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ABSTRACT
Ectodermal dysplasia (ED) is a heritable condition and rep-
resents a multifarious group of diseases comprising different 
clinical signs and symptoms. The ED occurs as a result of dis-
turbances in the ectoderm of the evolving embryo. Agenesis of 
teeth or anodontia is also the result of disturbance in this process, 
which prevents the proliferation of tooth buds. In the present 
case, an 18-month-old child with history of congenital anomalies 
(CAs), severely delayed developmental milestones, and mental 
retardation presented with complete anodontia and ED. The CA 
included pulmonary stenosis, pulmonary valvar regurgitation, 
ventricular septal defect (VSD), absence of grips, absence 
of head-holding capacity, inability to sit, simian crease (R),  
visual impairment with corectopia, blepharitis, lagophthalmos 
with cortical visual impairment, telecanthus, hypotrichosis, 
hypertelorism, high philtrum, high arched palate, degener-
ated nails, and depressed third toes. Routine karyotyping via 
peripheral blood culture revealed a ring chromosome 18, which 
was confirmed de novo after parental karyotyping. Although 
a straightforward association between r(18) and anodontia 
is yet to be established, it is apparent that anodontia coupled 
with multiple CA and systemic complications was caused by 
chromosomal/genetic mutations in the present case, and thus, 
this report strongly recommends phenotypic and genotypic 
examination in dental management in such a complex scenario.
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INTRODUCTION

Ectodermal dysplasia (ED) refers to an outsized group of 
heritable conditions in which a minimum of two ectoder-
mal structures fail to grow normally. The tissues primarily  
reported to be affected are skin, sweat glands, hair, nails, 
and teeth apart from the possibility of involvement of 
other organs and parts.1 The ED is a genetic disorder 
with different modes of inheritance, which is presented 
by different clinical and genetic findings.2 The condi-
tion involves overlapping features, thereby preventing 
a perfect classification. One of the more common types 
of ED is X-linked recessive hypohidrotic ED (XLHED), 
which is also called anhidrotic ED and Christ-Siemens-
Touraine syndrome.3 A rare autosomal recessive form is 
clinically identical to XLHED.4 The hydrotic form of ED 
follows autosomal dominant inheritance.4 An autosomal 
dominant ED was described by Giansanti et al5 as “tooth 
and nail” type, which is also called Witkop syndrome. 
Expression of ED is seen in both sexes, particularly if 
there is consanguinity with full expression in males.6

The oral manifestations in ED range from minimal 
to complex patterns. The dentition may be affected by 
atypical teeth or partial to complete anodontia.7 Ano-
dontia, total (complete agenesis) or partial (hypodontia), 
is usually characterized by the absence of teeth, which 
may also be associated with other phenotypic abnormali-
ties.1 Total anodontia may affect either or both deciduous 
and permanent dentition. Children with a number of 
missing primary and permanent teeth may have some 
or all of the signs of a type of ED and should undertake 
thorough clinical and genetic evaluation.3 Anodontia has 
been associated with systemic disorders and diagnosed 
with several syndromes, e.g., oculomandibulodyscephaly, 
mesoectodermal dysplasia, and ED.8 Lack of proliferation 
and differentiation of ectodermal tissues causes deficient 
or absence of development of tooth buds and results in 
anodontia.6 It is a relatively common congenital condi-
tion with an incidence of ~8%.9 Therefore, such dental 
condition may be given significant diagnostic importance.

The present case report describes ED in an 18-month-
old child detected with ring chromosome 18 in associa-
tion with total anodontia.

CASE REPORT

An 18-month-old Asian male with a history of severely 
delayed developmental milestones and noisy respiration 
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(distressed) was referred for karyotyping and genetic 
counseling to the Department of Genetics, Mahatma 
Gandhi Mission Hospital, Navi Mumbai, Maharastra, 
India. The natal history included that the child was born 
1 month preterm to nonconsanguineous parents with 
1.2 kg birth weight, cried after 30 minutes, and was kept 
in an incubator for 10 days.

Medical history revealed major malformations apart 
from history of fever and pneumonia at 1 month of age, 
which had required hospitalization and blood transfu-
sion. The child did not have grips, head-holding capacity, 
sitting capacity, any social development, and had severely 
deferred age-related mileposts with severe mental retar-
dation. The facial appearance of the child included hypo-
trichosis, hypertelorism, wide and flattened frontonasal 
bridge, and sparsely scattered straight hairs on scalp and 
in eyebrows and eyelashes (Fig. 1A). Extraoral exami-
nation of the child revealed high philtrum, wide open 
mouth (Fig. 1A), incompetent lips, protruding tongue  
(Fig. 1A), drooling saliva, and intraoral examination 
revealing high arched palate, soft ridges, and complete 
absence of teeth in the oral cavity at the age of 18 months. 
The general features, including presence of simian crease 
(R) (Fig. 1B), dystrophic finger and toenails, shorter and 
elevated second toe bilaterally, bilateral depressed third 
toe (Fig. 1C), hypotonia, and hypohidrosis, were noticed. 
The skin appeared thin, dry, and scaly. The child was 
dependent on significantly noisy oral breathing.

Medical investigations were scheduled to determine 
other possible malformations. Echocardiography was done 
at the age of 1 year, which detected malaligned ventricular 
septal defect (VSD) with left-to-right shunt, absent pul-
monary valve syndrome, moderate pulmonary stenosis, 
mild pulmonary valvar regurgitation, and aneurysmally 
dilated pulmonary artery. The child had failure to thrive 
and airway anomalies due to severe dilated main pulmo-
nary artery (MPA), which caused difficulty in breathing. 

Eye examination revealed cortical visual impairment 
with corectopia, blepharitis, lagophthalmos with cortical 
visual impairment, telecanthus, and corneal opacity with 
mild vascular tortuosity. He was unable to respond to any 
sound. Brainstem evoked response audiometry (BERA) test 
at this age revealed prolonged latency to waveform V on 
the right side affecting right auditory pathway.

Genetic investigation using peripheral whole blood 
was done to check the genomic karyotype of the proband. 
Phytohemagglutinin (PHA) (Gibco, USA)-stimulated 
culture in Roswell Park Memorial Institute (RPMI) 1640 
medium (Gibco, USA) supplemented with fetal bovine 
serum (FBS) (Gibco, USA) was carried out following 
incubation at 37°C for 72 hours. Metaphase chromosome 
preparation was performed using standard colchicine 
hypotonic fixation technique.10 Chromosome analysis 
following Giemsa (G) banding was carried out following 
International System for Human Cytogenetic Nomencla-
ture (ISCN).11 Imaging of 50 metaphases with the help 
of IKAROS software (MetaSystems, Germany) revealed 
a male karyotype with 46,XY,r(18) (p11.3q23) pattern in 
all 30 cells evaluated (Fig. 2A).

Phenotypic correlation with thorough medical and 
dental examination and genetic evaluation of the child 
confirmed the case with ED associated with total anodon-
tia, which could be attributed to the presence of one r(18). 
Counseling-guided parental karyotyping confirmed 
de novo origin of the rearrangement as health histories 
and karyotypes were normal for both parents and his 
5-year-old sibling.

DISCUSSION

The science of genetics is relatively a new concept in 
dental management. However, people have apprehended 
the heritable nature of traits and have used genetics for 
thousands of years. Advances in genetic tests have allowed 
important insights into the nature of disease and facilitated 

Figs 1A to C: Phenotypic features of the patient: (A) Frontal face with open mouth and protruding tongue; (B) simian crease in right 
hand; and (C) shorter and elevated second toe and depressed third toe
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health management in a very comprehensive direction in 
the present era. The present case has direct association of 
chromosomal aberration with anodontia and ED.

Ring chromosome 18 [r(18)] is the result of two breaks 
on two arms followed by rejoining of the two broken 
ends, which has caused deletion of genetic material from 
terminal regions of both p (18p p11.31-pter) and q arms 
(18q23-qter)12 (Fig. 2B). Thus, the child in the present case 
had partial monosomy of 18 in both p and q segments. 
Ring chromosome 18 was first reported in 1964.9 R(18) 
is relatively common among all ring chromosomes and 
the rate of having typical clinical signs of 18p and 18q 
syndromes vary depending on the length of the deletion 
in 18p and 18q.13 R(18) causes a wide range of medical 
and developmental concerns.14 The phenotypic features 
of distal 18q− and 18p− also vary greatly because of the 
variability of the deletion size and breakpoint locations.15 
In general, children with r(18) usually show an unspecific 
pattern of clinical manifestations in addition to character-
ized developmental retardation and moderate-to-severe 
mental retardation and facial dysmorphism. In the present 
case, the child presented with numerous phenotypic and 
systemic abnormalities coupled with dental aplasia. There 
were certain unique and certain overlapping clinical find-
ings, similar to that of another reported case.16

The deciduous teeth begin to erupt into the oral cavity 
from 6 months and continue till two and half years of 
age. The first tooth may erupt as late as 14 months.17 
However, the present case did not have any tooth even 
at an age as late as 18 months. Therefore, the child with 
anodontia in conjunction with ED is apparent consider-
ing all other findings. The patient was scheduled for 
orthopantomograph and further imaging for a compre-
hensive evaluation; however, the child expired of severe 
respiratory distress before the radiograph and necessary 
documentation could be completed.

Although association of chromosomal aberrations and 
oral manifestations has been established,18 the genetic eti-
ology of anodontia has not been fully elucidated. Genetic 
and/or epigenetic mutations in ED1 gene at Xq12-q13, 
including missense, nonsense, and indels, were reported 
in XLHED and abnormal development of eccrine sweat 
glands, hair, and hypodontia.19 R(18) was associated with 
sparse hair, dry skin, bronchitis, otitis media, and dental 
caries in a Chinese girl.20 The clinical expression of r(18) 
varies depending on the amount of genes lost at two 
ends. Two partial deletions of 19 genes (3.88 Mb, 1 bp to 
nearly 3,881,000 bp) and 12 genes (4.83 Mb, 73,239,191 bp) 
in p (p11.31-pter) and q (q23-qter) arms respectively, have 
been measured in r(18),19 which revealed heterozygous 
terminal deficiencies. It is apparent that the deletions of 
the genes in r(18) are responsible for phenotypic dysmor-
phogenesis, dental and other systemic disorders, and 
growth and mental retardation in the present case. Also, 
immunoglobulin A deficiency is frequently reported in 
patients with ring chromosome 18 syndrome.21

Mutations in TGIF gene at 18p11.31 are associated 
with brain malformation. Holoprosencephaly with micro-
cephaly, ocular hypotelorism, flat nasal bridge, and single 
central incisor were reported to be associated with del(18p) 
(18p11.3-pter) in carriers of r(18) patients. Genotype– 
phenotype studies have been carried out in people with 
18q deletions of various sizes, so that critical areas cor-
responding to the characteristic clinical symptoms of the 
18q deletion syndrome could be demarcated.22 The region 
from 18q22.3 to q23 has been ascribed to white matter 
disorders and delayed myelination, growth hormone 
insufficiency, foot deformities, and congenital aural atresia 
(CAA). The CAA may vary from a mild abnormality with 
narrowing of the external auditory canal and hypoplasia 
of the tympanic membrane and middle ear cavity to entire 
nonappearance of the middle ear along with anotia, bony 

Figs 2A and B: Karyotype of the proband showing 46,XY,r(18); (A) Full karyotype; 
and (B) partial karyotype of 18 with ring (on right)
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atresia, and hypoplasia of inner ear structures.23 Anodon-
tia, in the present case, might have been associated with 
bone atresia caused by TGIF mutation. TSHZ1 at 18q was 
considered to be the candidate gene for the observed CAA 
phenotype on the basis of the deletion overlap.17 Cleft 
palate has also been tentatively linked to deletions of this 
gene.24 TCF4 at 18q21.2 has been linked to a condition first 
described in 1978 called Pitt–Hopkins syndrome.25

The oral and medical examinations, and systemic 
scanning and genetic investigation have established asso-
ciation of anodontia with constitutional chromosomal 
aberration. Further research using molecular techniques 
are essential for delineation of the exact loss of genes that 
leads to signs and symptoms of the disorder. Conven-
tional karyotyping can give a general idea of the location 
of the deletion’s breakpoint. For precise characterization 
of gene loss, more specialized tests, such as microarray 
and/or sequencing analysis would be important.

CONCLUSION

Phenotype and physiological systems are governed by the 
genetic architecture of one organism. Dentition is defined 
at the embryonic age as early as 4 weeks after fertiliza-
tion beginning from ectodermal proliferation. The ED 
and complete or partial anodontia may have overlapping 
symptoms and follow autosomal or X-linked transmis-
sion. Although a direct genotype–phenotype correlation 
has not been established yet, some of the isolated cases 
have indicated association of r(18) with craniofacial dys-
morphism and systemic disorders. The present case with 
r(18) associated with complete anodontia is the first of its 
kind in dental science. Thus, this case report suggests 
that genes of chromosome 18 particularly located at ter-
minal regions of p and q arms lost from one 18 could be 
responsible for ED and anodontia, although exact genes 
could not be specified by the technology followed for the 
present investigation. Nevertheless, the present report 
highlights the importance of genetic correlation of dental 
anomalies for diagnosis and management, more so for a 
complete clinical workup.
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