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         When Neuropediatrics Meets Odontology    

 The development of a single, upper, permanent 
central incisor is a discrete sign for holoprosen-
cephaly  [15] . Macrodont large central incisors are 
a diagnostic clue in KBG syndrome  [6] . Talon 
cusps, an accessory cusp-like structure project-
ing from the palatal surface of upper and lower 
anterior teeth are seen in 70    %  of patients with 
Rubinstein-Taybi syndrome  [5] . 
 Amelogenesis imperfecta may be associated with 
neurological degeneration in Kohlsch ü tter syn-
drome  [11,   14] . This enamel pathology has also 
been described in association with cone-rod dys-
trophy  [22] . Examples are numerous and the 
London Neurogenetics database created by R. 
Winter and M. Baraitser describes 447 syndromes 
with dental anomalies  [12] . 
 The Master and Father of OdontoGenetics, the 
late Professor Robert J. Gorlin  [17] , author of the 
famous book  “ Syndromes of the Head and Neck ”  
described many syndromes with neurological 
disorders, craniofacial and dental abnormalities 
 [13] . He started his professional career with den-
tistry and became a world famous geneticist and 
oral pathologist. He recognised the tooth as an 
appropriate starting point for dysmorphology 
and genetics. 
 The tooth is indeed a good model in develop-
mental biology. 
 Dental development encompasses a very large 
timeframe, from initial neural crest cell forma-
tion and migration around day 22 in human 
embryogenesis to the completion of root forma-
tion of the third molars or wisdom teeth around 
20 – 25 years of age. Odontogenesis results in the 
formation of specifi c crown and root morpho-
genesis for each type of teeth (incisors, canines, 
premolars, molars). It is driven by epithelio-mes-
enchymal interactions between a localised area 
of the oral ectoderm of the fi rst branchial arch 
(from which derive the enamel organ, inner den-
tal epithelium and ameloblasts cells) and 
ectomesenchymal cells originating from the 
cephalic neural crest  [8]  extending to the forma-
tion of odontoblasts, dental pulp cells, and of the 
specialised tissues that both surround and sup-
port the teeth, the cementum and periodontium. 
 Tooth development is an extraordinarily complex 
process, which progresses through different 
stages from the initial dental lamina, through 
bud, cap and bell stages to terminal cytodifferen-
tiations of odontoblasts and ameloblasts  –  the 
post-mitotic cells that synthesise dentin and 
enamel matrix proteins, respectively. 
 Odontogenesis is under strict genetic control and 
more than 300 genes involved in these develop-
mental processes have already been identifi ed 

                                 Ataxia, delayed dentition and hypomyelination: 
a novel leukoencephalopathy; what an extraordi-
nary phenotype is described in the paper by Wolf 
et al.  [30]  in this journal issue. 
 It is rare indeed nowadays to see a new disease 
described and even more noteworthy that the 
precise delineation of this syndrome has been 
recognised through a combination of symptoms 
gathered by multidisciplinary international 
teams from medical genetics to neurology, pae-
diatrics and paediatric dentistry. 
 The authors suggest that,  “ in every child with 
early onset ataxia, teeth should be inspected. 
Vice versa in a child with delayed dentition and 
lacking incisors, neurological abnormalities 
should be looked for …  ” . 
 Teeth abnormalities are indeed excellent dys-
morphic markers, providing visible evidence, 
through their unchanging mineralised state, of 
earlier developmental abnormalities, and giving 
warning signs that may provide sign-posts in 
syndrome diagnosis. 
 Dental abnormalities may be classifi ed into fi ve 
main groups; number (missing  [3]  or supernu-
merary teeth), shape (conical, tapered … ), size 
(small or microdont teeth, large or macrodont 
teeth), hard tissue structure (like amelogenesis 
imperfecta for enamel defects  [10,   31]  or den-
tinogenesis imperfecta or dentin dysplasia for 
dentin defects  [20] ), and root formation, (includ-
ing eruption and resorption). 
 These anomalies may in turn be genetic or envi-
ronmental, as the results of teratogenic assaults 
during the stages of formation or mineralisation 
of tooth germs  [1,   2] . Such abnormalities are 
indeed frequently noted in the clinical synopsis 
of many syndromes, but often with little or no 
attempt to link them to the pathogenesis of the 
condition seen. 
 A few examples with associated neurological 
symptoms have now been recognised. Congeni-
tally missing permanent teeth are a common 
fi nding in Rieger syndrome, with a very peculiar 
pattern of presentation (the permanent maxil-
lary incisors are absent) that is more important 
to recognise than the overall number of absent 
elements. A recent paper  [18]  has shown that a 
novel Arg5Trp missense mutation in the  PITX2  
homeodomain, responsible for the Rieger pheno-
type in the described family, was further associ-
ated with brain abnormalities. 

     Re:  Wolf NI, Harting I, Innes AM, Patzer S, Zeitler P, Schnei-
der A, Wolff A, Baier K, Zschocke J, Ebinger F, Boltshauser E, 
Rating D: Ataxia, Delayed Dentition and Hypomyelina-
tion: A Novel Leukoencephalopathy   
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(see  http://bite-it.helsinki.fi  )  [24] . They encode for proteins 
belonging to various interacting molecular signalling pathways 
(Tgf ß , Fgfs, Shh, Wnt) and for transcription factors. 
 Each dental anomaly  [23,   26]  may be related to errors in specifi c 
developmental issues such as the embryological origin of dental 
cells, patterning of the dentition  [28] , placode formation  [25] , 
crown and root morphogenesis  [19] , signalling centres, i.e., the 
enamel knots controlling cusps formation  [9,   27] , histogenesis, 
terminal cytodifferentiations of odontoblasts this peculiar cili-
ated cell type  [21]  and ameloblasts, dentin and enamel matrices 
synthesis  [4,   7] , mineralisation, bone remodelling and eruption 
 [16,   29] . 
 The resulting appearance of the teeth therefore gives clear, if 
cryptic, evidence of the processes affected during development. 
It is therefore important to recognise, characterise and record 
precisely dental anomalies and phenotypes so that they may be 
integrated within the familial, medical and dental histories of 
the patient. Such detailed recording will reveal developmental 
origins and go some way towards providing additional clues for 
understanding underlying aetiopathogenic mechanisms and 
unravelling a syndrome diagnosis. 
 The D[4] / phenodent database ( D iagnosing  D ental  D efect  D ata-
base ( www.phenodent.org ) proposes a systematic assessment 
method of dental phenotypes encountered in genetic diseases. 
The specialist dentist expert who is able to recognise orodental 
anomalies is an indispensable partner of the multidisciplinary 
team working with a particular patient. 
 In Europe some of these professionals belong to networks link-
ing clinical diagnosis centres and research laboratories (Euro-
pean Cooperation in the fi eld of Scientifi c and Technical Research, 
COST Action B23 Oro-Facial Development and Regeneration; In 
France, INSERM (French Medical Research Agency)  “ R é seau de 
Recherche Clinique et R é seau de Recherche en Sant é  des popula-
tions 2003 ” ; GIS maladies rares, Odontogenetics network; 
French National Rare Disease Plan 2004 – 2008 certifi cating in 
2006 a Reference Centre for Orodental Manifestations of Rare 
Diseases in Strasbourg). 
 A precise and detailed phenotype is of course the key to accurate 
genotype phenotype correlation and the discovery of new genes. 
There is every reason for us to enhance links between Neurope-
diatrics and Odontology and fi nd in the smiles of our patients, 
clues to their care. 

 A. Bloch-Zupan       
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