna P.

We report digitotalar dysmorphism in a grandfather, father, and a daughter. Ali
the affected members had clasped thumbs. The father had a short stature,
large zygomatic arch and a flat mandibular condyle. The newly recognized
findings found in the affected girl were large maxillary deciduous central
incisors, a short proximal phalanx of the second finger, and a large
subcutaneous hemangioma of the back. Her paternal grandfather had only
congenital clasped thumbs. Congenital clasped thumb is a very
heterogeneous anomaly and related to many syndromes. The findings in the
reported family which are consistent with digitotalar dysmorphism, include
congenital clasped thumbs, ulnar deviation of fingers, and a congenital
vertical tali.

Paper’5:  Dentinogenesis imperfecta-associated syndromes.
Am J Med Genet 2001:104:75-78.

Kantaputra PN

This paper reviews the conditions that are related to dentinogenesis

imperfecta.

Paper 6: A newly recognized syndrome of skeletal dysplasia with
opalescent and rootless teeth.

Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2001 Sep;92(3):303-7.
Kantaputra PN.

A Thai girl with skeletal dysplasia and dental anomalies was seen. Her
anomalies consisted of disproportionately short stature, short neck, broad and
depressed nasal bridge, broad chest in the anteroposterior dimension,
kyphosis, widely spaced nipples, and protruded abdomen. Radiographic
testing indicated that she had a large sella turcica, platyspondyly, hypoplastic
acetabulum, and a small body of mandible. Both her deciduous and
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permanent teeth were equally opalescent, and most were rootless, with root
development of the mandibular teeth more severely affected. Some maxillary
roots were extremely short and tapered. Hypodontia was also observed.
These findings represent a unique and hitherto undescribed syndrome of
skeletal dysplasia with concomitant dental anomalies.

Paper 7: Van der Woude syndrome with sensorineural hearing loss, large
craniofacial sinuses, dental pulp stones, and minor limb anomalies: Report of a
four-generation Thai family

Am J Med Genet 108:275-280, 2002

Kantaputra PN, Sumitsawan Y,\Schutte BC, Tochareontanaphol C.

A four-generation Thai family affected with Van der Woude syndrome is
reported. The disorder appeared to be originally inherited from a person who
was half Thai and half Pakistani. The lip lesions found in this family were
varied and did not appear to be related to other phenotypes. There were
some clinical manifestations possibly specific for the condition in this family.
They included sensorineural hearing loss, prominent frontal bone, large
frontal/sphencidal/maxillary sinuses with increased mastoid air cells, long
tooth roots, dental pulp stones, ankyloglossia, brachydactyT;/' of hands,
brachyphalangy, and hyperphalangy of toes, and single flexion crease of the
fifth fingers. Fluorescence in situ hybridization analysis revealed no visible
deletion at a 1932-41 region.

Faper 8: A Thai mother and son with distal symphalangism, hypoplastic carpal

bones, microdontia, dental pulp stones, and narrowing of zygomatic arch: A new
distal symphalangism syndrome?

Am J Med Genet 109:56-60, 2002

Kantaputra PN, Kinoshita A, Limwonges C, Praditsup O, Niikawa N.

A Thai mother and son with distal symphalangism and other associated
abnormalities are reported. Distal and middle phalanges of fingers and toes 2-
5 were either aplastic/hypoplastic or fused between the corresponding digits.
The second fingers and fourth fingernails were most severely affected in both
patients. The mother's hands were less severely affected; the middle and
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distal phalanges of her hands were malformed and fused. Besides the
absence of fusion lines, the shape of the fused middle and distal phalanges
was quite different from that of other types of fusion, i.e., fused bones in both
patients did not maintain the normal configuration of bone, referring to as
"middle-distal phalangeal complex". Distal symphalangism was observed in
toes 2-5 of the mother and in toe 3 of the son. Both patients had additional
clinical manifestations such as narrowing of the zygomatic arch, dental pulp
stone, microdontia of a mandibular permanent central incisor, cone-shaped
epiphyses of middle phalanges of fingers, and absence of scaphoid,
trapezium, trapezoid, and pisiform bones. Mutation analysis of NOG and
ROR?2, the genes responsible for proximal symphalangism and brachydactyly
type B, respectively, was negative.

It has been recognized as a “NEW” syndrome in Online Medelian Inheritance in Man
(OMIM),

aper 9: A dominantly inherited malformation syndrome with short stature,

upper limb anomaly, minor craniofacial anomalies, and absence of TBX5
mutations: Report of a Thai family

Am ] Med Genet 2002;111:301-306.

Kantaputra PN, Yamasaki K, Ishida T, Kishino T, Niikawa N.

We report on a Thai family with dominantly inherited maiformation syndrome
with upper limb anomalies, short stature, quadricuspid aortic valve, and minor
craniofacial anomalies. The affected individuals comprised a mildly affected
mother, a moderately affected daughter, and a most severely affected son.
The daughter and son had short stature. The craniofacial abnormalities
comprised frontal bossing, hypoplastic nasal bones, depressed nasal bridge,
and broad nasal alae. The upper limb defects varies among the patients,
ranging from radial ray defects in the mother through radial and uinar ray
defects with unilateral humeral hypoplasia in the daughter to radial ray defects
with severe oligodactyly and bilateral humeral hypoplasia in the son. All
patients in this family had hypoplasia of the shoulder girdle and resembled
what is observed in many families with Holt-Oram syndrome. Moreover, the
son showed quadricuspid aortic valve with mild aortic regurgitation. However,
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the present family did not show any mutation of the TBX5 gene, a disease-
causing gene of Holt-Oram syndrome. The present family deserves further
investigation on other genes that play a role in the development of the upper
limbs, particularly of radial rays.

Paper 10: Apparently new osteodysplastic and primordial short stature
with microdontia, opalescent teeth, and rootless molars in two siblings.
Am J Med Genet 2002;111:420-428.

Kantaputra PN

A Thai man and his sister affected with a newly recognized syndrome of
proportionate primordial short stature are reported. The patients had severe
intrauterine and postnatal growth retardation, prominent nose and nasal
bridge, small pinnae, large sella turcica, areas of hypo- and
hyperpigmentation of skin, dry and thin scalp hair, and long and straight
clavicles. Ivory epiphyses and cone-shaped epiphyses of the hands were
found when they were young, but most of them disappeared as they grew up.
Scaphoid and trapezium had angular-appearance. The second toes were
unusually long. Distal symphalangism of toes and barchymesoﬁhalangy of
fingers were noted. The findings that appear.to distinguish this syndrome from
the previously reported syndromes are long second toes, opalescent and
rootless teeth, severe microdontia, severely hypoplastic alveolar process, and
unerupted tooth. The mode of inheritance is suspected to be autosomal
recessive.

Polydactyly, Dysplastic Ears, Dental Anomalies, and Exclusion of NOG and
GDF5 genes.

Am J Med Genet 120A:381-385, 2003

Kantaputra PN, Pongprot Y, Praditsap O, Pho-iam T, Limwongse C.

A Thai girl with a unique combination of limb and craniofacial anomalies is

reported. Manifestations include blepharoptosis; prominent nose; hypodontia;
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multiple, hyperplastic frenula; and dysplastic ears. Limb anomalies include
short stature, postaxial polydactyly of both hands and the left foot, proximal
and distal symphalangism of fingers, and congenital absence of the distal
phalanges of toes 2-5. Mutation analyses of NOG and GDF5, the genes
responsible for symphalangism-related syndromes, were negative.
Collaborated with Molecular Genetic Unit, Siriraj Hospital Medical School.

This has been considered a new syndrome by OMIM. It has been recognized as “Thai
Symphalangism Syndrome”

Paper 12: Thyroid Dysfunction in a Patient with Aglossia.

Am ] Med Genet 122A:274-277, 2003.

Kantaputra P, Tanpaiboon P.

We report a Thai girl who had aglossia, micrognathia, microsomia, collapse of
mandibular arch, persistence of buccopharyngeal membrane, microcephaly,
and mild developmental delay. Thyroid function tests indicated that she had
subclinical hypothyroidism. Thyroid scan revealed normal uptake of the whole
thyroid gland. Tongue morphogenesis is integrally linked to the normal
development of thyroid gland, and abnormal tongue morphogenesis could
potentially result in a functional thyroid disorder. We p?c?pose that
micrognathia, microsomia, congenital absence of mandibular incisors, and
collapse of the mandibular arch are the result of abnormal tongue
development. '

aper 13; Heterozygous mutation in the SAM domain of p63 underlies
Rapp-Hodgkin ectodermal dysplasia.

J Dent Res. 2003 Jun;82(6):433-7.

Kantaputra PN, Hamada T, Kumchai T, McGrath JA.

Several ectodermal dysplasia syndromes, including Ectrodactyly-Ectodermal
dysplasia-Clefting (EEC) and Ankyloblepharon-Ectodermal Dysplasia-Clefting
(AEC) syndromes, are known to result from mutations in the p63 gene. We
investigated whether Rapp-Hodgkin syndrome (RHS) is also caused by
mutations in the p63 gene. We identified a heterozygous de novo germiine
missense mutation, S545P, in the sterile-alpha-motif (SAM) domain of p63, in



Clinical and Molecular Genetics Research : W71l Aunzyas uoznme 8

a Thai patient affected with RHS. This is the first genetic abnormality to be
described in RHS. The amino acid substitution is the most downstream
missense mutation in p63 reported thus far. Histological assessment of a skin
biopsy from the patient's palm showed hyperkeratosis and keratinocyte cell-
cell detachment in the upper layers of the epidermis, along with numerous
apoptotic keratinocytes. Collectively, these investigations demonstrate that
RHS is also caused by mutations in p63 and that the clinical similarities to
AEC syndrome are paralleled by the nature of the inherent mutation.

We were the first group who found the gene responsible for Rapp-Hodgkin
Ectodermal Dysplasia.

Type (MDK), and comments on the paper of the second reported family of
MDK by Shears et al. (Invited Comments)

Am J Med Genet 2004;128A:1-5.

Kantaputra PN.

This is the 13-year-follow up report on Mesomelic dysplasia, Kantaputra type.
It was the genetic bone disorder | discovered 13 years ago in Chi‘;ng Mai.
Recently there have been reports of this syndrome in The Holland and
England. '

Paper 15: Microcephalic Osteodysplastic Primordial Dwarfism with
severe microdontia and skin anomalies: Confirmation of a New
Syndrome.

Am J Med Genet 2004;130A:181-190.

Kantaputra PN, Tanpaiboon P, Unachak K, Praphanphoj V.

We report two related Thai children having a new syndrome of microcephalic
osteodysplastic primordial dwarfism (MOPD). The findings which classify
them as having MOPD include IUGR, microcephaly, prominent nose and
nasai bridge, small pinnae, short stature, cone-shaped and ivory-epiphyses,
delayed bone age, slender long bones, and abnormal pelvis. The findings that

distinguish them as having newly recognized syndrome consist of severe
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microdontia, malformed teeth, single-rooted or rootless teeth, severely
hypoplastic alveclar bone, cafe au lait spots, acanthosis nigricans, and areas
of hypo- and hyperpigmented skin. The reported patients appear to have the
same condition as the family reported by Kantaputra [2002: Am J Med Genet
111:420-428).

Paper

large craniofacial sinuses, and limb anomalies in Vna der Woude
syndrome patients.

Oral Biosci Med 2004;1:277-282.

Kantaputra PN, Limwongse C, Assawamakin A, Praditsap O, Kemaleelakul U,
Miedzybrodzka ZH, Kondo S, Schutte B.

Van der Woude (VWS) and popliteal pterygium syndromes are caused by
mutations in the interferon regulatory factor (/IRF6) gene. Two Thai VWS
families demonstrating newly recognized findings of VWS are reported. The
phenotype in the first family includes sensorineural hearing loss, cleft lip and
palate, lower lip anomalies, ankyloglossia, hypodontia, dental pulp stones,
large craniofacial sinuses, and limb anomalies. Molecular anal?sis of IRF6
revealed an 11 bp deletion in exon 4. This frameshift mutation truncates IRF6
just after the DNA binding domain. The mutation implies°that IRF& can affect
dental pulp calcification, pneumatization of craniofacial sinuses, and ear and
limb development. The second family consists of an affected brother and
sister. Both have lower lip anomalies and the sister has cleft lip and palate.
Interstingly, both have abnormal shape of the mandibular deciduous and
permanent molars. Mutation analysis of /IRF6 was negative, suggesting that

the mutations may be located outside of the coding exons or in other loci.

per17: A newly recognized syndrome involving limbs, pelvis, and

genital organs or a variant of Al-Awadi/Raas-Rothschild syndrome?
Am J Med Genet 2005;132:63-67.
Kantaputra PN, Tanpaiboon P.
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We report on a 3-year-old Thai boy with limb, pelvic, and genital
malformations. The combination of findings found in this patient is similar to
that of Al-Awadi/Raas-Rothchild syndrome (AARRS) or limb/pelvis
hypoplasia/aplasia syndrome. The upper limbs are more severely affected
than the lower ones. Unlike that of AARRS, the radial ray is more severely
affected than the ulnar ray. The presence of humeroulnar synostosis and
humero-ulnar-radial synostosis and the absence of a radius distinguishes it
from AARRS. The similarities and dissimilarities between the features in the
present patient and other limb-pelvic hypoplasia/aplasia syndromes are
discussed. The findings in this group of patients appear to demonstrate limb-
pelvis-genital organ developmental field defects.

daper 18: Response to: Microcephalic osteodysplastic primordial

dwarfism with severe microdontia and skin anomalies by Dr. Judith Hall.
Am J Med Genet 130:181-190.
Kantaputra PN. and Tanpaiboon P.

Introduction & Summary
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With the kind support from The Thailand Research Fund (TRF), we have
discovered 8 new genetic syndromes. We were the first in the world who
found that p63 gene is responsible for causing Rapp-Hodgkin Ectodermal
Dysplasia. We have produced total of 18 international publications.

Output from these Research Projects

1. | have presented the result of the project 5 at The Eleventh Robert J.
Gorlin Conference on Dysmorphology” on the 10™ of October, 2001 at
University of Minnesota.

2. “Apparently new Microcephalic osteodysplastic and primordial short
stature with microdontia, opalescent teeth, and rootless molars in two
sibs.” It was presented at the meeting of International Association of Oral
pathology (IAOP) in Singapore. August 5-8, 2002.

3. The New syndromes of symphalangism were presented at The Twelfth
Robert J. Gorlin Conference on Dysmorphology” on the 13™ of October,
2002 at University of Minnesota.

4. Van der Woude Syndrome project was present at the IADR Southeast
Asian Meeting in Ho Chin Minh, Vietham, September 2003.

5. New syndrome of Microcephalic Osteodysplastic Primordial DWarfism was
presented at The Thailand Dental Faculty Research Meeting in Chiang
Mai October, 2003.

6. The findings from these projects have been presented several times in
teaching lectures at meetings and seminars in Thailand, China, and The
United States of America.

7. The results of these projects have been broadcasted as interviews in radio
programs in Thailand and in the newspaper (1nuiy).

Collaborations

We collaborated with The Molecular Genetics Unit of Siriraj Hospital Medical
School (Dr. Chanin Limwongse) and Craniofacial Genetic Laboratory, School
of Medicine, University of lowa (Prof. Jeff C. Murray and Dr. Brian Schutte).
Collaborating with a Genetic Skin Group at St. John Dermatology Institute,
London (Prof. John A. McGrath), we found the gene and mutation responsible
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for Rapp-Hodgkin Ectodermal Dysplasia. We still have worked with these

great scientists in a few ongoing projects.
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Laurin-Sandrow Syndrome With Additional

Associated Manifestations

Piranit N. Kantaputra*

Department of Pediatric Dentistry, Faculty of Dentistry, Chiang Mai University, Chiang Mai, Thailand

A Thai man with Laurin-Sandrow syndrome
(LSS, MIM 135750), the ninth reported case,
is described. He had an underdeveloped
nasal bone, scar-like seams under the nose,
large heads of mandibular condyles, and
brachymesophalangy of toes as newly
observed findings of the syndrome. He also
had mental retardation. The patient had
duplication of ulna, with triphalangeal
thumbs, and polydactyly of one finger. The
triphalangeal thumbs were non-opposable.
Carpal bones were malformed. Mirror image
polydactyly of the toes was present. There
were nine toes on the right and eight on the
left. Joint abnormalities were observed at
his elbows, wrists, knees, ankles, fingers,
and toes. Synostosis of severely malformed
tarsal bones was noted. This appears to be
the first case of I.SS with anomalies not
limited to the nose and limbs. The relation-
ship between LSS, tibial hemimelia-poly-
syndactyly-triphalangeal thumbs syndro-
me, triphalangeal thumb-polysyndactyly
syndrome, preaxial polydactyly types 2 and
3, and Haas-type syndactyly is discussed.
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INTRODUCTION

Laurin-Sandrow syndrome (LSS, MIM 135750) is a
rare autosomal-dominant disorder characterized by
preaxial polysyndactyly of hands and feet in mirror-
image fashion, congenital absence of the radius and
tibia with duplication of the ulna and fibula (dimelia),
and nasal defects. The nasal defects consist of hypopla-
sia of the nasal alae, columella groove, and incomplete
external nares along the inferior margin {Laurin et al.,
1964; Sandrow et al., 1970; Kogekar et al., 1993; Martin
et al., 1993; Martinez-Frias et al., 1994; Hatchwell and
Dennis, 1996]. Eight cases have been reported [Marti-
nez-Frias et al.,, 1994; OMIM]. The gene responsible for
L3S remains unknown.

Here 1 report a new case of LSS, with previously
unreported findings including mild mental retardation,
an underdeveloped nasal bone, scar-like seams under
the nose, large heads of mandibular condyles, and
brachymesophalangy of thg toes.

CLINICAL REPORT
General Findings

The patient, a cheerful 54-year-old Thai man (Fig.
la), was the only child in a non-consanguineous
marriage. Hig family history was unremarkable. He
was mildly mentally retarded. He appeared older than
his age, and had not been married. The result of
chromogome analysis on the patient was 46,XY. His
evebrows were arched. His alar nasi and nasal bridge
were broad. There were two scar-like seams under his
nose, running from the inferior margin of each nostril to
the upper lip. His mustache hair was found over the
seams of his fibrous tissue. His philtrum was void of
mustache hair (Fig. 1a). Alateral cephalogram revealed
an underdeveloped nasal hone and a large head of the
mandibular condyle (Fig. 1b).

Upper Limbs

The patient’s right hand was in a flexed position, and
its movement was markedly restricted. The mevement
of his elbows and the supination and pronation of his
hands were very limited. His thumbs were triphalan-
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a) The patient with scar-like seams under his nose. Hair on the seams of fibrous tissue. b) Lateral cephalogram shows underdeveloped nasal

Fig. 1.
bone and large head mandjbular condyle, ¢} Triphalangeal thumbs. [nterphealangeal joint abnormality. d) Triphalangeal thumbs, fexion contracture of
fingers and preaxial pelydactyly of a poorly develeped finger medial to the right triphalangeal thumb. Note malformation and missing carpal bones. e)

Duplication of ulna and malformed carpal bones.
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Fig. 1.

{Continued).

geal and opposable. On his right hand he had an
additional poorly developed finger, located radial to the
triphalangeal thumb. All proximal interphalangeal
joints and distal interphalangeal joints of his right
fingers 2 and 3 were flexede (Fig. 1c). A radiograph

revealed the absence of his radin. His ulna was
duplicated. The ulnae, however, did not appear iden-
tical. The scaphoids and lunates were malformed. The
trapezia, triquetrums, and pisiforms were all missing
(Fig. 1d and Fig. 1e). His extra finger contained only a
small and slender proximal phalanx, with a small
round bone proximal to it. The finger’s metacarpal bone
was not evident. Also, there was a dislocation at the
right first metacarpophalangeal jeint. The middle
phalanges of the left first and fifth fingers were short.
And all distal and middle phalanges of the fourth
fingers were tapered distally (Fig. le).

Lower Limbs

His left leg was shorter than his right. His right leg
was slightly bowed. His right knee was dislocated,
causing difficulty in walking. Both of his knees,
especially the right one, had limited extension. His feet
were extremely widened, with evident polydacytyly.
There were nine toes on his right foot and eight toes on

. his left foot. Both of his great toes were ahsent. The toes

in the place of his great toes were triphalangeal, and
similar in morphology to his second toes. His extra toes
were somewhat similar in pairs, according to their

LS

TABLE I. Manifestations of Reported and Present Cases of Laurin-Sandrow Syndrome

Sandrow et al. Martin et al.
[1970] [1993]
Laurin Kogekar Martinez- Hatchwell Pre- Fre-
et al. Dau- et al. Dau Frias et al. and Den> sent quency
Manifestations [1964] Father  ghter [1993] Father ghter {1994] nis [1996] case (M/F!

Gender M M F M M F F F M 5/4
Underdeveloped

nasal bone N N N N Y N N N Y 2/9
Groove collumella N N Y Y Y Y N Y N 5/9
Unfused/groove
nares N Y Y Y N N Y Y N 5/9
Redundant nasal
tissue N N Y Y N N N N N 2/9
Scar-like tissue under
the nose N N N N N N N N Y 1/9
Large head of condyle N N N N N N N N Y 1/9
Restricted elhow Y N Y Y N N N N Y 4/9
Duplication of ulna Y N Y N N N N N Y 3/9
Wrist deformity Y N Y N N Y N N Y 4/9
Number of fingers
(R/L) 6/6 6/6 10/10 6/5 6/6 9/10 515 5/5 8/5
Absence of thumb Y Y Y N N Y Y Y Y 7/9
Mirror hand Y Y Y N N Y N N N 4/9
Complete syndactyly Y Y Y Y Y Y Y Y N 8/9
Knee abnormality Y Y Y Y N Y N N Y 6/9
Short tibia Y N N Y N Y N N Y 4/9
Short fibula N N N Y N N N N Y 2/9
Duplication of fibula A4 N Y N N N N N N 2/9
Pes equinovarus Y Y Y Y N Y N Y N 8/9
Number of toes (R/L)  10/10 NA 10/10 8/9 8/8 10/10 515 817 9/8
Mirror foot Y Y Y Y N Y Y Y b 3/9
Interphalangeal joint
deformity Y Y Y Y N Y Y Y Y 719
Brachymesophalangy
of toes N N N N N N N N Y 1/9
Cryptorchidism N Y N Y N N N N N 2/9

e
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Fig. 2. a) Very large feet with 9 toes on the right and 8 toes on the left. Morphology of the extra toes is similar in pairs. b) Le{t tibia and fibula are thick
and short. Slightly bowed left tibia. Synostoses of malformed tarsal bones. ¢} Large left metatarsals 1 and 3. The most medial leit toe is biphalangeal. Large
right metatarsal 3 and brachymesophalangy of all toes,
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morphology, except for the most medial one on the left
side, which was small, unpaired, and poorly-developed.
Most of his toes had flexion contractures at their
proximal interphalangeal joints (Fig. 2a). The radio-
graphs of his legs and feet were remarkable (Fig. 2b and
Fig. 2¢). His left tibia and fibula were shorter and
thicker than his right ones. His left tibia was slightly
bowed. Dislocation was observed at his left ankle. His
tarsal bones were severely malformed. Synostosis
between his talus, calcaneus, cuboid, and navicular
bones was observed. Two supernumerary cuneiform
bones were found medial to his medial cuneiform bones
(Fig. 2b). There were eight and nine metatarsals of his
left and right feet, respectively. His right metatarsal 3,
and left metatarsals 1 and 3, were larger than others
were. All of his toes were triphalangeal, except for the
most medial one on his left foot, which was biphalan-
geal. This biphalangeal toe did not articulate properly
with its metatarsal. Brachymesophalangy of all of his
toes was noted. The proximal ends of his left fifth
metatarsals were broad (Fig. 2e). :

DISCUSSION

The limb defects of this padient are consistent with
theose of Li33. Anomalies associated with LIS have been
reported to be limited to only the nose and limbs
[Martin et al., 1993; Martinez-Frias et al., 1994]. These
anomalies included a large head of the mandibular
condyle, and mental retardation. Other newly observed
craniofacial manifestations are summarized in Table L.
Brachymesophalangy of toes is a common developmen-
tal variation; but involvement of all toes is a new
finding. All nasal defects in previously reported LSS
patients appeared to involve the median and lateral
nasal process. The present patient did not have the
columella groove, which is a characteristic feature for
LSS. Instead, he had an underdeveloped nasal bone
and scar-like seams under his nose, which may have
developed from the processes.

The patient described is the third reported case of
LSS with duplication of the ulna [Sandrow et al., 1970],
although the ulnae were not identical. Unlike what is
found in the present patient, a duplicated ulna is
usually accompanied by “mirror hand” [Pintilie et al.,
1964; Gropper, 1983]. A duplicated ulna with mirror-
image polydactyly can be induced experimentally in a
Hoxb8 transgenic mouse [Charite et al., 1994]. All
radial-ray carpal bones are usually absent in cases of
radial aplasia, but this is not the case in the present
patient nor in the Hoxb8 transgenic mouse [Charite
et al., 1994].

Mirror-image polydactyly is generally described
where preaxial supernumerary digits are arranged in

descending order of size from a single central Jigit
with the absence of a thumb or a great toe [Temtamy
and McKusick, 1978; Viljeon and Kidson, 1990]. The
supernumerary toes in the present patient were not
arranged in descending order of size; but he was
considered to have mirror-image polydactyly of the

foot, since he had duplicated postaxial digits in the
preaxial side.

It is likely that LSS is related causally to tibial
hemimelia-polysyndactyly-triphatangeal thumb syn-
drome (THPTTS), since a girl with LSS had a father
with characteristic features of THPTTS, although he
was diagnosed as having LSS, The father had postaxial
polvdactyly of his hands and preaxial and postaxial
polysyndactyly of his feet that did not fit the diagnosis
of LSS. Without deep columella grooves at their noses,
this family might have been diagnosed as THPTTS
[Martin et al., 1993]. Balci et al. [1999] reported a large
Turkish family affected with triphalangeal thumb-
polysyndactyly syndrome (TTPS). Interestingly, many
members of this family had short columellae and
depressions of the nose tips [Balei et al.,, 1999]. In
addition, a boy diagnosed as THPTTS with fibular
dimelia, mirror feet, and hands with five digits had a
father with preaxial polydactyly types 2 and 3 (PPD-2/
3), in a large family affected with THPTTS [Vargas et
al., 1995]. A phenotype similar to this boy was described
in a mother and her son |Pfeiffer and Roeskau, 1971].
Complete syndactyly of fingers, with absent thumb or
. Haas-type syndactyly, is the most consistent manifes-
tation of LSS (Table I). This manifestation has been
described in all reported cases, except for the father of
one patient [Sandrow et al., 19701, Complete syndactyly
of fingers is assoclated with THPTTS and TTPS
[Ofodile, 1982; Balci et al., 1999; Kantaputra and
Chalidapong, 2000]. Haas-type syndactyly has been
reported either alone or as a part of other syndromes. It
is probable that Haas-type syndactyly is related
causally to LSS.

The gene for tetramelic mirror-image polydactyly
that is not related to LSS has been mapped to
chromosome 14q13 [Kim et al, 1997, Matsumoto et
al., 1997]. This may imply that mirror polydactyly is
etiologically heterogeneous. The gene responsible for
TTPS, THPTTS, and mirror polydactyly with tibial
hemimelia have been mapped to chromosome 7g36
[Vargas et al., 1998; Balci et al.,, 1999; Heus et al., 1999,
Zguricas et al,, 1999], All these lines of evidence may
indicate that LSS, THPTTS, TTPS, PPD-2/3, and
Haas-type syndactyly are pathogenetically-related to
each other. This hypothesis will be maintained until the
putative gene(s) are identified.
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Mental Retardation, Obesity, Mandibular
Prognathism With Eye and Skin Anomalies
(MOMES Syndrome): A Newly Recognized Autosomal

Recessive Syndrome
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We report two daughters of a Thai family
affected with mental retardation, delayed
speech, obesity, craniofacial manifestations,
and ocular anomalies, Craniofacial manifes-
tations included macrocephaly, maxillary
hypoplasia, mandibular prognathism, and
crowding of teeth. Ocular anomalies con-
sisted of blepharophimosis, blepharoptosis,
decreased visual acuity, abducens palsy,
hyperopic astigmatism, and accommoda-
tive esotropia. Chronic atopic dermatitis,
lateral deviation of the great toes, and cone-
shaped epiphyses of the toes were observed.
The disorder is suggested to be autosomal
recessive. The combination of findings
found in our patients has not hitherto been
described. © 2001 Wiley-Liss, Inc.

KEY WORDS: atopic dermatitis blepharo-
phimosis blepharoptosis
cone-shaped epiphysis hy-
peropic astigmatism; mandi-
bular prognathism; mental
retardation; obesity

INTRODUCTION

The presence of mental retardation, obesity, and
eye abnormalities have been previously described in
a number of syndromes including Bardet-Beidel
syndromes (BBS) [Beales et al., 1997], Laurence-Moon
syndrome [Farag and Teebi, 1988], Cohen syndrome
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[Horn et al., 2000; Kivitie-Kallio et al., 2000], Prader-
Willi syndrome [Olander et al.,, 2000}, macrosomia,
obesity, macrocephaly, and ocular abnormalities
(MOMO) syndrome [Moretti-Ferreira et al., 1993,
Zannolli et al., 2000}, and Camera-Marugo-Cohen
syndrome [Lambert et al.,, 1999]. We would like to
report two daughters of a Thai family with similar
clinical manifestations consisting of mental retarda-
tion, obesity, blepharophimosis, blepharoptosis, hype-
ropic astigmatism, abducens palsy, cone-shaped
epiphyses of toes, maxillary hypoplasia, and mandibu-
lar prognathism. To the best of our knowledge, the
combination of these abnormalities has never been
reported before.

CLINICAL REPORT
Patient 1
A 12-year-old Thai girl and her affected younger

' gister (patient 2) came to the Department of Pediatric

Dentistry, Faculty of Dentistry, Chiang Mai University
for the treatment of dental caries (Fig. la,b). She
was the first child in a nonconsanguineous marriage.
Her vounger sister was also affected. Their mother
had a spontaneous abortion of the third pregnancy.
Her birth weight was 3,500 g (> 90th centile). At age
12 years, her height, weight, and occipitofrontal
circumference (OFC) were 148 cm (10-25th centile),
67 kg (>97th centile), and 56 cm (>98th centile]ﬁ
respectively. Body mass index (BMI) was 30.6 kg/m
(z> 95th centile). She was considered obese. Her voice
was hoarse with hyponasal speech.

She was reported to have congenital strabismus with
refractive error. Ophthalmologic examination at age 14
revealed bilateral blepharophimosis and blepharop-
tosis. Her vertical palpebral fissures were 2.5 mm and
3.0 mm of the right and left eyes, respectively. Bilateral
severe blepharophimosis and blepharoptosis were
observed. Right face turning of 30 degrees was
secondary to esotropia of the right eye in primary
position. The angle of esotropia increased in right gaze.
Qcular rotation test revealed marked limitation of
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Fig. L.
strabismus.

abduction of the right eye (0% RE abduction), being
consistent with the finding of right abducens palsy.
The eye movement in other directions was unremark-
able. The anterior and posterior segment of the eves
were unremarkable. Cycloplegic refraction indicated
hyperopic astigmatism. Her best-corrected visual acui-
ties were 6/12 and 6/18 in the right eye and left eyes,
respectively. Interpupillary distance was 47 mm.

Oral examination revealed mandibular prognathism,
notched maxillary permanent central incisors and cro-
wding of maxillary and mandibular incisors. Lingual
or palatal eruption of all permanent lateral incisors due
to space deficiency was noted (Fig. 2a). Lateral cephalo-
graph demonstrated maxillary hypoplasia, mandibular
prognathism, and large sella turcica (Fig. 2¢). Anterior
crosshite, a result of maxillary hypoplasia with man-
dibular prognathism, was observed (Fig. 2a).

Mental retardation was mild. Her 1Q was estimated
at 45 by WIPPSI (Modified Wesckler Preschool and
Primary Scale of Intelligence). Her psychomaotor retar-
dation was apparent at age one year. Walking com-
menced at age 18 months. She spoke single words at

b

a: Patient L at age 13 and patient 2 at age 12. Both are obese and have chubby laces. b: Patient 1 showing hlepharophimosis, blepharoptosis. and

age nine months. Since age two years, she was almost
always rubbing her hands while talking. Menstruation
started at age 12. Her skin was unremarkable. She
went to a school for persons with mental retardation.
Karyotype analysis showed 46 XX, at the 550 band
level.

Patient 2

An 1l-year-old Thai girl, the sister of patient 1, was
seen by us because of having many cavities and
congenital anomalies (Fig. 1a). Her birth weight was
3,450 g (>90th centile). Severe global development
delay with mild autistic and hyperactive behavior was
noted. She did not crawl or walk until age three and a
half vears. At age six years, her IQ was estimated at
15 by WIPPSI, indicating profound mental retardation.
BMI was 22.2 kg/m? (90th centile) and she was consi-
dered at risk of obesity. Delayed speech was noted. She
could communicate intelligibly at age eight. Her height
was 129 cm (75th centile), weight 37 kg (> 97th centile),
and OFC was 53.5 cm (98th centile). Since age five



MOMES Syndrome 285

C

Fig. 2. Crowding of teeth, lingual eruption of the lateral incisors, and antierior crossbite of patient | {a) and patient 2 (b). ¢ and d: Lateral
cephulographs of patient | and patient 2, respectively. Both have maxillary hypoplasia and mandibular prognathism. Note large sella tuveica in patient 1.

years, she frequently had chronic atopic dermatitis, areas of arms and legs (Fig. 3a). The problems became
with signs of erythema, excoriation, lichenification, worse in the summmer. Chronic insect bite reactions and
nodular prurigo lesions, and post-inflammatory hype- nodular prurigoe-like lesions were observed at the skin
and hyperpigmentations around the eves and flexural of her arms and legs (Fig. 3b).
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b

Fig. 3. a: Chronic atopic dermatitis around the eves. b: Chronic inzect
bite reactions with nodular prurige-like lesions. | Color figuwre can be viewed
in the online issue, which is available at www.interscience.wiley.com.j

At age one year, intermittent refractive accommoda-
tive esotropia was noted. Ophthalmologic examination
at age 13 vears revealed an erythematous rash of the
eyelids in both eyes. The width of vertical palpebral
fissure of each eye was 8 mm. The anterior and
posterior segment of the eyes, including retinal find-
ings, were unremarkable. Intermittent esotropia with-
out amblyopia was found. Eye movement was unre-
markable except for having 95% left eye abduction.
Cycloplegic refraction of both eyes demenstrated high
hyperopic astigmatism in both eyes. Telecanthus was
noted with intercanthal distance being 28 mm and
interpupillary distance of 49 mm,

Oral examination revealed severe crowding of max-
illary and mandibular permanent incisors. As a result
of space deficiency, all permanent lateral incisors were
lingually erupted. Severe maxillary and mandibular
anterior crowding was observed. The mandibular
permanent lateral incisors were extracted to relieve
severe crowding and improve oral hygiene. There were
spaces between premolars. Anterior crossbite, a result
of maxillary hypoplasia and mandibular prograthism,
was observed (Fig. 2b,d). Fillings, pit and fissure
sealants, and extraction of teeth were performed under
general anesthesia at age seven. She went to a school

b

Fig. 4. a: Feet of patient 2. Note lateral deviation of the greal toes, b:
Foot radiograph of patient 2. Note cone-shaped epiphyses of toes 2, 3, and |
and lateral deviation of great toe.

for children with mental retardation. Karyotype ana-
lysis showed 46,XX at the 550 band level. Clinically and
radiographically, lateral deviation of the great toes of
both patients was observed. Cone-shaped epiphyses of
toes 2, 3, and 4 bilaterally were found In patient 2
(Fig. 4a,b).



% ‘UOTTEpIEIR] [BIUSUL ‘YA SIUBUIUIOP [BUI0SOINE ‘(T DAISSA024 [BWUOSHINE “YV,

sigoydoeydalg
sa09 ‘srsowrydoreydas|gq yoaods
Jo sesdydida ‘Asted sudanpqe Buipmos wisTeudord pade[ap
ST)IIBULISD padeys-suco ‘wsyewsse ‘a1gss0I ‘puBuI UBLI ‘aanpetediy
uv ardoye otuoayy ‘ga0] paelAa(] ardoaadAy ‘erdorjosy I0LIUY JRewt [ewtg isyne “q Areygdecorsepy $2580 JUSSAL]
(LGZF094# NTIN)
1 890} pRIBIASD SEaUNRIM WOIPUAS UBYO))
oipetodg ‘AlARepuds ao], steojdoreydarg BRjRuIonsy oSN -o8nIep-viawe))
(008g¥H
wistpeuogodAy WIW) duloIpuds
oy ‘wstpeuagodAg Ayyedounar Arejuswdtg W UQOTA-20UMNe |
aeed (289H00660Z#
wsipeuood Ay yore-ydng yaaads NI 9WoIpuLs
uv ‘SAIELIOUE [BUIY Al&40epATog uoTjRIsuagep [RUNYY Fupmor) eIy RuoIIp] PeAB[RP N [Ppleg-1epieg
snudeisiu
‘saanssy [edqedjed
Jurpueisumop WSTUopoIne] (086LST# WIW)
av afe auoq pase}a(] ‘BIIOGO[0D [RUTIAY UOISN[a20[e A MW ATeydedsoroepy SWOIPUAS QWO
(0LZILTH
wsipruoodAy 193] [TewIs eidoA ‘STUUSTHRI)S [eaoduraiig NIIN) PWOoIpUAS
Sunuudwy  ‘uoyneiusurfidod A ‘spuey [[BLUg soke padeys-puoly eruojod A/ ' W MOLIBN LM -TopRIg
S9INSSY
[eagaded
Bunuesumop/erdofur S10STOUl puegwr (0559124 WIN)
v eruadojfoonuern  s1aguy Suuade], uorjBauadap [BuUnEYg JUSUTHOL ] jxew (et eruojodAy/ Yy SUOIPUAS USYOY)
sonjausy) BYI) squry ETA U3e9 ], pUBU/XERY ‘odnaN peaH SIWOIPUAS
LSOWOIPUAG A[RUIOUY 2AT-A71S3(()-UOTIE PRIy [BIUSTY Jo saanjea] Joley I AT1IV.L



288 Kantaputra et al.

DISCUSSION

Two daughters of a Thai family are reported. The
findings in these patients include mental retardation,
obesity, telecanthus, blepharophimosis, blepharoptosis,
hyperopic astigmatism, abducens palsy, strabismus,
macrocephaly, maxillary hypoplasia, mandibular prog-
nathism, crowding of teeth, lateral deviation of the
great toes, and cone-shaped epiphyses of toes. Palatal
and lingual eruption of incisors were the result of
maxillary hypoplasia. However, the mandible was large
relative to the size of maxilla, resulting in mandibular
prognathism.

Blepharophimosis, a reduction in the horizontal and
vertical dimensions of the palpebral fissure, is a
heterogeneous anomaly. It is most often a result of
lateral displacement of the inner canthi and abnorm-
alities of the eyelid. Periocular abnormalities, including
epicanthal folds and ptosis, are frequent associated
ancomalies. Blepharophimosis is associated with many
syndromes and it has been stated that all individuals
with belpharophimosis appear to be at risk for devel-
opmental disabilities [Cunniff et al., 1998]. In the pre-

sent family, blepharophimosis and blepharoptosis were -

present in patient 1, while patient 2 had telecanthus.

The overlapping phenotypes of the present patients
with BBS and Cohen s;lﬁrome included mental
retardation, retinal degeneration, and obesity. We are
aware that some patients (31%) with BBS do not have
polydactyly. However, the absence of polydactyly,
retinal degeneration and hypogonadism, and the pre-
sence of mandibular prognathism, have ruled out the
diagnosis BBS [Beales et al., 1997). Having macro-
cephaly, blepharophimosis, and mandibular prognath-
ism differentiate them from Cohen syndrome [Horn
et al., 2000; Kivitie-Kallio et al., 2000]. The presence of
obesity and its autosomal recessive inheritance and the
absence of congenital heart diseases, deafness, and
microdontia distinguish them from Qhdo blepharcephi-
mosis syndrome [Mhanni et al., 1998]. The patient
shared telecanthus, blepharophimosis and blepharop-
tosis with blepharophimosis-ptosis-epicanthus inver-
sus syndrome (BPES). However, the absence of
epicanthus inversus and the presence of obesity and
mental retardation and its autosomal recessive inheri-
tance do not support the diagnosis BPES [Cunniff et al.,
1998; De Baere et al., 2000].

It is noteworthy that the major pathology of the eyes
in mental retardation-obesity-eve anomalies syn-
dromes, except that of our patients, is almost always

of the retina (Table I). Chronic atopic dermatitis and toe
anomalies found in patient 2 have never been described
in any of the mental retardation-obesity-eye anomaly
syndromes. The combination of findings of Mental
retardation, Obesity, Mandibular prognathism, Eve
and Skin abnormalities found in our patients appears
to be a newly recognized syndrome. The presence of the
disorder in two daughters of normal parents suggests
that the disorder is inherited as autosomal recessive.
We would like to propose the acronym “MOMES” for
this syndrome.
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We report on an 8-year-old Thai girl with
bilateral complete cryptophthalmos, facial
asymmetry, delayed bone age, brachymeso-
phalangy and medial deviation of the sec-
ond toes, and dental anomalies. The dental
anomalies consist of delayed dental devel-
opment, congenital absence of the second
premolars, microdontia of the deciduous
molars. A fibrous band of the buecal mucosa
was found. Dental anomalies are rare among
patients with Fraser syndrome. They have
not been reported in either isolated or other
syndromic eryptophthalmos. The oral man-
ifestations and brachymesophalangy of the
second toes found In our patient may repre-
sent newly recognized findings associated
with eryptophthalmos or they may repre-
sent a newly recognized syndrome.
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INTRODUCTION

Cryptophthalmos is a condition of congenital absence
of eyelids and palpebral fissure with skin passing
continuously from the forehead onto the cheek over
the malformed eye {Francois, 1969; Saal et al., 1992].
The term cryptophthalmoes which means “hidden eyes”
was coined by Zehender [1872]. Cryptophthalmos is a
major component of Fraser (cryptophthalmos—syndac-
tyly) syndrome which is a rare autosomal recessive
disorder characterized by cryptophthalmos, syndactyly
of fingers and toes, abnorwsal genitalia, renal agenesis,
and malformation of nose, ears, and larynx [Thomas
et al., 1986; Guttuso et al., 1987]. However, having

eryptophthalmos does not mean the patients have

Fraser syndrome since sporadic and nonsyndromic
cryptophthalmos have been reported. Autosomal domi-
nant cryptophthalmos has also been described [Coover,
1910; 1915; Goldberg, 1912; Magruder, 1921). Oral
manifestations associated with Fraser syndrome are
rare. They consist of ankyloglossia [Gupta and Saxena,
1962; Ide and Wollschlaeger, 1969; Guttuso et al., 1987;
Boyd et al., 1988], crowding of teeth [Ide and Wolls-
chlaeger, 1969], and fusion of deciduous teeth [Bialer
and Wilson, 1988; Bierich et al., 1991]. Oral manifesta-
tions in isolated or syndromic cryptophthalmos not
related to Fraser syndrome have not been reported.

We here report on a girl having asymmetric face and
nose, delayed bone age, delayed dental development,
congenital absence of the second premolars, microdon-
tia of deciduous molars, fibrous band of buccal mucosa,
brachymesophalangy and medial deviation of the
second toes, and hilateral complete cryptophthalmos
not related to Fraser syndrome.

CLINICAL REPORT

An 8-year-old Thai girl was seen by us for dental
cavities. Her height, weight, and OFC were 21 kg (25th
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Iig. 1.
b: Asymmetric craninm.

centile), 119 cm (50th centile), and 49 cm, respectively.
She was an intelligent young girl with normal physical
and mental development. Parents were non-consangui-
neous. Her family history was unremarkable. She
was born with bilateral complete cryptophthalmos. A
surgical attempt to expose the left eyeball failed,
leaving a scar (Fig. 1la). G-banded chromosomes were
normal (46,XX). Physical examination showed right
complete cryptophthalmos, a surgical scar at the place
of her left palpebral fissure, broad and depressed nasal
bridge, and broad and asymmetric alae nasi. Low
anterior hairtine was observed. The eyebrows were
absent but replaced by the extension of hair from the
temporal areas. The palpebral fissures and eyelashes
were absent. Ultrasonography of the right eyes showed
a rudimentary globe without functional structures. The
anterior chamber and vitreous space silent acoustic
signals were not demonstrated (Fig. 2a). The left eye
was microphthalmic and more developed than the right
one. The overall axial length was 14 mm (normal, 22

a: A Tha girl with bilateral complete cryptophthalmos. Surgical scar on the left side, broad and depressed nasal bridge, and asymmetric nose

mm). No details of the anterior segment compartments
were observed suggesting the fusion of eyelids with the
anterior segment structures. Retinal curvature and par-
tially developed vitreous space were verified by silent
acoustic sigmal (IFig. 2b).

She had thick upper and lower lips (Fig. 1a), multiple
caries, and small deciduous molars. Cavities were
restored by a family dentist. The permanent teeth had
not erupted (Fig. 3a—c). The maxillary arch form was
asymmetric. Anterior deepbite and posterior crossbite
were noted (Fig. 3a). A thick fibrous band of the size
1%3 e¢m was found at the left buccal mucosa near the
corner of the mouth (Fig. 3d).

Radiography showed facial asymmetry. The left
temporal and zygomatic areas were smaller than those
of the right (Fig. 1b). Bone age was five years. Pan- |
oramic radiography demonstrated delayed dental devel-
opment. The roots of the mandibular second deciduous
molars were short. All second premolars were ahsent.
Coronoid processes were small. The mandibular first
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Fig. 2. Ulirasonograms. a: A rudimentary globe of the right eve. No compartments or acoustic signal of the anterior segments. Vitreous space is
abliterated. b: Microphthalmic globe of the left eve. No details of anterior segment compartments suggestive of fusion of the eyelids with the anterior
structures. Noté retinal curvature and partially developed vitreous space.

permanent molars had normal root development but toe nails were medially displaced. Radiographically, the
had not erupted yet (Fig. 4a,b). middle phalanges of the second toes were small and

The left great toe was shorter than the right one. medially deviated (Fig. 5a,b). Ultrasonograms of kid-
Medial deviation of the second toes was ohserved. Their neys and urinary bladders were unremarkable.
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Fig. 3. a: Anterior deepbite and posterior crossbite. b: Small maxillary deciduous molars, ¢: 8mall mandibular deciduovs molars. d: Thick fibrous band
of buccal mucosa.

DISCUSSION second premolars, small deciduous molars, fibrous band

of the buccal mucosa, brachymesophalangy and medial

We reported on an 8-year-old Thai girl with bilateral deviation of the second toes. Her clinical manifestations
eryptophthalmos, asymmetric head and nose, delayed did not appear to be Fraser syndrome in view of the
bosie age, delayed dental development, prolonged reten- absence of the important diagnostic features of the
tion of the deciduous teeth, congenital absence of the syndrome including syndactyly and urogenital anoma-

a

Fig. 4. a: Panoramic radiograph al age 7 6/12 years shows delayed dental development, congenital absence of second premalars, small deciduous
molars, small coronoid processes. b: Periapical radiographs at age 8 6/12 years shows small deciduous molars. Roots of the second deciduous molars are

short.
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Fig. 5.

a: Right great toc is longer than the left ane. Medially devizted
secomd toes. Modially displaced second toenails. b: Small middle phalanges
and medial deviation of the second (oes.

lies. It has been reported that cryptophthalmos may be
isolated or syndromic but not obligatory to Fraser
syndrome [Koenig and Spranger, 1986; Thomas et al,,
1986; Pankau et al., 1994]. Some patients with the
gyndrome did not have cryptophthalmos and some
patients with cryptophthalmos did not have Fraser
smdrome. Among the patients with cryptophthalmos,
the incidence of isolated cryptophthalmos is 22%
[Thomas et al., 1986]. Autosomal dominant isolated
eryptophthalmos has been described [Coover, 1910;
Magruder, 1920; Saal et al., 1992].

Three types of cryptophthalmos exist. First, complete
eryptophthalmos like that found in the patient we
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described is characterized by congenital absence of the
evelids with the skin extending continuously from the
forehead to the cheeks passing the orbit. The eyebrow is
usually absent or poorly developed. The globe is absent
or microphthaimie with anterior and posterior dysgen-
esis. The second type is incomplete cryptophthalmos
which consists of rudimentary lid structures and
conjunctival sac formation. The globe may be micro-
phthalmic and covered with skin. The third type is
abortive cryptophthalmos or congenital symbleb-
pharon. The upper eyelid is adherent to the superior
aspect of the globe and fuses with the upper cornea as
an epidermal membrane. The lower eyelid 1s normal.
The size of the globe is normal [Frangois, 1969; Saal
et al., 1992]. Saal et al. [1992] described what they
claimed to be the fourth type of cryptophthalmos. It
is characterized by fused well-formed eyelids. The
evebrows and evelashes are normal. The conjunctival
sac is absent leading to the adherence of cornea to the
overlying fat, musecle, and connective tissue. The globe
is microphthalmic. The same type has been described
previousty [Coover, 1910]. Cryptophthalmos can be
classified according to the presence of eyelids into two
types; that with fused evelids [Coover, 1910; Saal et al.,
1992] and that without eyelids. Cryptophthalmos
without eyelids, like our patient, has skin unbroken
from the forehead to the cheeks. It appears from the
literature that the presence of eyebrow is related to the
presence of eyelid. When the eyelid is present, eyebrow
is normal [Koenig and Spranger, 1986; Mina et al,
1988; Pankau et al, 1994]. But when the eyelid
is absent, the eyebrow is usually absent or poorly
developed [Bovd et al., 1988; Bierich et al., 1991).
Brachyphalangy of the middle and distal phalanges
of fingers and toes has been reported to be associated
with Fraser syndrome [R¥msing et al., 1990]. Brachy-
mesophalangy of the second fingers and toes has been

_reported in a family affected with fused eyelids, airway

anomalies, and ovarian cysts [Mena et al., 1991).
Brachymesophalangy of the second toes in the patient
we described may be coincidental or it may be dys-
morphogenetically related to cryptophthalmos and
other anomalies.

Dental anomalies reported with Fraser syndrome
were not specific. They have been reported as mal-
formed teeth [Ide and Wollschlaeger, 1969], deformed
teeth [Steid], 1962], and crowding of teeth |Francois,
1969). Fusion of the mandibular deciduous lateral
incisor and bicuspid has been reported twice [Bialer
and Wilson, 1988; Bierich et al., 1991). They must have
been mistakenly reported. The fusion must have been
between the mandibular deciduous lateral incisor and
canine. Fusion of teeth may result from a failure of
programmed cell death of the tissue between two tooth
germs. It is of interest to note that in both of these
instances fusion of teeth took place on the same side
of incomplete cryptophthalmos. Both patients had men-
tal retardation, hypotonia, and delayed development.
Dental anomalies have not been reported in isolated
or other syndromic cryptophthalmos not related to
Fraser syndrome. It is possible that they have been
overlooked.
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Delayed bone age, delayed dental development,
congenital absence of the second premolars, microdon-
tia of deciduous molars, fibrous band of the buccal
mucosa, and brachymesophalangy of the second toes
appear to be newly recognized findings associated with
cryptophthalmos. Dental anomalies have not been
reported to be associated with isolated cryptophthalmos
or other syndromic cryptophthalmos not' related to
Fraser syndrome. These features may be coincidental
or they may represent a newly recognized syndrome.
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We report digitotalar dysmorphism in a grandfather, father, and a daughter. All the affected members had clasped
thumbs. The father had a short stature, large zygomatic arch and a flat mandibular condyle. The newly recognized
findings found in the affected girl were large maxillary deciduous central incisors, a short proximal phalanx of the second
finger, and a large subcutaneous hemangioma of the back. Her paternal grandfather had only congenital clasped thumbs.
Congenital clasped thumb is a very heterogeneous anomaly and related to many syndromes. The findings in the reported
family which are consistent with digitotalar dysmorphism, include congenital clasped thumbs, ulnar deviation of fingers,

and a congenital vertical tali.
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Keywords: congenital clasped thumb, digitotalar dysmorphism, distal arthrogryposis, flexed fingers, large deciduous

central incisor, rocker bottom foot

INTRODUCTION

Digitotalar dysmorphism (DTD; MIM *126050) or
hereditary ulnar drift (HUD) is a very rare autosomal
dominant disorder characterized by congenital clasped
thumbs (CCT), flexion deformity and ulnar deviation of
the fingers, narrowing of the middle phalanges, single
palmar crease, moderate proportionate short stature,
flexion deformity of toes, and rocker bottom feet due to
vertical tali. Approximately 24 cases have been
reported (Sallis and Beighton, 1972; Stevensen et al.,
1975; Dhaliwal and Myers, 1985).

We report a Thai girl, her father, and paternal
grandfather affected with DTD. Newly recognized find-
ings found in this family include a short proximal
phalanx of the second finger, a large subcutancous
hemangioma of the back, a large zygomatic arch, a flat
mandibular condyle, and large maxillary deciduous
central incisors. Autosomal dominant inheritance is

0962-8827 (- 2001 Lippincott Williams & Wilkins

-,

confirmed by male-to-male transmission and both sexes
were affected,

CLINICAL REPORT

Patient 1

A l-year-old Thai girl was scen at the Dcepartment of
Orthopaedic Surgery, Chiang Mai University Hospital
regarding her rocker bottom feet and CCT. Her weight
and OFC were 6.1 kg (<<3 centile) and 43 cm (—25D)
respectively. She appeared to have normal facial
features and height. Her karyotype was normal female
(46,XX). Her developmental milestones were normal.
Large deciduous central incisors were observed (Figure
1A). Physical examination revealed bilateral CCT,
hypoplastic thenar eminences, and flexion contracture
of the left third and fourth fingers at the proximal

Clinical Dysmorphology 2001, Vol 10 Ne 3 171
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FIGURE 1. Patient 1 A) Large maxillary deciduous central incisors. B) Left clasped thumb with flexed third and fourth fingers. C)
Medial dislocation of left cuboid bone. D) Venrtical talius. The calcaneus is in equinus position.
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interphalangeal (IP) joints. The thumbs were clasped at
the MCP joints and the distal phalanges could be
extended (Figwe 1B).

Radiologically a short left second proximal phalange
was observed. Narrowing of the middle phalanx of the
fingers was not observed. Rocker bottom feet were
noted. Radiographs showed vertical tali and medially
dislocated cuboid bones. Calcanel were in equinus
position (Figure 1C and D).

There was a soft tissue lump with the diameter of
4.5 cm at the middle of her back. The size of the lump
increased with age, but it has never been painful.
Magnetic resonance imaging (MRI) demonstrated a
hemangioma of the size 52 X 0.9 X 4.1cm in the
subcutaneous tissue of the back at TI10-L2 without
spinal canal involvement.

Patient 2

Patient 2, the father of patient 1, was a 37-year old
Thai man. His intelligence and facial features were
normal. He was proportionately short with height of
[47 cm (<3 centile). Like his daugther, he alse had
CCT with hypoplastic thenar muscles, and bilateral
single palmar creases. All fingers were flexed and had
ufnar deviation. Narrowing of the middle phalanges of
fingers was not observed (Figure 2B). Hand radiographs
demonstrated CCT at the MCP joints. A panoramic
radiograph showed normal dental development, The left
zygomatic arch was larger than the right one. The head
of the left mandibular condyle was flat and the styloid
processes were long (Figure 2C). Lateral skull X-ray
demonstrated a large posterior clinoid process and a
large opening of sella turcica and flat cerebral surface

FIGURE 2. Patient 2. A) Lateral skuli X-ray shows large posterior clinold process and large opening of the sella turcica. B) Patient 2's
hands. Thumbs are clasped at MCP joints with ulnar deviation of fingers. C) Panoramic radicgraph reveals large left zygomatic arch

and flat left condylar head.

Clinical Dysmorphology 2001, Vol 10 No 3 173



of the greater wing of the sphenoid bone (Figure 2A),
No other anomalies were observed. His father also had
CCT without other anomalics and died of an unknown
cause at age 30.

DISCUSSION

We report a grandfather, father, and daughter with
DTD. The diagnosis was based on characteristic find-
ings including CCT, flexed and ulnar deviated fingers,
rocker bottom feet, and autosomal dominant inheri-
tance. Newly recognized findings found in this family
include, a short proximal phalanx of the second finger,
a large subcutaneous hemangioma of the back, a large
zygomatic arch, a flat mandibular condyle, and ilarge
maxillary deciduous central incisors. The male-to-male
transmission confirms the autosomal dominant mode of
inheritance of the condition. The narrowing of the
middle phalanges of the fingers which appeared to be a
important feature of the syndrome was not found in our
patients (Sallis and Beighton, 1972).

CCT, a highly heterogeneous anomaly, is a consistent
feature. It has been reported to be associated with DTD
(Sallis and Beighton, 1972), .\;fﬂisﬂing face-windmill
vane hand syndrome (MIM *193700) (Hall et al.,
1982), adducted thumb syndrome (MIM *201550)
(Fitch and Levy, 1975), adducted thumb-clubfoot
syndrome (MIM 601776) (Dundar et al., 1997), con-
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genital clasped thumbs (MIM 314100), MASA syn-
drome (MIM 303350) (Gareis and Mason, 1984),
hydrocephalus due to congenital stenosis of the aque-
duct of Sylvius (HSAS; MIM 307000) (Edwards, 1961)
and distal arthrogryposis multiplex congenita, distal,
types 1 (AMCDI1; MIM *108120), 2 (AMCD2; MIM
108130), and 2B (AMCD2B; MIM. *601680) (Hall er
al., 1982).

DTD and HUD (dominantly inherited ulnar drift) are
considered the same entity (MIM *126050). Interest-
ingly, patients with HUD do not have congenital
vertical talus which is a characteristic feature of DTD
(Stevenson et af., 1975). Both DTD and HUD share
similar hand anomalies with congenital clasped thumb
syndrome, autosomal dominant type (Miranda et al.,
1998) and ulnar deviation of the fingers with clubfoot
deformity (Fisk ef a/., 1974). Congenital clasped thumb
syndrome, autosomal dominant type (Miranda et al,
1998) and ulnar deviation of the fingers with clubfoot
deformity (Fisk et al, 1974) are very rare and have not
been listed in OMIM. Some patients with DTD,
congenital clasped thumb, autosomal dominant type,
and ulnar deviation of fingers with clubfoot deformity
do not have either CCT or congenital vertical talus
(Sallis dnd Beighton, 1972; Miranda et af., 1998; Fisk
et al., 1974). As having only CCT, Patient 2 and his
father could have been diagnosed as congenital clasped
thumb syndrome, autosomal dominant type or ulnar

TABLE 1. Possible differentiating features of clasped thumb-related syndromes

Syndromes (References) OMIM no. Differentiating features

Digitotalar dysmorphism *126050 CVT short stature

(Sallis and Beighton, 1972) scoliosis, kyphosceliosis

(Dhaliwal and Meyers, 1985) singie palmar crease
scoliosis

Hereditary ulnar drift *126050

(Stevenson et al,, 1975) No CVT single palmar
crease, plagiocephaly

Congenital clasped thumb, AD Not listed Hypoplastic MPS

{Miranda et al,, 1898) No foot anomalies

Ulnar deviation of fingers with Not listed Clubfoot, scoliosis

Clubfoot deformity kyphosis, plagiocephaly

(Fisk et af., 1974)

Distal Arthrogryposis type 1 *108120 Several major joint

(Hall et ai., 1982) contractures

Christian syndrome *201550 Cleft palate,

(Adducted thumbs syndrome)
{Christian et al., 1971; Fitch and Levy,
1975)

craniostenosis,
swallowing difficulties
microcephaly, autosomaf
recessive inheritance

CVT, congenital vertical talus; MP, middle phalanges of fingers; AD, autcsomal dominant

type.
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deviation of fingers with clubfoot deformity. This may
suggest that DTD, congenital clasped thumb syndrome,
autosomal dominant type, and ulnar deviation of fingers
with clubfoot deformity may be the same condition
with inter and intrafamilial variability We are not
convinced that our patients had distal arthrogryposis
type 1 because the phenotype in this family was much
milder and contracture of distal joints was limited only
at MCP joints of thumbs and IP joints of fingers (Hall
et al,, 1982). However, they may be allelic. Table 1
shows possible differentiating features among clasped
thumb-related syndromes. Even though the newly
recognized findings in our patients were minot, they
may be useful in differentiating this syndrome from
other clasped thumb-related syndromes.
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Letter to the Editor

Dentinogenesis Imperfecta-Associated Syndromes

To the Editor:

I read the very interesting article by Fonseca in the
Journal [2000] regarding dentinogenesis imperfecta
(DD)-associated Schimke immung-osseous dysplasia
{SIOD). It appeared to be the first report of SIOD
associated with DI. However, further confirmation is
needed. In fact, this study has raised an interesting
notion of other Dl-associated syndromes. It is well
known that DI type I (DI-I) is associated with some of
the osteogenesis imperfectas (OI), especially types 1B,
IIIB, and IVB [Lund et al., 1998; (’Connell and Marini,
1999). DI-1 is more likely to occur with short stature
and long bone deformity. This is why it is usually
associated with OI type III and IV, not type I
[Wenstrup, 1997]. The incidence of DI-I in O type I is
rare [Luder and Steinmann, 1997]. The accuracy of
making diagnosis of Ol might have played an important
role. Association of DI with OI type II is poorly
documented.

A search of the literature came up with a few other
Dl-associated syndromes and their modes of inheri-
tanice (T'able I). DI is the most common genetic disease
of dentition. Actually it is the most common autasomal
dominant disorder affecting humankind [Aplin et al.,
1999; Witkop, 1957], DI is not inherited as autosomal
recessive as stated by Fonseca [2000]. Association
with autosomal recessive disorders is extremely rare
[Komorowska et al., 1989; Moog et al., 1999; Fonseca,
2000]. Several syndromes are associated with dental
findings which are clinically and radiographically
similar to those observed in DI-II (Table I). When
conditions are found to be associated with DI, it is
crucial to question if it is really DI or some phenocopy.

Making the diagnosis of DI is also worth discussing.
Dentin dysplasia type II looks similar or, sometimes,
identical to DI in the primary dentition and may
mislead some clinicians {Witkop, 1988]. Discoloration
of teeth appears to be the mintmum criteria for
clinicians in making diagnosis. Having denticles,
pulpal obliteration, and bulbous-shaped molars, but
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absence of tooth discoloration, does not fulfill the
diagnostic criteria. It appears that the radiographic
features are overruled by the clinieal ones. Clinically
normal teeth from patients with OI have also been
reported to have dentin aberrations [Lygidakis et al,,
1996]. The absence of discoloration or opalescence of
teeth does not mean dentin is unaffected. From the
molecular genetics and biochemical points of view,
discoloration of teeth should not he the minimal criteria
for making diagnosis of DI.

D1 was not believed to be associated with any
particular molecular aberration in any OI type [Lund
et al., 1998]. Until recently, mutation-specific DI has
been associated with Ol type IV [Pallos et al., 2001).
DI-I and II have different genetic defects that have a
similar phenotype. DI-1 phenotype is more varied
[Levin, 1981] and its presence is related only to the
severity of OI-I but not OI-II or OI-III. Bone deformity
of OI-I is more severe when it is associated with DI
[Paterson et al., 1983; Lund et al., 1998; Lindau et al,,
1999] To the contrary, some studies have shown that
the clinical and miecroscopic findings of DI-I are not
related to the severity of the bone disorders [Lukinmaa
et al., 1987; Luder and Steinmann, 1997].

The discoloration of tagth affected with DI is thought
to be independent of type I collagen defects. The
discoloration in the primary dentition is classified as
yellow/brown or opalescent gray. The yellow/brown DI
is more prevalent and more prone to attrition than the
opalescent gfay [Lund et al, 1998; O'Connell and
Marini, 1999]. In a Thai boy and his family membhers
affected with DI-II, the crown was unusually transiu-
cent. Its enamel could practically be seen through, and
wore off easily as he aged (Fig. la and b). Enamel of
teeth with DI has been described as normal, and the
severe attrition is the result of weakening of dentin.
However, irregular with lower degree of mineralization
of enamel from patients with OI with or without DI has
recently been reported [Lygidakis et al., 1996; Lindau
et al.,, 1999]. This might be a reason why the enamel of
teeth with DI is very translucent and wears very
quickly (Fig. 1b and ¢). The enamel of teeth with DI can
also be affected with fluorosis (Fig. 1c and d).

Those with DI in primary dentition may be absent of
DI in the permanent dentition. Interestingly, those
with DI in the permanent dentition always had DI in
the primary dentition [Luder and Steinmann, 1997;
Lund et al,, 1998; O’Connell and Marini, 1999). DI-I
and DI-II have a very similar phenotype. Type III
collagen is more prevalent in DI-I than DI-II [Sauk
et al.,, 1980; Gage et al., 1986; (’Connell and Marini,
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TABLE [. Dentinogenesis Imperfecta-Associated Syndremes

Syndromes MIM No. Modes Genes References
Ol type IB 166240 AD COLIAL and COLIAZ Levin et al. [1980]; Byers [1993]
O1 type IVB 166220 AD COLIA7 and COLIA2 Falk et al. 11986]
01 type I1IB 259420 A COLIAI and COLIAZ2 Lund et al. [1998); O'Connell and
Marini [1999]
01 type I/IT1] without abnormal type I 259440 AR Unknown Williams et al. [1989]
collagen
01 with opalescent teeth, blue sclerae 166230 AD Unknown Beighton [1981]
and wormian bones, but without
fractures
Cortical defects, 604922 AR Uunknoewn Moog et al. [1999]
wormian hones, and DI
Ehlers-Danios syndrome type 11 130010 AD COLBAI? Komorowska et al. [1985];

De Paepe et al. [1997];
Bouma et al. [2001]

Goldhlatt syndrome 184260 AD COL2A1 Goldblatt et al. {1991];
Bonaventure et al. [1952]

Schimke immuno-osseous dysplasia 242900 AR Unknown Fonseca [2000]

Skeletal dysplasia with opalescent and NA NA Unknown Kantaputra [2001, in press]

rootless teeth

“Ehlers-Danlos syndrome type I has been reported to be caused by mutations in COLSAT. However, none of the studied patients was reported to have DI

a b

Fig. 1. a: At age nine months. Unusually translucent DI type II. b: Age four years. Note enamel wear and primary teeth became more opaque. ez Agu
six. Enamel wear and enamel Auoresis of the permanent incisor. d: Age eighl. Permanent teeth are less translucent. Enamel fluorosis of all permanent
incisors.




1999]. The same is true for hyperfibers and dentin
matrix vesicles [Waltimo, 1994]. However, there have
been no definite differentiating criteria between DI-I
and DI-II. The primary defects in O are mutations in
type I collagen gene (COLIAI and COLIAZ) [Byers,
1993; Wenstrup, 1997]. DI-11 is not a collagen defect but
a disorder of dentin mineralization. The basic defects
appear to be in the non-collagenous dentin matrix
proteins, especially dentin phosphoryn (DMP2) [Tho-
takura et al., 2000] and dentin sialophosphoprotein
(DSPP) [MacDougall, 1998]. It has been reported
that reduced expression of DSPP is associated with
DI-IT in mice overexpressing TGF-1 [Thyagarajan et al.,
2001].

Recently, mutations in DSPP gene have been shown
to cause DI-I1 [Xiao et al., 2001; Zhang et al,, 2001]. Two
families reported by Xiao et al. [2001] had DI-I with
progressive sensorineural hearing loss with the
absence of QI [Xiao et al,, 2001]. Actually, it should
not have been reported as DI-1, since DI-I is used to
describe DI in those with Ol The expression of DSPP
gene was detected in the inner ear of mice. This might
have been related to the hearing loss in these particular
families [Xiao et al., 2001]. However, it is interesting to
note that so many other families with DI without OI
have not been reported to have sensorineural hearing
loss.

Primary teeth are more severely affected than the
permanent ones in DI-T and DI-11, and this may imply
that the gene expression is more marked in the primary
teeth than in the permanent ones. This might have
been related to the timing of gene expression and the
period of dental development [Luder and Steinmann,
1997]. Biochemical and ultrastructural studies of
dentin of teeth affected with various types of DI rhay
lead us to a better understanding of the basic defects of
these conditions. This might provide the differentiating
features of DI-T and DI-II in order to substantiate the
notion that “All DIs are not created equal”. Hopefully,
in the future we will be able to understand more and
differentiate each particular DI among various types of
DI-associated syndromes.
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A newly recognized syndrome of skeletal dysplasia with
opalescent and rootless teeth

Piranit N. Kantaputra, DDS, MS, Chiang Mai, Thailand
CHIANG MAI UNIVERSITY

A Thai girl with skeletal dysplasia and dental anomalies was seen. Her anomalies consisted of disproportionately
short stature, short neck, broad and depressed nasal bridge, broad chest in the anteroposterior dimension, kyphosis, widely
spaced nipples, and protruded abdomen. Radiographic testing indicated that she had a large sella turcica, platyspondyly,
hypoplastic acetabulum, and a small body of mandible. Both her deciduous and permanent teeth were equally opalescent,
and most were rootless, with root development of the mandibular teeth more severely affected. Some maxillary roots were
extremely short and tapered. Hypodontia was also observed. These findings represent a unique and hitherto undescribed
syndrome of skeletal dysplasia with concomitant dental anomalies. (Oral Surg Oral Med Oral Pathol Oral Radiol Ended

2001;92:303-7)

Dental anomalies, even when minor, have been reported
as significant components of many syndromes. Their
presence is a valuable diagnostic clue for identification
of specific patterns of developmental malformation.
Many common and uncommon malformation syndromes
exhibit characteristic dental anomalies. For example,
globodontia—with multiple enlarged, bulbous, promi-
nent lobules—is a pathognomonic feature of otodental
syndrome.! Hypodontia is a consistent feature of Ellis-
van Creveld syndrome,? Van der Woude's syndrome,3
and Rieger's syndrome.* Cemental aplasia, a major
cause of premature loss of teeth, is common in patients
with hypophosphatasia. Taurodontism has been found
in patients with Klinefelter’s syndrome and many types
of ectodermal dysplasia.6 Amelogenesis imperfacta
and taurodontism have been reported in tricho-dento-
osseous syndrome.” Enamel hypoplasia, hypodontia,
and taurodontism are described in patients with Rapp-
Hodgkin syndrome.8

Opalescent teeth is the phrase applied to dentition
with a biue-gray to amber brown discoloration; this
discoloration is often combined with unusual transiu-
cency of the crowns. Such opalescence can be seen as
an isolated trait in dentinogenesis imperfecta type 2
(DI2) and type 3 (DI3), in coronal dentin dysplasia
(dentin dysplasia [DTDP] type 2 [DTDP2)).? and in
syndromic contexts including osteogenesis imperfecta
(O, Goldblatt syndrome,!! Schimke-immuno-
osseous dysplasia,!? and a type of Ehlers-Danlos
syndrome, 13
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DTDP is characterized by teeth with abnormal dental
pulps and roots and is classified into radicular dentin
dysplasia (dentin dysplasia, type 1 [DTDPI]) and
coronal dentin dysplasia. DTDP has been reported as an
isolated condition and as a component of syndromes
such as Singleton-Merten syndrome (MIM *182250).14
Its association with skeletal dysplasia and sclerotic
bone has been described as an antosomal dominant
disorder.!5 DTDPI1 and taurodontic molars have been
observed in patients with tricho-onycho-dental
syndrome.16 An association between DTDF2 and
osteogenesis imperfecta type 1 (OI1) has also been
described. 17

Rootless teeth have been observed in patients with
DTDP1, and tooth color in DTDPI is usvally normal.?
The combination of disproportionately short stature,
delayed growth developni®t, short neck, protruded
abdomen, kyphosis, platyspondyly, hypoplastic acetab-
ulum, broad nasal bridge, and hypodontia with opales-
cent and rootless teeth has not been previously reported.

CLINICAL REPORT

An §-year-old girl was referred from the Pediatric
Clinic, Chiang Mai University Hospital, to the Depart-
ment of Pediatric Dentistry, Chiang Mai University, for
physical and dental evaluation. She was the second
child of a nonconsanguineous marriage. Four other
children in the family were healthy. The family history
was unremarkable. Her father and mother were propor-
tionately short, with the height of 150 cm (<3 centile)
and 145 cm (<3 centile), respectively. Otherwise, they
were normal. They belonged to a hill tribe living in the
central part of Thailand. Her parents were from the
same village; however, the gene pool in this area was
not restricted.

She was delivered at 36 weeks of pregnancy. At birth,
intrauterine growth retardation and jaundice were
noted. Data about birth weight, birth length, and head
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Fig 1. The girl has disproportionately short stature. Her neck is short and her nipples are widely spaced; in addition,
she has a broad chest, protruding abdomen, and kyphosis. A broad, depressed nasal bridge also exists.

circumference at birth were not available. After delivery
she was hospitalized in the neonatal intensive care unit
for 4 weeks. At 8 years, 9 months of age, her height and
weight were 78 cm (<3 centile) and 10.5 kg (<3 centile),
respectively. She was not short in comparison with the
height of her parents. Other than physical growth retar-
dation, her other development was reported as normal.
Physical examination of the patient at 8.5 years old
revealed disproportionately short stature, a short neck,
light-colored hair, a broad and depressed nasal bridge,
a broad chest in the anteroposterior dimension, widely
spaced nipples, protruding abdomen, and kyphosis (Fig

1). No hepatosplenomegaly was detected. Crepitation
of the lower parts of both lungs was noted. Radio-
graphic examination showed platyspondyly and hypo-
plasia of acetabulum. Epiphyses and metaphyses were
unremarkable. Oral examination revealed opalescent
deciduous and permanent teeth (Fig 2). There was no
difference between the colors of the deciduous and of
the permanent teeth. Tooth size appeared to be normal,
and dental age was appropriate to chronological age.
Panoramic radiographs demonstrated small body of
mandible and congenital absence of the maxillary left
first premolar (Fig 3). Crowns of the permanent molars
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Fig 2. Opalescent teeth.

ST

Fig 3. Panoramic radiograph shows small body of mandible, large inferior alveolar éanal, and congenital absence of
maxillary left first premolar. Some maxillary teeth have shori and tapered roots. Most of the mandibular teeth do not

have roots. Note obliterated corenal pulp chambers.

and developing premolars were short in occlusocer-
vical direction with pronounced cervical constriction.
The roots of most maxillary teeth were extremely short
and tapered. The root of the maxillary left permanent
lateral incisor was absent. All mandibular permanent
teeth lacked roots—cexcept for the second right
premolar, which had an extremely short developing
root. All erupted teeth had obliterated pulp chambers.
The mandibular right first deciduous molar was nearly
exfoliated (Fig 3). No teeth were available for histo-
logic examination. A lateral cephalogram revealed
underdeveloped nasal bone, cervical platyspondyly,
and a very large sella turcica. A narrowing of the

interpedunculate distance of the cervical vertebrae was
also noted (Fig 4). Glucagon tolerance test results and
growth hormone stimulation test results were normal.
Urine metabolic screening tests for amincaciduria and
mucopolysaccharidosis had negative results. Immuno-
logic studies were not performed because the patient
neither experienced frequent infections nor were there
other signs of immunologic defects. She died of respi-
ratory failure at age 11.

DISCUSSION
The patient’s short stature might have been a familial
trait because both parents were proportionately short
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Fig 4. Large sella turcica and cervical platyspondyly.

(<3 centile). However, disproportionately short stature
and proportionately short stature are different entities.
The disproportionately short stature of the patient must
not have been inherited from either of her parents. The
disproportionately short stature, short neck, platyspon-
dyly, hypoplastic acetabulum, and kyphosis found in
this patient are shared by a number of syndromes; thus,
they are not specifically pathognomonic. The condis
tions sharing these features include Morquio’s
syndrome, type IVA and type B!8-20 (including the
nonkeratosulfate-excreting type?!), Goldblatt syn-
drome,!-22 and Schimke immunoosseous dysplasia.!2
Negative mucopolysaccharide screening tests and lack
of both opalescent teeth and corneal opacities rule out
all forms of Morquio’s syndrome. Short neck,
platyspondyly, hypoplastic acetabulum, kyphosis, and
opalescent teeth are found in Goldblatt syndrome!! and
Schimke immunoesseous dysplasia.’2 However, lack
of spondylometaphyseal dysplasia and generalized
joint laxity eliminated Goldblatt syndrome as a diag-
nostic possibility, The presence of rootless teeth and
hypodontia, as well as the absence of evidence of defec-
tive cellular immunity and progressive renal disease,
distinguished this patient’s disorder from previous
reports of Schimke immunoosseous dysplasia. 23
Opalescent teeth are seen in Ol However, the lack of
bone fragility, hearing loss, blue sclerae, and hyper-
flexibility of joints, as well as the presence of rootless
teeth in this patient, rule out a diagnosis of OI. The
opalescent teeth seen in this patient resembled teeth
seen in patients with DTDP2. Lack of progressive

ORAL SURGERY ORAL MEDICINE ORAL PATHOLOGY
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calcification of the thoracic aorta, calcific aortic
stenosis, osteoporosis, and expansion of the marrow
cavities distinguish the current case from Singleton-
Merten syndrome. !4 The absence of sclerotic bone has
ruled out the syndrome of dentin dysplasia with scle-
rotic bones and skeletal anomalies. 15

The craniofacial features of this patient were large
sella turcica, small body of mandible, opalescent teeth,
obliteration of pulp chambers, rootless teeth, and
hypodontia. Opalescent teeth found in this patient were
clinically similar to teeth in patients with DI. This may
indicate the presence of defective dentin.?* The decid-
uous and permanent teeth of this patient shared similar
color, which is in contrast with the pattern seen in
patients with DIl and DI2, in which the color of the
permanent teeth is less opalescent.2S

The rootless teeth found in this patient represent a
clinically unique feature. Rootlessness has not been
reported either as an isolated anomaly or as a
syndromic anomaly. This dental malformation is
distinct from rootless teeth found in DTDP1, because
this patient’s teeth did not show development of apical
radiolucent areas.’ Teeth affected with DTDPI usually
demonstrate normat color, yet this patient’s teeth were
opalescent in both dentitions. This may indicate that
the opalescence and rootlessness of her teeth may not
fit into any existing classifications of DI or DTDP. The
obliteration of pulp chambers in this patient suggests
abnormal calcification of dental pulp similar to that
seen in patients with DI1, DI2, DTDPI, or DTDP2.5

It is of interest to note that contrasting patterns of
root development were observed during the compar-
ison of the maxillary and “TMandibular dentitions.
Because the mandibular teeth were more severely
affected, the impact on local regulatory mechanisms
may have been more pronounced in the mandible.
Short-root anomaly has been reported to be associated
with a number of short stature—related syndromes.26-31
However, none are clinically similar to what was
observed in this patient.

Disproportionately short stature, platyspondyly, and
large or shoe-shaped sella turcica can be seen in
patients with Morquio’s syndrome, nonkeratosulfate-
excreting type (MIM 252300). However, the absence
of opalescent and rootless teeth in that syndrome
makes this diagnosis unlikely in this patient.2!1-32

In conclusion, it is believed that the combination of
opalescent and rootless teeth, hypodontia, large sella
turcica, depressed and broad nasal bridge, dispropor-
tionately short stature, short neck, widely spaced
nipples, broad chest, protruded abdomen, platyspondyly,
and hypoplastic acetabulum represent a unique and
hitherte undescribed skeletal dysplasia and dental
anomaly syndrome.



o 4

a a A a o
Yormtoviaou Tsrudonuaziz$dludn

- = d
A MesAnm uw, Jaysz ganey

AszUIMIv Aoy, ... . DPEDSS2. ..., YHIR.. S MAMSANEN.. 2. ...
NHWPADIIVY... 2 rvghe  amnuinuadwmsuraded Lo, a9

madumihede) fuanssudmiuan

=y <) 8
TATIDEAYDINIIV
a ¥ o a9 3
zyfadiendnuaziadesed szyumedile
Tsnonriiang q : Snvaznundilotaznisians
- Aplastic Anaemia
- Childhood ITP
- Hemophilia-
- Thalassemia
- Hydrop fetalis
.‘»y P
- Leukemia N
- Acute myeloid leukemia

- Malignant lymphoma

v daa A t o o
- ﬂﬁ]ﬁ]ﬂ'ﬂi]?]T}‘ﬁ“ﬂﬁﬂBﬂ'lﬂlﬁﬂﬁi)ﬂﬂﬂ!ﬂﬂlﬂﬂzuﬂ“ﬂuﬂﬂﬁiﬂ

ganiuvesindadvii lunszundniiviaey



ORAL SURGERY ORAL MEDICINE ORAL PATHOLOGY
Volume 92, Number 3

I would like to thank the patient and her family for their
coopetation and allowing us to use her medical and dental
information for publication. The assistance of the staff of the
Department of Pediatric Dentistry and Qral Radiology,
Faculty of Dentistry, Chiang Mai University is appreciated. 1
am grateful to Dr Nutapong Ukarapol of the Department of
Pediatrics, Faculty of Medicine, Chiang Mai University, for
referring this patient to me.

REFERENCES

1.

2.

10.

11.

12.

13.

14,

15.

Levin LS, Jorgenson RJ, Cook RA. Otodental dysplasia: a
“new” ectodermal dysplasia, Clin Genet 1975;8:136-44.

da Silva EQ, Janovitz D, de Albuquerque SC. Ellis-van Creveld
syndrome: report of 15 cases in an inbred kindred. J Med Genet
1980;17:349-56.

. Burdick AB, Bixler D, Puckett CL. Genetic analysis in families

with van der Woude syadrome. J Craniofac Genet Dev Biol
1985;5:181-208.

. Prabhu NT, John R, Munshi AK. Rieger's syndrome: a case

report, Quintessence Int 1997,28:749-52.

. Olsson A, Matsson L, Blomquist HK, Larsson A, Sjodin B.

Hypophosphatasia affecting the permanent dentition. J Orat
Pathol Med 1996;25:343-7,

. Jorgenson RJ. The conditions manifesting taurodontism. Am J

Med Genet [1982;11:435-42.

. Price JA, Wright JT, Walker §J, Crawford PJ, Aldred MJ, Hart

TC. Tricho-dento-osseous syndrome and ametogenesis imper-
fecta with taurodontism are genetically distinct conditions. Clin
Genet 1$99;56:35-40,

. Kantaputra PN, Pruksachatkunakomn C, Vanittanakom P. Rapp-

Hodgkin syndrome with palmoplantar keratoderma, glossy
tongue, congenital absence of lingual frenum and of sublingual
caruncles: newly recognized findings. Am J Med Genet
1998,79:343-6.

., Ranta H, Lukinmaa PL, Waltimo J, Heritable dentin defects;

nosology, pathology, and treatment. Am J Med Genet 1993;45:
193-200.

O'Connell AC, Marini JC. Evaluation of oral problems in an
osteogenesis imperfecta population, Oral Surg Cral Med Oral
Pathol Oral Radiol Endod 1999;87:189-96.

Goldblatt ¥, Carman P, Sprague P. Unique dwarfing, spondy-
lometaphyseal skeletal dysplasia, with joint laxity and dentino-
genesis imperfecta. Am J Med Genet 1991;3%9:170-2.

da Fonseca MA. Dental findings in the Schimke immuno-
ogseous dysplasia. Am J Med Genet 2000;93:158-60.
Komorowska A, Rozynkowa D, Lee KW, Renouf DV, Nicholls
AC, MacKengzie J, et al. A Polish variant of isolated dentinogen-
esis imperfecta with a generalised connective tissue defect. Br
Dent J 1989;167;239-43,

Singleton EB, Merten DF. An unusual syndrome of widened
medullary cavities of the metacarpals and phalanges, aortic
calcification and abnormal dentition. Pediatr Radiol 1973;1:2-7,
Morris ME, Augsburger RH. Dentine dysplasia with sclerctic
bone and skeletal anomalies inherited as an autosomal dominant
trait. A new syndrome. Oral Surg Oral Med Oral Pathol
1977,43:267-83.

. Koshiba H, Kimura O, Nakata M, Witkop CJ Jr. Clinical,

genetic, and histologic features of the trichoonychodental

17.

20.

21.

22.

23.

24,

26,

27.

28.

29,

30.

31
32.

Kantaputra 307

(TOD) syndrome, Oral Surg Oral Med Oral Pathol 1978:46:376-
8s.

Levin LS, Young RJ, Pyeritz RE. Osteogenesis imperfecta type
I with unusual deatal abnormalities, Am F Med Genet
1988:31:921-32,

. Holzgreve W, Grobe H, von Figura K, Kresse H, Beck H, Mattei

JF. Maorquio syndrome: clinical findings in 11 patients with MPS
IVA and 2 patients with MPS IVB. Hum Genet 1981;57:360-5.

. Nelson J, Broadhead D, Mossman J. Clinical findings in 12

patients with MPS IV A (Morquio's disease). Further evidence
for heterogeneity. Part I: Clinical and biochemical findings. Clin
Genet 1988;33:111-20.

Nelson J, Kinirons M. Clinical findings in 12 patients with MPS
IV A (Morquio's disease). Further evidence for heterogeneity.
Part II: Dental findings. Clin Genet 1988;33:121.5,

Norman ME. Two brothers with nonkeratan-sulfate-excreting
Morquio syndrome. Birth Defects Orig Artic Ser 1974;
10(§2):466-9.

Bonaventure J, Stanescu R, Stanescu V, Allain JC, Muriel MP,
Ginisty D, et al. Type II collagen defect in two sibs with the
Goldblatt syndrome, a chondrodysplasia with dentinogenesis
imperfecta, and joint laxity. Am J Med Genet 1992;44:738.53,
Saraiva JM, Dinis A, Resende C, Faria E, Gomes C, Correia AJ,
et al. Schimke immuno-osseous dysplasia: case report and
review of 25 patients. J Med Genet 1999;36:786-9,

Lukinmaa PL. Immunofluorescent localization of type III
collagen and the N-terminal propeptide of type III procollagen
in dentin matrix in osteogenesis imperfecta, J Craniofac Genet
Dev Biol 1988;8:235-43,

. Witkop CJ Jr. Hereditary defects of dentin. Dent Clin North Am

1975;19:25-45.

Sauk JJ Jr, Delaney JR. Taurodontism, diminished root forma-
tion, and microcephalic dwarfism. Oral Surg Oral Med Oral
Pathol 1973;36:231-5.

Bottomley WK, Box JM. Dental anomalies in the Rothmund-
Thomson syndrome. Report of a case, Oral Surg Oral Med Oral
Pathol 1976;41:321-6.

Gardner DG, Girgis 5S. Taurodontism, shott roots, and external
resorption, associated with short stature and a small head. Oral
Surg Oral Med Oral Pathol 1977;44:271.3.

Witkop CJ Ir, Jaspers MT. Teeth with shert, thin, dilacerated
roots in patients with short stature: a dominantly inherited trait.
QOral Surg Oral Med Oral Pathol &82;54:553-9.
Bazopoulou-Kyrkanidou E, Dacou-Voutetakis C, Nassi H,
Tosios K, Kyrkanides 8, Damoli M. Microdontia, hypodontia,
short bulbous roots and root canals with strabismus, shon
stature, and borderline mentality. Oral Surg Oral Med Oral
Pathol 1992:74:93-5,

Shaw L. Short root anomaly in a patient with severe short-
limbed dwarfism. Int J Paediatr Dent 1995;5:249-52,

Danes BS, Bearn AG. Cellular metachromasia, a genetic marker
for studying the mucopolysaccharidoses, Lancet 1967;1:241-3.

Reprint requests:

Piranit N. Kantaputra, DDS, MS
Department of Pediatric Dentistry
School of Dentistry

Chiang Mai University

Chiang Mai 50200, Thailand
dnpdi001 @chiangmai.ac.th



American Journal of Medical Genetics 108:275-280 (2002)

Van der Woude Syndrome With Sensorineural
Hearing Loss, Large Craniofacial Sinuses, Dental
Pulp Stones, and Minor Limb Anomalies: Report
of a Four-Generation Thai Family
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fDepartment of Pediatric Dentistry, Faculty of Dentistry, Chiang Mai University, Chiang Mal, Thailand
*Department of Otolaryngology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

‘Department of Pediatrics, University of Iowa, Iowa City, Jowa

*Chromosome Center, Bangkok, Thatland

A four-generation Thai family affected with
Van der Woude syndrome is reported. The
disorder appeared to be originally inherited
from a person who was half Thai and half
Pakistani. The lip lesions found in this
family were varied and did notf appear to
be related to other phenotypes. There were
some clinical manifestations possibly speci-
fic for the condition in this family. They
included sensorineural hearing loss, promi-
nent frontal bone, large frontal/sphenoidal/
maxillary sinuses with increased mastoid
air cells, long tooth roots, dental pulp stones,
ankyloglossia, brachydactyly of hands,
brachyphalangy, and hyperphalangy of toes,
and single flexion crease of the fifth fingers.
Fluorescence in situ hybridization analy-
sis revealed no visible deletion at a 1q32-
4] region. © 2002 Wiley-Liss, Inc.

KEY WORDS: dental anomaly; Van der
Woude syndrome; brachy-
mesophalangy; lip pit; pulp
stone; large craniofacial si-
nuses; sensorineural hear-

ing loss

INTRODUCTION

Van der Woude syndrome (VWS; MIM 119300) is a
multiple anomalies syndrome characterized by congen-
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ital lip pits associated with cleft lip with or without cleft
palate, hypodontia, and cutaneous syndactyly of toes. It
is an autosomal dominant disorder with variable ex-
pressivity and incomplete penetrance, and is the most
frequent form of syndromic clefting. The VWS locus has
been mapped fo 1g32-g41 [Schutte et al., 2000], but the
VWS gene has not been isolated. The VWS gene
expression is believed to be influenced by modifying
genes at other loci [Cervenka et al., 1967; Burdick et al.,
1985; Sertie et al., 1999]. VWS and popliteal pterygium
syndromes (PPS; MIM 119500) have sometimes been
present in the same family, and linkage analysis of the
two syndromes strongly suggested that they are allelic
[Soekarman et al., 1995; Lee et al., 1999).

Here we report on a Taai family in which seven
individuals through four pgenerations were affected
with VWS and some new clinical manifestations,

CLINICAL REPORTS
The Family

The Thai family consisted of 23 individuals, of which
seven were affected with VWS (Fig. 1, Table [). Patient
1 (Proband, IV-2, Fig. 1), a two-year-old girl, came to
the Department of Pediatric Dentistry, Faculty of
Dentistry, Chiang Mai University for oral examination.
Her parents were non-consanguineous. She was born
with bilateral cleft p and palate, and bilateral sym-
metrical lip nipples (Fig. 2a). The lip nipples were
surgically corrected for cosmetic reasons was perfor-
med at age three years. Sensorineural hearing loss was
detected at age four years. Hypernasal speech second-
ary to the short secondary palate was noted. Her limbs
appear normal except for hyperphalangy of the fifth
toes.

Patient 2 (IV-1), an 11-year-old bhoy, was the elder
brother of patient 1. He was horn with bilateral
symunetrical transverse lip furrows. Fluid sometimes
came out at the furrows (Fig. 2b). Oral examination
revealed crowding of the mandibular anterior teeth,
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Fig. 1. Pedigree of the family. The closed circle and square depict

patients with VW35, and the arrow shows the prohand.

anterior crossbite at tooth 22, and ankyloglossia
(Fig. 2¢). Panoramic radiograph showed long tooth
roots, large maxillary sinuses, and normal dental
development. Audiometry sP%wed normal hearing of
both ears.

Patient 3 (II1-10), a 37-year-old man, was the father
of patients 1 and 2. He was horn with right cleft lip and
cleft palate. Sensorineural hearing loss (Fig. 3a) was
detected at age nine. Asymmetrical lp nipple and a
transverse furrow were observed. He could intention-
ally move the orbicularis oris muscle at the area of his
lip nipples (Fig. 2d). Panoramic radiograph showed

normal dental development, large maxillary sinuses,
and long tooth roots. The frontal bone over the fron-
tal sinus was very prominent. Lateral cephalograph
showed large frontal and sphenoidal sinuses, and
mastoid air cells (Fig. 4a). Brachydactyly of fingers,
cutaneous syndactyly, and short distal phalanges of
toes 2 and 3 were noted (Fig. 4b). Synostosis of the
middle and distal phalanges of toes 5 was observed.
The middle phalanx of toes 4 and distal phalanges of
toes 2 and 3 appeared short.

Patient 4 (11I-11) was the younger brother of patient
3. His medical and dental history was unremarkable.
Audiometry showed normal hearing bilaterally. Bilat-
eral symmetrical lip pits were observed (Fig. 2e). The
pits sometimes were filled with fluid. He also had
prominent. frontal bone over the frontal sinus, very
large frontal and sphenoidal sinuses (Fig. 4c), long
mandibular tooth roots with normal dental develop-
ment, brachydactyly of fingers, and cutaneous syndac-
tyly of toes 2 and 3.

Patient 5 (II1-12) was a 21-year-old woman. Her
medical and dental history was unremarkable. Her

“karyotype was 46,XX. Audiometry showed normal

hearing bilaterally. Her lip lesions were reported fo
be similar to those of patient 2. Surgical correction for
cosmetic reasons was performed. She had large frontal
and maxillary sinuses (Fig. 4d), long tooth roots, and a
dental pulp stone in the left maxillary second perma-
nent molar. Limb defects were not observed.

Patient 6 (II-8) was a 57-year-old woman. She had
large frontal, sphenoidal, and maxillary sinuses; a
small depression near the midline of lower lip (Fig. 2f;
congenital absence of the mandibular second pre-
molars; prolonged retention of the right mandibular

TABLE I. Clinical Manifestations in Seven Patients With VWS

Patients
Findings 1 2 3 4 5 6 7
Age { years) 5 i1 37 34 21 57 Dead
Gender F M M M ¥ F F
Sensorineural deafness y n v n ¥ NA
Craniofacial sinuses
Large frontal sinus n n ¥ v ¥ ¥ NA
Large sphenoidal sinus n ¥ y v n v NA
Large maxillary sinus n ¥ ¥ ¥ v ¥ NA
Large mastoid air cells n ¥ v n n y NA
Oral findings
CL/CP ¥ n v n n n v
Lip pits n n n ¥ n y ¥
Lip nipples (conical elevation} ¥ ¥ ¥ n ¥ n n
Hypodontia n n n n n v NA
Long tooth roots n n ¥ ¥ y y NA
Pulp stones n n n n y v NA
Ankyloglossia n y n n n n NA
Limb anomalies
Brachydactyly of fingers n n ¥ ¥ n n n
Single crease of the 5th finger n n n n n ¥ n
Short middle phalanges of the 5th fingers n n n n n ¥ Na
Toes 2/3 syndactyly n n v ¥ n ¥ ¥
Short middle phalanges of toes 4 n NA y NA n n NA
Short distal phalanges of toes 2 and 3 y ¥ ¥ NA n n NA
Hyperphalangy of toes ¥ n n n n n NA

F, femnale; M, male; y, yes; n, no; NA, not available.
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Fig. 2. Lip lesions in the patients. Bilateral lip pits in patient 1 (a), patient 2 (b}, patient 3(d}, and patient 4 (e); lower lip depression in patient 6 (f); and
ankyloglossia in patient 2 (e).

primary second molar; long teoth roots (Fig. 4e); dental
pulp stones in all permanent molars; single flexion
crease of the left fifth finger; short middle phalanges of
both fifth fingers; and cutaneous syndactyly of toes 2
and 3,

Patient 7 (I-2) was half Thai and half Pakistani,
and reported to have gingle lip pit and unilateral cleft
lip and palate and be the first individual with lip pits in
the family. Her parents and brother were said to he
normal.
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0125 230 300 1000 2000 4000 8000 Flourescence In Situ Hybridization (FISH)
I Two bacterial artificial chromosome (BAC) clones,
20 i 501i21 and 564al7, were used in this study. Clone
i N 501i21 was located in the VWS critical region and clone
30 ~ 564a7 was outside the region [Schutte et al., 2000,
40 S— Chromosome preparation, probe labeling, and hybri-
50 2 dization were done as described previously |Franke,
&0 Q----7= coull I 1972; Tochareontanaphol et al., 1994; Schutte et al,
Tl - 2000]. Hybridization images were recorded with a Zeiss
o = microscope connected with Metasystem computer soft-
80 f* J F ware. As a result, both probe signals appeared at 1¢32
20 g of chromosomes 1 from patient 5, indicating that there
100 J‘ ﬂ is no visible deletion at 132 region in the patient.
10

DISCUSSION

We reported a large Thai family with VWS, In this
family, the lip lesions were varied, ranging from
bilateral lip pits to a small depression mark near the
midhine of lower lp seen in patient 6, as reported
: previously [Janku et al., 1980; Ranta and Rintala, 1981;

Fig. 3. Audiogram of patient 3, showing sensorineural heaving ioss.

Fig. 4. Large frontal and sphenecidal sinuses and increased mastoid air cells in patient 3 (a), brachydactyly of fingers and thumbs in patient 3 (b}, large
frontal sinus in patients 4 (¢) and 5 (d), and hypodontia of the mandibular second premolars in patient 6 (e).
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d

Fig. 4. (Continued)

Ranta, 1985]. Ankyloglossia observed in patient 2 has VWS, The presence of pulp stones in VWS patients may
been reported to be a characteristic feature of VWS  imply that there was a defect in dentin mineralization.
[Sorricelli et al., 1966; Burdick et al., 1987]. Dental pulp  Long tooth roots seen in patients 3—6 have also never
stones found in patients 5 and 6 are very rare in the been described, suggesting an effect of the VWS gene
normal population, and have never been reported in  on the growth of Hertwig epithelial root sheath.
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Sensorineural hearing loss in patients 1 and 3; large
craniofacial sinuses, including the frontal, sphenoidal,
and maxillary sinuses; and limb anomalies were unique
findings in this family. Although conductive hearing
loss is often associated with cleft palate, sensorineural
hearing loss found in this family is rare in individuzals
with cleft palate. It remains to be seen whether these
abnormalities are seen in other VWS patients. Limb
anomalies are rare in patients with VWS [Lipscn,
1989]. However, syndactyly of toes 2 and 3 and of
fingers 3 and 4 have been reported [Calnan, 1952]. The
limb anomalies observed in this family consisted of
brachydactyly of fingers, single flexion crease and short
middle phalanges of a fifth finger, short distal pha-
langes of toes 2 and 3, short middle phalanges of toes 4,
and hyperphalangy of toes 5. Although most of these
features are normal variants, their association with
VWS in the family may be significant.

Chromosomal microdeletion has been known to cause
VWS in a subset of patients [Bacian and Walker, 1987;
Sander et al., 1994; Schutte et al., 1999; Houdayer et al.,

2000]. However, FISH analysis did not detect any

visible deletion at 1932 region in our patient.
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Clinical Report

A Thai Mother and Son With Distal Symphalangism,
Hypoplastic Carpal Bones, Microdontia, Dental Pulp
Stones, and Narrowing of the Zygomatic Arch:

A New Distal Symphalangism Syndrome?
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A Thai mother and son with distal sympha-
langism and other associated abnormalities
are reported. Distal and middle phalanges of
fingers and toes 2-5 were either aplastic/
hypoplastic or fused between the cor-
responding digits. The second fingers and
fourth fingernails were most severely affec-
ted in both patients. The mother’s hands
were less severely affected; the middle and
distal phalanges of her hands were mal-
formed and fused. Besides the absence of
fusion lines, the shape of the fused middle
and distal phalanges was quite different
from that of other types of fusion, i.e., fused
bones in both patients did not maintain the
normal configuration of bone, referring to
as “middle-distal phalangeal complex”, Dis-
tal symphalangism was observed in toes 2-5
of the mother and in toe 3 of the son. Both
patients had additional clinical manifesta-
tions such as narrowing of the zygomatic
arch, dental pulp stone, microdontia of
a mandibular permanent central incisor,
cone-shaped epiphyses of middle phalanges
of fingers, and absence of scaphoid, trape-
zium, trapezoid, and pisiform bones, Muta-
tion analysis of NOG and ROR2, the genes
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responsible for proximal symphalangism
and brachydactyly type B, respectively, was
negative. © 2002 Wiley-Liss, Inc.

KEY WORDS: absent carpal bone; dental
pulp stone; narrow zygoma-
tic arch; fingernail dyspla-
sia; distal symphalangism;
proximal symphalangism;
brachydactyly type B
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INTRODUCTION

Distal symphalangism (DS, MIM 185700), an auto-
somal dominant disorder, is characterized by fusion of
the distal interphalangeal joints of hands and feet. The
index finger is most commonly affected. The skin over
affected finger joints lacks interdigital flexion creases.
DS is associated with brachydactyly, hypophalangism,
absent or rudimentary nails, craniosynostosis [Com-
ings, 1965; Zavala et al., 1975; Poush, 1991], and camp-
todactyly [Ohdo et al,, 1981], but an association with
proximal symphalangism is rare [Strasburger et al.,
1965]. Proximal symphalangism (MIM 185800) is an-
other entity, characterized by ankylosis of the proximal
interphalangeal joints and fusion of carpal and tarsal
bones [Strasburger et al., 1965], and caused by muta-
tions in NOG that encodes a protein, Noggin [Gong
et al.,, 1999; Dixon et al., 2001]. DS shares many simila-
rities with brachydactyly type B (BDB, MIM 113000},
the most severe form of brachydactyly. BDB is an
autosomal dominant trait characterized by aplasia/
hypoplasia of the middle/distal phalanges of fingers 2
5, fingernail dysplasia, and symphalangism between
the middle/distal phalanges. Thumbs are often fat-
tened or bifid, and syndactyly of fingers and toes are
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usnally found [Gong et al., 1999; Oldridge et al., 2000]. MATERIAL AND METHODS

Although the gene for DS has not been identified, .

DB is presumed to be caused by mutations in the Clinical Report

jrosine kinase-like orphan receptor 2 gene (RORZ; Patient 1, a nine-year-old Thai boy came to the

Ll 602337), which is required for cartilage and Department of Pediatric Dentistry, Faculty of Dentis-
mowth plate development [Afzal et al., 2000; DeChiara  try, Chiang Mai University for dental care. He was horn
ot al., 2000; Oldridge et al., 2000; van Bokhoven et al., with a weight of 2,700 g to non-consanguineous parents.
2000]. His eight-month-old sister was normal. When seen

This report presents a Thai family with clinical by us at age nine years, his height was 126 cm (< 50
diagnosis of DS associated with other manifestations centile) and OFC 50 ¢m {< 50 centile), and had a promi-
that are hitherto undescribed in this syndrome., nent nose and small left mandibular permanent central

~ Fig. 1. Patient 1, having a narrowed left zygomatic arch and & dental pulp stene in the left maxillary first permanent molar (a); short fingers with
asence of the right third and both fourth fingernails (b); absence of the fourth distal phalanx with fusion of the middle and distal phalanges 2 and 3, cone-
shaped epiphyses at the middle phalanges 2 and 4, absence of scaphoid, trapezoid, and pisiform, and a very small ossification center of trapezium (e).
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.

-

Fig. 2. Patient 2 {the mother), showing narrowing of the right zygomatic acch, and denlal pulp stones in the first permanent molars (a), short finge
with dysplastic Angernails and normal thumbs (b), and fusion of the middle and distal phalanges 2-5 (¢).



