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ABSTRACT

Background: Dentinogenesis imperfecta (DI) is an autosomal dominant (AD) hereditary dentin
disorder, which occurs in the absence of any systemic disorder. The patients with DI presented
rapid and severe attrition in primary teeth, which causes functional disorders and unusual
discomforting appearance.

Case presentation: The purpose of this case report was to describe the clinical, radiographical,
Familial, histopathological, and genotype characteristics of a 2.5-year-old boy with early
diagnosis of dentinogenesis imperfecta type Il. In this case, it was also presented an uncommon
and novel treatment method to promote function and esthetic of dentinogenesis imperfecta
patients with 18-month follow up. The treatment plan included two major phases: 1) Restoring
badly destroyed teeth by stainless steel crowns to reconstructed ideal function and 2) Using
Wiedenfeld’s method for making the appearance of anterior teeth better and acceptable.
Conclusion: Combination of “restoring destroyed teeth by steel crowns” and “using
Wiedenfeld’s method for anterior teeth” provided function and esthetic successfully for patients
with dentinogenesis imperfecta.
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Introduction

entinogenesis imperfecta (DI) is an
D autosomal dominant (AD) hereditary

disorder of dentin formation with high
penetrance and a low mutation rate, which
occurs in the absence of any systemic disorder
Q).

The clinical manifestation of DI is an amber
like translucency varying from gray to brown.
The enamel might have peeled off to leave dentin
exposed, making it susceptible to severe and
rapid attrition (2, 3).

Radiographic features of DI include normal
enamel radiodensity and thickness, bulbous
crowns, and partial or total progressive
obliteration of pulpal space (4). The teeth have
significant attrition that can be seen over a short
period of time (5).

Dentin sialophosphoprotein gene (Gene map
locus 4g12-g21) mutation (6) causes a defect in
two dentin proteins: Dentin sialophosphoprotein
(DSP) and dentin phosphoprotein (DPP) that is
responsible for 50% of non-collagenous
structure of dentin (7).

Dentinogenesis  imperfecta has  been
classified by Shields (8) into three types: Type |
occurs with osteogenesis imperfecta. Permanent
teeth are affected milder than primary teeth due
to thicker enamel. Type Il is also known as
heredity opalescent dentin, in which both
primary and permanent dentitions are equally
affected. Type Il is rare and has occurred
exclusively in the city of Brandywine, where
there was a large population of patients, with a
shell-like appearance, especially in the
permanent dentition (7, 8).

All of the three types of DI demonstrate
similar changes in dentin structure histologically
(9). Normal mantle dentin, irregular circum
pulpal dentin with sparse, and irregular dentinal
tubules, often with large areas of uncalcified
matrix are the histologic features (10).

Early diagnosis and proper treatment are
mandatory to achieve better functional and
esthetic results. The purpose of this case report
was to describe the characteristics of a case of DI
and to discuss the treatment plan.
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Case Report

Clinical examination: A 2.5-year-old male
patient reported to the Pediatric Department of
Isfahan Dental School, Isfahan, Iran,
complaining of abnormal appearance of teeth.
An intraoral examination revealed attrition of the
primary teeth. His teeth appeared reddish-brown
with an opalescent translucent hue and complete
loss of enamel in most cases, and exposed dentin
was visible. The patient was generally in good
health and did not currently take any medication
(Figure 1).

Figure 1. Clinical view of the patient at the first visit (2.5
years old).

Radiographic  examination:  Panoramic
radiograph revealed severe attrition with no
enamel, wide canals of teeth with incompletely
formed roots. There were no evidences of
obliteration or periapical pathology. Alveolar
bone was normal (Figure 2).
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Figure 2. Panoramic radiograph of the 2.5-year-old child.

Family history: His parents had not a
consanguineous marriage. There was no history
of any unusual teeth appearances in the family,
or any other systemic illness or drug use in the
present or past.

Histopathology: Histologic examination of
maxillary anterior-extracted teeth in the first

stage of treatment plan showed numerous
globular and interglobular dentin with a few
disorganized increased caliber tubular structures,
which was more prominent in circumpulpal
dentin compared to the mantle dentin. The
dentino-enamel junction (DEJ) was straight
smooth in some locations (Figure 3).

Figure 3. Histopathological view of extracted maxillary incisors.

Molecular analysis report: DNA was
extracted from blood sample and DSPP gene was
analyzed by PCR Device (PCR System, Applied
Biosystems, Waltham, USA) and sequencing
device (ABI prism 3730 sequencer, Applied
Biosystems, Waltham, USA) for both DNA
strands of the entire coding region and the highly
conserved exon-intron splice junction. The
reference sequence is: DSPP: NM_014208.3.
Thus, the patient was heterozygous for likely
pathogenic variant of ¢.49C>T (p.Pro 7 Ser) and
a genetic diagnosis of DI was confirmed. The
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analysis and report were performed by Genetic
Counseling Center (Dr. Nouri Isfahan, Iran).
Treatment plan: As the patient was very
young and uncooperative, the treatments were
performed under general anesthesia. Four
stainless steel crowns (SSC) (3M/ ESPE. St. Paul
MN, USA) was placed for the first molars
without occlusal reduction with the aim of bite-
reconstruction. The maxillary incisors were
extracted due to their extreme crown destruction
and pulp exposure and used for histopathological
examination. After 6 months, the second primary
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molars and canines were erupted that should
been treated as soon as possible (Figure 4). The
second molars were restored with SSC
immediately after eruption under sedation using
Midazolam (0.25-1 mg/kg -0.5 ml dosage). Due
to emphasizing on the esthetic-aspects, the
maxillary primary canines were restored with
chairside veneering of well-adjusted SSC
method (first described by Wiedenfeld et al.) to
rebuild function and esthetic of anterior segment
(11). For a better result, it was decided to use the
newest paper related to this method (12), and so
the new adhesive system, Scotchbond universal
adhesive (3M ESPE, Seefeld, Germany), was
used. Following adjustment of SSCrowns on
upper Canines, the crowns were sandblasted and
cemented in a proper position, and then, this
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technique was completed on another day.
According to the manufacturer’s instructions,
cemented crowns were etched with 37%
phosphoric acid for 20 seconds for cleaning the
surface, and then, Scotchbond Universal
Adhesive was applied to the buccal surface of
SSCs using a micro-brush. After 10 seconds of
waiting, it was gently air sprayed, and cured for
30 seconds. Filtek Z350 composite resin (3M, St.
Paul, MN, USA) was then applied to buccal
surface of SSC and light cured for 40 seconds.
Finally, alginate impressions were made and
maxillary fixed palatal retainer with incisors
pontics and stainless steel bands placed on the
maxillary second molars were constructed to
prevent space closure and to restore normal
appearance (Figure 5).

Figure 4. The primary second molars and canines erupted and should been treated.
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Figure 5. Upper canines were restored with SSCro
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wns and had been veneered by composite (Weildenfield’s

technique). Fixed esthetic appliance constructed for providing normal appearance and maintain arch

circumference.

It should be noted that this child was
uncooperative. Therefore, the treatment sessions
had to be performed using the behavior
modification and limitation methods such as
Papoose Board (Olympic Medical Corp., Seattle,
Wash), Molt Mouth Prop (Hu-Friedy, Chicago,
[11), and sedation.

41 Angle: 0

The patient was under regular follow up
every 3-month and had not any sign or symptom
of soft tissue inflammation after 18 month and
the radiographic view was in normal condition at
this time (Figure 6). It is suggested that this
treatment plan can be changed to removable
denture in the future if the child cooperation
becomes better.

Figure 6. Recall panoramic radiograph and intra-oral photography of patient at the age
of 4 years without fixed appliance (temporary removal for soft tissue examination).



Esthetic-based Dental Management of Dentinogenesis ...

Sadri et al.

Discussion

The aims of dental treatment for children with
DI were to provide a good esthetic result and
restore function (1). Timely diagnosis and
appropriate treatment are essential for obtaining
a favorable prognosis, which is a great
psychological promotion to the patient’s well-
being.

The treatment planning for DI dictated by the
age at the time of admission, clinical
presentation, patient's expectations, severity and
available resources (1, 13, 14). The possibility of
optimal treatment for the patient decreases with
aging (1, 13, 15). Fortunately, the first visit of
this patient occurred in good time, thus, an early
diagnosis and treatment could be performed.
Except for maxillary incisors, the pulp of other
teeth was not exposed yet. In order to prevent
excessive loss of tooth structure, placement of
SSC on deciduous posterior teeth is
recommended as soon as the teeth erupts (2, 16).
In this case, primary molars exhibited excessive
attrition with enamel fracture. Hence, crowns
were fabricated for all the primary molars to
rehabilitate the occlusal height (bite).
Fortunately, the pulp of molars had been not
exposed. Follow-up visits are inevitable (2).
Informed consent was recorded. When wear
occurs toward or below the gingival line,
exodontia is indicated (17, 18), as in this case,
the maxillary incisors. As a result of the
decreased hardness of dentin, the restorations
will not be permanent, thus, follow-up visits are
inevitable (2). Informed consent was recorded.
When wear occurs toward or below the gingival
line, exodontia is indicated (17, 18), as in this
case, the maxillary incisors.

One of the challenges for this patient was the
diagnosis of type 2 or 3 DI. In DI types 1 and 2,
Sheild’s teeth have usually bulbous crowns with
a progressively obliterate pulp chambers and
canals. Unlike types 1 and 2, type 3 involves
teeth with a shell-like appearance and multiple
pulp exposures especially in the permanent
dentition. It has occurred exclusively in a
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