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High viscosity glass
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for rehabilitation

in dentinogenesis
imperfecta - clinical
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Aim: This study aimed to report the use of high-viscosity glass
ionomer cement for functional and esthetical rehabilitation of
a 6-year-old boy with DGI-IIl. Methods: Using a working cast,
templates for all teeth requiring restoration were made and
used to make an addition silicon replica. With the aid of the
silicone templates, all primary teeth with weariness and the
permanent molars newly erupted were respectively restored
and covered with high-viscosity glass ionomer cement (GIC).
Results: Following-up of 12 months were made. The early
diagnosis and treatment of teeth with DGI-Il play an essential
role in the dental preservation and child’s functional, esthetical
and psychological aspects. Conclusion: In this case report,
the boy changed his shy behavior to a more communicative
one, came back to smile besides being able to eat normally
again, impacting his quality of life. The rehabilitation with
replica technique and high-viscosity glass ionomer cement
can save chair time, because DGI-Il is a condition that needs
continuous return to the dentist regarding challenging
adherence of any adhesive restoration materials.
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cements. Mouth rehabilitation.

Braz J Oral Sci. 2026;25:6268289 1


https://orcid.org/0000-0002-9221-8052
https://orcid.org/0000-0003-1671-0851
https://orcid.org/0000-0001-8800-0328
https://orcid.org/0000-0003-2322-3832
https://orcid.org/0000-0003-0811-7302
https://orcid.org/0000-0003-3460-3144
https://orcid.org/0000-0003-2871-1077
https://orcid.org/0000-0002-9162-3654

Jorge et al.

Introduction

Dentinogenesis imperfecta (DGI) is an inheritable dental anomaly both in primary and
permanent dentition with incidence of 1:6000 to 1:8000™“. According to Shields®s,
DGl is classified into three types: type | — associated with osteogenesis imperfecta
(DGI-I, OMIM #125490), type Il - hereditary opalescent dentin, not associated with
bone defect (DGI-IIl, OMIM #125490), and type Ill - Brandywine isolate opalescent den-
tin (DGI-I1I, OMIM #125500).

DGI-Il is an autosomal dominant condition with almost 100% of penetrance, similarly
affecting the primary and permanent dentition?*. The etiology is a mutation in loci
4q22.7 of dentin sialophosphoprotein gene (DSPP), which affects the dentin during
the histodifferentiation stage of the tooth bud?’8. DSPP gene encodes two proteins:
dentin sialoprotein (DSP) and dentin phosphoprotein (DPP)*. DPP controls the pro-
cess of dentin mineralization’. The failure in DPP results in a structural or regulatory
protein defect in dentinal formation*°. Consequently, the dentin is poorly mineralized
and prone to more severe weariness?*'9'2. Under occlusal stress, the enamel breaks
because of the alteration in enamel-dentin junction®'3,

Histologically, the literature reports fewer more obliterated dentinal tubules with an
irregular structural form3'415, resulting in pulp obliteration?*'®. Because of that, clin-
ically, the teeth have bell-shaped crowns’ with colors ranging from greyish blue to
yellow and brown?3'%. The literature also evidenced the tooth weariness ranging from
minimal loss to marked weariness leading to the total loss of the crown up to the gin-
gival level’. Despite the marked tooth weariness, the dentin has a hard glassy appear-
ance because of the dentinal sclerosis, and dentinal sensitivity is not reported™?.
Radiographically, the roots, pulp chamber, and root canals are smaller (OMIM125480).
Pulp chamber and canals are characteristically obliterated®'.

DGI-Il early diagnosis and treatment goal is to protect the tooth against the weariness,
restore the function and esthetics of the affected teeth, prevent premature tooth loss,
and maintain proper oral health37181° For this treatment it can be used restorative
materials as glass ionomer and composite resin. Thus, this study aimed to report a
functional and esthetical rehabilitation of a 6-year-old boy with DGI-Il using a simpli-
fled occlusal replica adapted technique with high-viscosity glass ionomer cement?.

Clinical Report Case

A 6-year-old boy was referred to the Institution's Pediatric Dentistry Clinics (Bauru
School of Dentistry, University of Sdo Paulo) due to weariness of the primary teeth. The
informed consent form was signed by the patient’s legal guardian. The parents’ chief
complaint was the failure of the previous restorative treatments and that the “boy did
not smile and couldn’t eat hard solid foods”. The mother reported that the teeth worn
as the boy grew-up and several restorative treatments had been performed, which did
not last for more than 2 weeks. The mother declared lack of systemic diseases, good
general health, and no familial history of dental anomalies.
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The extraoral and intraoral examination revealed a decreased vertical dimension
(Figure 1 and 2). The intraoral examination showed a brownish amber color of the
primary teeth and greyish blue of the permanent teeth (Figure 3). The right and left
primary second molars exhibited coronal pulp exposure with fistula (Figure 4). All pri-
mary teeth exhibited moderate-to-marked tooth weariness.

Figure 1. Extraoral examination.

Figure 2. Intraoral photograph which shows decreased vertical dimension.

Figure 3. Brownish amber color of the primary teeth and greyish blue of the permanent teeth.
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Figure 4. Right and left inferior primary second molars exhibited coronal pulp exposure with fistula.

Figure 5. Overview of panoramic radiograph.

The panoramic radiographic revealed the presence of all primary teeth with general
aspect of obliterated pulp chambers and roots (Figure 5). All permanent teeth were
present, except for the third molars. The periapical radiographs of the right primary
lateral incisor, right and left primary second molars showed an atresic pulp. Also, the
furcal and apical areas of the right and left lateral and central incisors and right and
left primary second molars showed a radiolucent aspect.

Based on the medical and dental history, clinical and radiographic conditions men-
tioned above, the boy was diagnosis with dentinogenesis imperfecta type Il. The pro-
posed treatment planning comprised the extraction of the right and left lateral and
central incisors and right and left primary second molars followed by restoration with
high-viscosity glass ionomer cement (GIC) to rehabilitate the function and esthetics of
the primary teeth and prevent the weariness of the permanent first molars.

All procedures were explained in detail and the parents read and signed a free and
clarified consent form. First, to enable the proper oral health, the right and left lateral
and central incisors and right and left primary second molars were extracted because
of the furcal and apical radiolucent areas suggestive of pulp infection. All extraction
procedures were performed uneventfully.
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For the restoration procedures a technique that consist of a simplified occlusal replica
adapted technique with high-viscosity GIC? was used. For that, prior to the restoration
of the primary and permanent teeth, an impression of the maxillary and mandibular arch
was performed to obtain a working cast (Figure 6). On the working cast, templates for
all teeth requiring restoration were constructed with addition silicon (Express™ XT Putty
Soft, 3M ESPE). With the aid of the silicone templates, all primary teeth with weariness
and the permanent molars were respectively restored and covered with high-viscos-
ity GIC (Equia Forte®, GC, Leuven, Belgium). First, the permanent teeth, newly erupted,
were covered, and in the subsequent appointments, the primary teeth were restored.

Figure 6. Mandibular working model with molds made with addition silicone used in restorative procedures
with high-viscosity glass ionomer cement.

The sequence of the restoration/covering procedures with the silicone device were: pro-
phylaxis, relative isolation, application of Equia conditioner for 20 seconds, washing,
gentle air drying. Then, the material capsule was mixed according to the manufacturer’s
instructions (Equia Forte®, GC, Leuven, Belgium) and the addition silicone impression
was filled with it, positioned on the tooth, and pressed for the GIC setting time of 2.5 min-
utes?. After the material setting, the excess was gently removed and Equia coating was
applied and light-cured for 20 seconds?', avoiding syneresis and imbibition (Figure 7).
All finishing and polishing procedures were executed one week after the restorative pro-
cedures. After all restorative procedures, a removable space maintainer was installed.

Figure 7. Restorative procedures completed in the maxilla (A) and mandible (B).
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The boy was followed-up at every 3 months. At 3-month following-up appointment,
the mother reported a marked improvement in the boy's psychological behavior. She
revealed that he was smiling and eating hard solid foods again, and that the teacher
observed that he was interacting more with the other students, besides some rebuilt
dental elements had failed (Figure 8). Overtime, the right and left maxillary and man-
dibular incisors erupted. At 9-month following-up appointment, the right and left pri-
mary canines had to be extracted, because of anterior inferior tooth crowding, which
resulted in loss of anchorage of the space maintainer. The 12-month clinical follow-
ing-up showed the loss of the high-viscosity CIV restoration in the primary teeth with
more exposed dentin and the satisfactory adhesion of this material on the permanent
molars (Figure 9).

Figure 8. Restorative procedures in the maxilla (A) and mandible (B) after 3 months.

Figure 9. Restorative procedures in the maxilla (A) and mandible (B) at 12 months.

Discussion

Dentinogenesis imperfecta type Il was diagnosed based on the clinical and radio-
graphic signs of opalescent teeth with glassy dentin, narrower and obliterated root
canals with no signs of bone problems (OMIM #125490), as the mother reported
general good health. The boy had two other siblings and neither the siblings nor the
parents had dental anomalies. DGI-Il has a dominant autosomal inheritance, that is,
every individual with a mutation in the dentin sialophosphoprotein gene will show the
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phenotype (OMIM #125490). Genetic counselling is advisable because of the inherit-
able genetic condition?.

Despite of the pulp obliteration of all teeth in individuals with DGI-II, most of the pulp
tissues remain vital’®. However, in these individuals, endodontic treatment is con-
tra-indicated in cases of pulp abscesses and root resorptions because the lack of a
well-delimited root canal and dentin obliterations, which would lead to failures’?324,
Thus, in this cases report, we planned to extract the teeth with radiographic signs
suggestive of pulp pathology. The extraction procedures occurred uneventfully, and
a space maintainer was installed to prevent loss of the space of the primary molars.

Among the benefits of using the silicone guide technique is the reduction of the
patient’s time in the chair. Because it is a quick procedure, it does not cause discom-
fort and does not require the patient to wait a long time for the process to be com-
pleted. The maintaining of the silicone matrix in position during the initial setting time
of the cement guaranteed the isolation of the restored surface from oral fluids, allow-
ing the material to achieve its adequate properties®. The favorable characteristics of
glass ionomer cement make them an advantage and choice for their use; they are the
release of fluoride (anti-cariogenic action), good adhesion to tooth structure; the coef-
ficient of thermal expansion of glass ionomer is low and close to tooth structure val-
ues. Moreover, for this technigue conventional glass ionomer was the most suitable
material to use. The restoration with high-viscosity GIC aimed to the early preventive
treatment of the permanent molars and the restorative treatment of the primary teeth
to achieve a function and esthetic outcome. In the permanent teeth, the goal of cover-
ing with high-viscosity GIC was to prevent the enamel break when the teeth reached
occlusion and keep an appropriate vertical dimension, while the restoration of the
primary teeth was to prevent further pulp pathologies. The literature lacks studies
on the use of high viscosity GIC for the restoration of teeth in DGI-Il. Equia forte is a
high-viscosity GIC composed of highly reactive ultrathin particles resulting in a hybrid
restorative material, with improved physical, esthetic and biological properties??’.
Also, Equia forte is biocompatible with dental pulp, supporting the use on dentin?.
Physical-chemical tests showed small deformation of Equia forte restorations under
functional stress, which would explain the good behavior in the permanent molars of
this case report at 12-month following-up?.

The enamel presence increases the chances of longer survival of the adhesive
restorations, highlighting the importance of the early diagnosis and treatment in
these cases for a predictable prognosis'™. At 12-month follow-up evaluation, the
multi-surface restorations of primary teeth with more exposed dentin were lost, fail-
ures that tend to accomplish in multi-surface cavities?. Continuous monitoring is
necessary to control the survival of the restorations. When failures in the restorative
procedure are precociously diagnosed, it is possible to intervene in advance for prob-
lems such as dental caries or aesthetic and/or functional issues (such as chewing or
speaking). Therefore, every clinical case must always be followed up.

Another factor that can be discussed is the lowest difficulty level and cost of this tech-
nigue compared to dental crowns??3°, that can be expensive and, as the early reha-
bilitation is important to avoid the fractures, we have to consider the child’s behavior
and fear®'. Using this technique, the child spends less time in the dental chair, with
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less discomfort, no tooth wear, avoiding the loss of even more dental structure with
non-conservative techniques and being able to rebuild several teeth at once, very
important characteristics in patients with GID, who have several compromised teeth.
The early diagnosis and treatment of teeth with DGI-II play an essential role in dental
preservation and child’s psychological and functional aspects. This case report shows
the impact on the boy's quality of life, changing his shy behavior to a more communi-
cative one and giving him safety for smiling and eating normally again.

In conclusion, the rehabilitation with high-viscosity glass ionomer cement of teeth
with DGI-II using the replica technique improved the esthetics, function, and psycho-
logical behavior of the child with a satisfactory durability.

The rehabilitation with replica technique and high-viscosity glass ionomer cement can
save chair time, because DGI-Il is a condition that needs continuous return to the den-
tist regarding challenging adherence of any adhesive restoration materials.
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