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Abstract
Dentinogenesis imperfecta is an autosomal dominant disorder of tooth development characterized by 
the presence of opalescent dentin. This condition is genetically and clinically heterogenous. It may affect 
only teeth or may be associated with osteogenesis imperfecta. The  genetics, etiology , features and  
various treatment options of the disorder have been reviewed. Beginning in infancy, treatment usually 
continues into adulthood with a number of options. Where diagnosis occurs early in life and treatment 
follows the outlined recommendations, good aesthetics and function can be obtained.
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The Shields' system is increasingly out of 
date as it does not account for the molecular 
aetiologies of the hereditary dentin defects 
elucidated so far. Hence the revised 
classification 

D e n t i n o g e n e s i s  I m p e r f e c t a  I :  
dentinogenesis imperfecta without 
osteogenesis imperfecta. This corresponds 
to dentinogenesis imperfect type II of shield 
classification.

D e n t i n o g e n e s i s  I m p e r f e c t a  I I :  
dentinogenesis imperfecta brandywine 
type.This corresponds to dentinogenesis 
imperfecta type III of shield classification.
There is no substitute in the present 
classisfication for the category designated 
as DGI type I of the previous Shields 
classification.

Genetic Variation
As DGI is inherited in an autosomal 
dominant fashion, there is a 50% chance that 
a child born to an affected parent will 
themselves be affected. This also indicates 

[6]uniform gene expression  and complete 
[7]penetrance for the gene in the family. .

Aetiology:
Mutations in the genes encoding the major 
protein constituents of dentine seem to 
underlie most hereditary dentine defects.
The only mutations causative of DGI, are 
found in the dentine sialophosphoprotein 

Key Message:
Dentinogenesis imperfecta commonly 
known as opalescent dentin is one of the 
most common hereditary diseases of dentin 
affecting either or both dentitions. The aims 
of treatment are to restore function , 
aesthetics and protect teeth from wear.

Introduction:
Human dent i t ion is  subjected to  
considerable variations in size, form and 
number of teeth as well as in structure of 
dental tissues. Disorders of teeth may be 
hereditary. Dentinogenesis imperfect (DGI) 
is one of them.
Dentinogenesis imperfecta is a localized 
mesodermal dysplasia affecting both the 

[1]primary and permanent dentitions.  It was 
[2]first recognized by Barret in 1882.  The 

term was coined by Robert and Schour in 
[3]1939.  The first published report describing 

the disorder as an enamel defect was 
reported by Talbot as quoted by Witkop. The 
term ‘ hereditary opalescent dentin ‘ was 
first used by Skillen , Finn and Hodges to 
describe the brown translucent that have an 
opalescent sheen and are lacking in pulp 

[4]chambers. .

Classification:
The most familiar classification system of 
this hereditary disorder is that formulated by 
Shields in 1973. This categorization 
discriminates three types of dentinogenesis 

[5]imperfecta. Type I, Type II, Type III. 
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gene (DSPP), suggesting that these 
conditions are indeed allelic. DSPP is 
located within human chromosome 4q22.1 
and consists of 5 exons spanning 

[8]approximately 8343 bp.  Three distinct 
protein products are formed from the 
initially translated polypeptide: dentine 
sialoprotein (DSP), dentine glycoprotein 
(DGP) and dentine phosphoprotein (DPP). 
As a consequence of the repetitive nature of 
that region of DSPP which encodes DPP 
(exon 5), all of the DGI- causing mutations 
that were initially detected were located in 
the DSP coding region and were composed 
of mis-sense, non-sense and splicing 
mutations. A comprehensive analyses of 
DSPP have demonstrated that DGI can 
result from mutations in that region of the 

[ 11 ]  gene which encodes DPP. These 
mutations are exclusively deletions that lead 
to frame-shifts which change tandem 
hydrophilic serine-serine-aspartic amino 
acid repeats to long stretches of 
hydrophobic residues rich in valine, alanine 
and isoleucine .Moreover, a broad 
genotype- phenotype correlation has been 
reported for the DPP mutations with the 
most 5' mutations, which result in the 
longest sequences of hydrophobic amino 
acids, underlying and the more 3' mutations 

[9,10]underlying DGI-II/ III. 

Clinical Features
Extraoral features
?Short stature
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Clinical examination and radiographic 
follow up at various ages is recommended to 

[14]determine diagnosis. 

Differential Diagnosis
Included in the differential diagnosis are 
conditions that have similar clinical or 
radiographic features to DGI.
a) Exposure of underlying dentine
Hypocalcified forms of amelogenesis 
imperfecta initially develop normal enamel 
thickness but the poorly calcified enamel is 
soft and friable and is rapidly lost by attrition 
leaving dentine cores. Unlike DGI the teeth 
are usually sensitive and on radiographs 

[15]enamel is less radio-dense than dentine .  
Pulp chamber and root canals are usually not 
sclerosed.

b) Intrinsic discolouration
?Congenital erythropoietic porphyria is a 

condition resulting from an inborn error 
of porphyrin metabolism. This 
deficiency leads to haemolytic anaemia, 
photosensitivity, blistering of the skin, 
and deposition of red-brown pigments in 

[16]the bones and teeth. 
?R h e s u s  i n c o m p a t i b i l i t y -  T h e  

discolouration which ranges from 
yellow through to green, brown and grey 
to black is usually found at the necks of 
teeth and the enamel hypoplasias are 
usually located in the coronal third of the 

[17]teeth.
?Tetracyclines have the ability to chelate 

calcium ions and to be incorporated into 
developing teeth, cartilage and bone, 
resulting in discolouration of both the 
primary and permanent dentitions. This 
permanent discolouration varies from 
yellow or grey to brown depending on 
the dose or the type of the drug received 

[18]in relation to body weight . 

c) Mobility leading to early tooth loss
Other causes of early loss of teeth as in DGI 
include: 
hypophosphatas ia ,  immunologica l  
deficiencies e.g. severe congenital 

neutropenia (Kostmann's disease), cyclic 
neutropenia, Chediak-Hegashi syndrome, 
neutropenias, histiocytosis X, Papillon-
Lefevre syndrome and leucocyte adhesion 
deficiency syndrome . With the exception of 
hypophosphatasia, all of these conditions 
have an underlying immunological defect 
which makes those with these conditions 
susceptible to periodontal breakdown. 
Mobi l i ty  of  tee th  in  those  wi th  
hypophosphatasia however is due to aplasia 
or marked hypoplasia of cementum. 

d)Vitamin D-dependent rickets and vitamin 
D-resistant rickets
They have clinical and radiographic features 
of DGI. Vitamin D-dependent rickets is 
characterised by yellowish to brown 
enamel, chronic periodontal disease, large 
quadrangular pulp chambers and short roots. 
Features of vitamin D-resistant rickets 
include attrition and exposure of abnormally 
formed dentine of primary teeth and 
abscessed non-carious primary or 
permanent teeth.

Management
The aims of treatment are to remove sources 
of infection, restore function,aesthetics and 
protect posterior teeth from wear and 
maintain the occlusal vertical dimension. 
Treatment varies according to the age of the 
patient, severity of the problem and the 
presenting complaint.

Primary Dentition
Stainless steel crowns on the molars may be 
used to prevent tooth wear and maintain the 
occlusal vertical dimension.
The aesthetics may be improved using 
composite facings or composite strip 

[19] crowns .
If, however the child presents late, the teeth 
may have undergone attrition to the level of 
the gingivae and the only treatment option 

[20]then is to provide over-dentures.  Children 
usually adapt well to over-dentures but they 
need to be reviewed regularly and dentures 
remade, as the child grows. If abscesses 
develop, pulp therapy is not successful and 
removal of the affected teeth is required. In 
younger children, where co-operation is 
limited, or the level of treatment required is 
extensive, a general anaesthetic may be 
required to facilitate treatment. In some 
cases, the parents or child may not be 
concerned with aesthetics and may request 
removal of sources of pain or infection only.
Fissure sealeants may be given to erupted 

[21]molars to protect them from caries.

Permanent Dentition

?Blue sclera. 
?Sensorineural hearing loss has also been 

[11]reported as a rare feature of the DGI II.

Intraoral features Fig 1
?In both dentitions tooth colour - may 

vary from normal to amber, grey or 
p u r p l e  t o  b l u i s h  t r a n s l u c e n t  
discolouration.

?Excessive attrition and tooth wear is 
seen. 

?Abscess formation can be there
?Tooth mobility is shown invariably
?There is generally early loss of teeth.
?The tooth enamel may have sheared off 

leaving dentine exposed; in such cases 
the exposed dentine often has a hard 
glassy appearance due to sclerosis. For 
this reason, patients rarely complain of 
sensitivity.

Histological Features:
DGI has less numerous crystallites, high 

 [12,13]Ca/P ratio and carbonated apatite

Radiographic Features Fig 2
Radiographs should reveal normal enamel 
and dentine radiodensity, however, the 
enamel may already be lost with only 
dentine remaining. 
?Crowns may appear bulbous with 

marked cervical constriction.
?Pulp chambers and canals may be 

normal, contain pulp stones or, more 
often, be partially or totally obliterated.

?Sharp conical roots with apical 
constrictions or rootless teeth.

?There may be numerous periapical 
radiolucencies in non-carious teeth

?Pulpal remnants parallel to the cemento-
enamel junction are seen in permanent 
teeth.

Diagnosis
Diagnosis is based on history, clinical 
examination and radiographic features. 

FIG 1

FIG 2
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Veneers [FIG4] can be considered as a 
possible treatment option in case of 
toothwear and to improve aesthetics in 
anterior teeth. direct and indirect composite 
veneers are useful as an interim measure 
until the child is older in order to manage 
anterior aesthetics. porcelain veneers can be 
replaced on the teeth in permanent dentition

Those with have mobile teeth due to very 
short roots and as a result tend to lose teeth 
early in the primary and permanent 
dentition. Until growth is complete, the 
treatment of choice for thr replacement of 
missing teeth is dentures. 

Dental implants may be considered when 
growth is complete at about 18 years of age. 
A canine protected occlusion may be 
considered to decrease the lateral forces on 

[23]posterior dentition. 

Maxi l lo-mandibular  a t rophy is  a  
consequence of no or rudimentary root 
development and early tooth loss. Ridge 
augmentation prior to implants is often 
required . 

Exposed dentine is more susceptible to tooth 
decay than enamel. For all patients, regular 
dental checkups and prevention of tooth 
decay in the form of oral hygiene 
instruction, dietary advice and appropriate 
use of fluoride is essential. Early diagnosis 
and regular dental care can prevent 
premature tooth-loss due to short or absent 
roots and spontaneous abscess formation , 
so a good aesthetics and function can be 
obtained.
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