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ABSTRACT
The treatment of dentinogenesis imperfecta represents a challenge for the dental practi- 
tioner. The aim of this case report was to describe the chronology and problems en-
countered in the long-term rehabilitation of a young girl suffering from dentinogenesis  
imperfecta with severe attrition. A 2-stage treatment over a period of 9 years is described  
and discussed. This treatment comprised an initial treatment to restore esthetic appear- 
ance and function during primary and mixed dentitions and a complete prosthetic  
rehabilitation in a second stage to protect permanent teeth with low-fusion ceramic- 
metal individual crowns. Discovery of a follicular cyst is also reported and its treatment 
is described.  (J Dent Child 2008;75:192-6)  
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The treatment of dentinogenesis imperfecta (DI) 
with severe attrition still remains a challenge for 
the dental practitioner because of the consider-

able loss of dental tissue encountered and the necessity to 
achieve functional and esthetic restoration, even at a very 
early age.

This hereditary affection is characterized by disturbed 
formation of dentin in both primary and permanent teeth 
in most cases.1 Shields and al.1 suggested a classification of 
DI into 3 types:   
 1. Type I (OMIM 166240) occurs with osteogenesis 

imperfecta and may be recessive. 
 2. Type II (OMIM 125490), also called hereditary 

opalescent dentin, is not associated with osteogenesis 
imperfecta and is one of the most common autosomal 
dominant inherited disorders in human beings. 

 3. Type III (OMIM 125500), the rarest, is found only 
in a triracial, inbred population in southern Maryland 
(Brandywine type) and is also an autosomal dominant 
disorder. 

The prevalence for all types of DI is approximately 1 
per 8,000.2 

Histologically, the structure of the enamel and the 
cementum is reported to be normal. The characteristic 
scalloping at the dentoenamel junction is decreased or 
absent. This scalloping is supposed to provide mechani-
cal interlocking between enamel and dentin. When the 
scalloping is missing, the enamel tends to crack within 
the enamel itself or along the dentoenamel junction.6 In 
most cases, the mantle dentine presents a normal structure, 
whereas the dentinal tubules of the circumferential dentin 
are reduced in number and appear irregular in shape, size, 
and course. The number of odontoblasts is reduced. Pulpal 
inclusions and much hypomineralized interglobular dentin 
may be frequent.3 

Clinically, the child’s teeth have an abnormal brown, gray, 
or blue hue and appear opalescent under transmitted light. 
As soon as the primary teeth have erupted, the enamel often 
chips and fractures away. This occurs at the anterior teeth’s 
incisal rim and on the posterior teeth’s occlusal surfaces. 



Journal of Dentistry for Children-75:2, 2008 Bouvier et al  193Dentinogenesis imperfecta: long term rehabilitation

Panoramic radiography revealed obliteration of the canals 
and absence of periapical pathology in primary teeth. Im-
mature roots and bulbous crowns with cervical constrictions 
were evident in permanent first molars (Figure 2).      

MANAGEMENT
The treatment was planned in 2 stages: 
 1. an initial phase during primary and mixed dentitions; 

and 
 2. a long-term prosthetic rehabilitation in the permanent 

dentition.

INITIAL TREATMENT
The first step consisted in fitting stainless steel crowns (pre-
formed metal crowns, 3M ESPE, St. Paul, Minn) on primary 
second molars and permanent first molars to increase vertical 
dimension and protect first permanent molars against attri-
tion. Subgingival preparation was required to increase the 
clinical crown’s length, and only minimal preparation of the 
occlusal surfaces was undertaken (Figure 3). The crowns were 
cemented with glass ionomer cement (Fuji I, GC, Tokyo, 
Japan). The patient was examined at regular intervals to check 
for eruption of the incisors and signs of functional disorder 
due to the new occlusion. 

One year after the first appointment, a follicular cyst 
associated with the permanent mandibular right second  

The exposed dentin, which is poorly calcified, is rapidly 
subject to severe attrition. Periapical abscesses are common 
on primary teeth.7 In some cases, permanent teeth seem to 
be less susceptible to the characteristic excessive attrition 
than primary teeth. The caries index is low in the patients 
with DI due to attrition, which makes the teeth smooth 
and self-cleaning. When caries occurs, it tends to spread 
laterally rather than invade.2,4 

Radiographically, before attrition, the primary and per-
manent teeth have bulbous crowns with important cervical 
constrictions. The roots are short. In both primary and 
permanent dentition, complete obliteration of the pulp 
and root canals is a characteristic of DI.5,6 When the child 
is very young, however, the pulp chambers of the primary 
teeth may be very wide, like “shell teeth.”7 When the child 
is older and the permanent teeth are still immature, only 
the coronal segment is may start obliteration. Periapical 
radiolucent areas may also be noted in the absence of any 
other dental pathology.8 

Different dental approaches for managing DI with severe 
attrition have been suggested in the dental literature. In the 
past, most cases were left untreated until adolescence or 
adulthood, when all the teeth were extracted and complete 
dentures fitted. More recently, different strategies of treat-
ment have been proposed—such as full coverage crowns, 
overdentures, or implants with removable prostheses.2,6,9 
The choice of the rehabilitation depends on the patient’s 
age at the beginning of the treatment and the severity of 
the attrition. 6 Intracoronal restorations such as composites 
are not recommended for DI with severe wear, but may be 
acceptable in mild cases with low attrition.7 

The purpose of this article was to describe the chronology 
and problems encountered in the long-term rehabilitation 
of a young girl suffering from DI with severe attrition. A 
2-stage treatment restoring esthetic and functional qualities 
is described and discussed. 

CASE REPORT
CASE HISTORY
A 6-year-old girl suffering from DI was referred to the pedi-
atric dentistry department, Hospices Civils, Lyon, France. 
Her aunt had been treated for the same affection in the 
department a few years previously.10 The patient’s complaint 
was that she did not have teeth like her school friends. Her 
medical history revealed only common childhood diseases. 
The investigation of the family reported a diagnosis of DI, 
with severe attrition on both primary and permanent denti-
tion, over at least 3 generations.

FINDINGS 
The oral examination (Figure 1) showed excessive attrition 
of her primary teeth and loss of vertical dimension. Primary 
maxillary lateral and right central incisors and the primary 
maxillary left first molar were absent. No dental caries or 
abscesses were noted on the remaining teeth. First permanent 
molars had just erupted and were not yet worn.

Figure 1.  Clinical view of the dentinogenesis imperfecta patient.

Figure 2.  Panoramic radiograph of the patient. 
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molar germ was diagnosed on a radiology control (Figure 4). 
Marsupialization of the cyst was undertaken, and the cyst 
was then packed with iodoform gauze (Ercemeche, Péters 
Surgical, Bobigny, France), which was renewed over a period 
of 2 months. Six months later, the cyst had disappeared 
entirely, a complete generation of the bone structures was 
seen (Figure 5), and the right second molar had erupted 
precociously. Shortly after the eruption of the lower and 
upper incisors, polycarbonate resin restorations (Ion, 3M 
ESPE) were fitted onto these teeth before attrition began. 

All the remaining permanent teeth were crowned im-
mediately after eruption either with polycarbonate resin 
crowns (premolars and canines) or with stainless steel crowns 
(second molars). This treatment made it possible to reduce 
the wear of teeth as they erupted and to permit the establish-
ment of a full permanent dentition. 

This first stage lasted 8½ years. During this long period, 
the patient was monitored at 3-month intervals to check for 
any esthetic or functional problems and was encouraged to 
use the oral hygiene procedure established for her at home. 
New polycarbonate crowns were fitted on the incisors, and 
mandibular third molar germs were extracted. The only cli-
nical sign during this stage was some gingival inflammation 
caused by the subgingival preparation (Figures 6 and 7).

SECOND STAGE
When the child was 14½ years old, she was admitted for 
long-term prosthetic rehabilitation. The bone growth stage 
was reached 14 months earlier, and maxillary growth was 
stable. The provisional restorations were removed, and 
tooth preparations were completed for individual low-fusion 
ceramic-metal crowns. Occlusal registrations were obtained 
with wax wedges (Moyco Industries Inc, Philadelphia, Pa), 
maintaining the vertical dimension of the provisional res-
torations. Final impressions were obtained with individual 
copings filled with syringed impression material (Express, 3M 
ESPE) and placed on the prepared teeth. Individual trays were 
filled with medium consistency impression material (Express, 
3M ESPE) and placed on the complete set of copings. From 
these impressions, working casts were mounted on a semi-
adjustable articulator according to the records obtained. 

A precious alloy (Degunorm, Degussa AG, Hanau, Ger-
many) was used for producing 28 individual frameworks 
for ceramic-metal crowns. The frameworks were tried in the 
patient’s mouth to check the marginal fit and centric rela-
tion position (Figure 8). The low-fusion ceramic (Ducera, 
Degussa AG) was then applied to produce 24 full-coverage 
crowns on incisors, canines, premolars, and lower molars. 
Both first and second upper molars were fitted with ceramic 
crowns with metal occlusal surfaces. The crowns were ce-
mented with glass ionomer cement (Fuji I, GC America, 
Inc, Alsip, Ill).  Recall visits were scheduled every 3 months 
during the first year. One year later, clinical and radiographic 
control revealed only little inflammation around the anterior 
teeth crowns (Figures 9 and 10).

Figure 3.  View of the new vertical dimension with stainless steel 
crowns on primary second molars and permanent first teeth.

Figure 4.  Follicular cyst associated with permanent mandibular 
right second molar germ.

Figure 5.  Disappear of the cyst and earlier eruption of permanent 
mandibular right second molar.

Figure 6.   Appearance of the patient with completed temporary 
restorations after the initial treatment.
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DISCUSSION
DI is a hereditary abnormality which can have different clini-
cal manifestations: DI with excessive and rapid attrition on 
both primary and permanent teeth, and mild DI with little 
or no attrition on the permanent teeth.10 In both types, the 
primary dentition appears more severely affected by attrition 
than the permanent dentition.7 It is essential that children 
suffering for DI be admitted into an early treatment in order 
to halt attrition, which causes functional disorders. This early 
treatment also helps solve esthetic problems that are often 
the cause of psychological difficulty for the child, which can 
result in reluctance to integrate society.

It is of the utmost importance to diagnose DI as early as 
possible and to cover deciduous teeth before they undergo 
severe and rapid attrition. Sapir et al7 study a case of an 
18-month-old DI patient undergoing treatment under 
general anesthesia and point out both the advantages and 
the drawbacks of early DI treatment. 

When the child is examined after the eruption of the 
deciduous teeth, the teeth have inevitably undergone at-
trition as in the patient described in this article. This first 
stage of treatment’s initial objective was to increase the 
vertical dimension of the teeth by crowning the primary 
molars, which would enable the permanent teeth to erupt 
without undergoing early attrition. If root resorption of the 
primary incisors and canines has not gone too far, it is also 

possible to restore these deciduous teeth using composite13 
or pedoform strip crowns7 to improve the esthetics. In mixed 
dentition, it is also necessary to cover the permanent teeth 
as soon as they enter into occlusion, so as to prevent them 
from attrition. This treatment is long and complex. Patient 
collaboration and parent compliance are factors of success 
in the restoration. The dentist may, in some cases, resort 
to conscious sedation if the child is anxious or to general 
anesthesia if the child is too young.7,13 

By this initial treatment, it is possible to reduce the wear 
of teeth as they erupt and ensure the integrity of the full 
permanent dentition until adolescence when prosthetic 
rehabilitation can be undertaken. 

The purpose of this second stage, which begins when 
maxillary growth is stable, is to establish esthetic appearance 
and efficient masticatory functions. Actually, full coverage 
crowns are usually the preferred restorations for these young 
patients.6,10 

In this case, a follicular cyst had appeared on the man-
dibular right second molar germ. Despite the DI, this fol-
licular cyst healed after marsupialization treatment and the 
tooth was able to erupt normally. In one case in the dental 
literature, a mandibular cyst associated with DI type I is 
described.15 

Radiolucencies in the permanent teeth are also men-
tioned in the dental literature in the absence of any other 

Figure 7.  Panoramic radiograph at the end of the initial 
treatment.

Figure 8.  Metal framework adjusted in the mouth.

Figure 9.  Clinical view of the patient with prosthetic crowns  
1 year later. 

Figure 10.  Panoramic radiograph 1 year later. 
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dental pathology.8,16 These periapical lesions seem to appear 
on the first molars, despite complete pulpal obliteration.5,10 
Several hypotheses could be suggested: pulpal strangulation 
could have occurred secondarily to pulpal obliteration, but 
all the teeth would be affected; or overpressure on these 
molars existed, resulting from excessive occlusal function 
over a long period of time due to rapid attrition of the 
primary teeth. 

Because of complete obliteration, endodontic treat-
ment has a very poor prognosis and most teeth with such 
radiolucencies have to be extracted.5,10 Early restoration of 
the vertical dimension, together with the fitting of crowns 
on the deciduous and permanent teeth, apparently avoids 
the appearance of apical lesions on the permanent molars. 
Moreover, the use of more malleable materials than ceramics 
such as precious metal alloy or low-fusion ceramic provides 
a lower hardness factor on the occlusal surfaces and may 
decrease the risk of overpressure on these teeth.6 

CONCLUSIONS
Complete restoration of DI is a long and complex process 
requiring a carefully established protocol for both the initial 
treatment and the long-term prosthetic phase, generally 
extending over several years. Thanks to the evolution of 
materials and methods, even very young children can now 
benefit from fixed prostheses, conserve their “dental capital,” 
and attain adulthood without the major problems tradition-
ally resulting from dentinogenesis imperfecta.
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