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Dental management of a child with a rare bone disorder: 
a case report with a six-year follow up

Manejo odontológico de uma criança com doença óssea rara: 
relato de caso com acompanhamento de seis anos

Suélen Alves TEIXEIRA1         https://orcid.org/0000-0002-1529-9311

Mariana Oliveira GUIMARÃES2         https://orcid.org/0000-0002-4934-1055

Natália Mendes De Matos CARDOSO1         https://orcid.org/0000-0001-5920-2166

Raiane Machado MAIA1         https://orcid.org/0000-0002-8824-1938

Natália Cristina Ruy CARNEIRO2         https://orcid.org/0000-0002-3028-7095

Ana Cristina BORGES-OLIVEIRA1         https://orcid.org/0000-0003-3364-4024

ABSTRACT

Osteogenesis imperfecta is a rare genetic disorder involving abnormal type I collagen composition that compromises bone and collagen-
rich tissues. Individuals with Osteogenesis imperfecta exhibit oral and systemic abnormalities, including dentinogenesis imperfect. The 
purpose of the review is to report a clinical case of a nine-year-old boy diagnosed with Osteogenesis Imperfecta type III, focusing 
on dental and occlusal aspects. The case report was developed at the outpatient clinic at the School of Dentistry of the Federal 
University of Minas Gerais, in Southeastern of Brazil. The clinical oral examination revealed Angle Class III malocclusion and anterior 
crossbite. It was also observed the presence of dentinogenesis imperfect in both primary and permanent teeth. Radiographic analysis 
showed the presence of completed obliterated pulp chambers in both dentitions. Dental treatment included oral hygiene counseling, 
dental extraction, fluoride therapy and restorations. The child was followed up for a period of six years and then referred to the 
orthodontic outpatient clinic at the same university for the treatment of malocclusion. Early dental care is important to the prevention 
or interception of oral diseases, such as dentinogenesis imperfect and malocclusion, as well as the improvement of dental esthetics in 
cases of Osteogenesis Imperfecta.

Indexing terms: Oral health. Osteogenesis imperfecta. Rare diseases.

RESUMO

A Osteogênese imperfeita é uma doença genética rara que ocorre devido à produção anormal de colágeno tipo I, comprometendo 
os tecidos ósseos e aqueles ricos em colágeno. Os indivíduos com Osteogênese imperfeita apresentam diversas anormalidades na 
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cavidade bucal, incluindo a presença de dentinogênese imperfeita. O objetivo do relato de caso foi discutir o manejo odontológico 
de um menino de nove anos, diagnosticado com Osteogênese Imperfeita tipo III, com enfoque nos aspectos dentários e oclusais. O 
caso foi desenvolvido em uma das clínicas da Faculdade de Odontologia da Universidade Federal de Minas Gerais, na região sudeste 
do Brasil. O exame clínico bucal revelou presença de má oclusão de Classe III de Angle, e mordida cruzada anterior. Observou-se 
também, a presença de dentinogênese imperfeita na dentição decídua e permanente. A análise radiográfica revelou câmaras pulpares 
completamente obliteradas em ambas as dentições. O tratamento odontológico incluiu orientação de higiene bucal, fluorterapia, 
exodontias e restaurações. A criança foi acompanhada por um período de seis anos e, em seguida, encaminhada para a clínica de 
Ortodontia da mesma universidade para o tratamento da má oclusão. O atendimento odontológico precoce é importante para a 
prevenção ou interceptação de doenças bucais, como a dentinogênese imperfeita e má oclusão, bem como para a melhora da estética 
dentária nos indivíduos com Osteogênese Imperfeita.

Termos de indexação: Saúde bucal. Osteogênese imperfeita. Doenças raras.

INTRODUCTION

Osteogenesis imperfecta (OI) is a rare genetic 
disorder involving abnormal type I collagen composition, 
specifically the genes COL1A1 and COL1A2, leading to 
compromised bone and collagen-rich tissues. Individuals 
with OI present deficient growth (short stature), osteopenia 
and progressive bone deformities and fractures. Blue sclera, 
progressive hearing loss and dentofacial abnormalities are 
also common findings [1,2]. The incidence of the disease 
is one in 10.000 to 20.000 births, with no predilection for 
sex or race [3,4]. In Brazil, it is estimated that there are 
more than 19.000 individuals with OI [5]. 

The Sillence classification categorizes OI into four 
main types [6]. However, there is a considerable variability 
and complexity in the genotype. Thus, the disease has 
several clinical manifestations and has therefore been 
classified into eight to fifteen types [1-3,7]. Based on 
clinical and radiological features, genetic inheritance type 
and the genes involved, OI is classified as mild, moderate, 
severe and extremely severe [2].

Diagnosis

A large number of clinical manifestations are 
found in OI and the confirmation of the diagnosis is mainly 
based on the medical and family history as well as clinical 
and radiographic findings. In the prenatal period, the 
diagnosis can be performed by radiographic studies of the 
mother’s abdomen, ultrasound and a biochemical analysis 
of the chorionic villus [2,7].

The most important clinical feature is bone 
frailty, which is common to all types of OI. Blue sclera, 
dentinogenesis imperfecta (DGI), short stature, scoliosis 
and bone deformities are also found. Radiographic analysis 
provides further evaluation of the bone deformities found 
during the clinical examination and also helps detect the 

decrease in cancellous bone and thinning of the cortex, 
especially in the proximal femur [1-3,6,7].

Treatment

There is no cure for OI. The treatment consists 
in therapy with bisphosphonates, which aims to enhance 
the quality of life of individuals affected [1]. The use of 
bisphosphonate slows the rate of bone resorption, promoting 
an increase in bone mass and decreasing bone fragility. It can, 
consequently, reduce pain and improve mobility [8-10]. 

However, it is observed that the use of 
bisphosphonates can cause bone osteonecrosis as a side 
effect of its administration. In oral cavity, the side effect 
most observed is the osteonecrosis of the jaw [1, 8-10].

Dental and facial manifestations

Individuals affected by OI usually have an enlarged, 
triangular face, small chin and early hearing loss. There is 
also a tendency towards a class III skeletal pattern, which 
may be due to maxillary hypoplasia with or without 
mandibular hyperplasia. The literature describes a high 
frequency of open bite as well as posterior and/or anterior 
crossbite in these individuals [1]. The higher prevalence 
of Angle class III malocclusion may be due to maxillary 
hypoplasia with or without mandibular hyperplasia [1,11]. 

DGI is the most prevalent oral alteration in 
individuals with this disorder, affecting 8.0% to 100.0%, 
depending on the type of OI [12-14]. DGI results in defects 
in the formation of dentin and can be found in both 
the deciduous and permanent dentition. Affected teeth 
exhibit discoloration that can be an opalescent grayish, 
brownish or yellowish hue. DGI is often associated with 
fractures due to the poor structural support provided by 
the compromised dentin [1,11,12,14].
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 The severity of DGI varies from individual to 
individual according to the type of OI. The literature reports 
that individuals who are more severely affected by the 
disease often develop a more severe dental phenotype [13]. 
Radiography reveals teeth with constriction in the cervical 
region, narrow roots and an obliterated pulp chamber 
due to dentin deposition. Apical radiolucency may also be 
found due to premature dentin exposure [14,15]. 

DGI increases the risk of tooth wear, caries and 
clinical crown fractures [16,17]. In teeth affected by DGI, 
caries progression is slow due to the smaller amount and 
irregular nature of the dentinal tubules or fast abrasion 
of the exposed dentin. This attrition can be explained by 
hypomineralization and lower microhardness of the dentin 
[13,18]. Early treatment prevents significant tooth wear 
and restores both function and esthetics to the teeth [19]. 
Treatment involves direct composite restorations, veneers 
and indirect fabricated composite resin restorations 
[1,16,19]. Primary teeth are usually treated with stainless 
steel crowns to protect the dental complex and reestablish 
the vertical dimension [16]. 

In addition to clinical dental procedures, it is 
important to manage the behavior cooperation of the 
patient. Unfortunately, some dentists deny dental care to 
this part of the population due to a lack of knowledge of 
the disease or fear of causing a bone fracture [16,17,19].

The aim of the present case report was to discuss 
the dental management of a child with OI, focusing on 
orofacial and occlusal aspects.

CASE REPORT

The present case report regards the six-year follow 
up of dental treatment of a nine-year-old boy diagnosed 
with OI. In 2012 the child (GGOL) was referred by a pediatric 
orthopaedist from a public outpatient clinic in the city of 
Belo Horizonte (southeastern Brazil) for dental treatment 
at the School of Dentistry of the Federal University of 
Minas Gerais.

According to the mother’s report, the child 
was diagnosed with OI type III during the 28th week of 
gestation. During the intrauterine period, he had suffered 
two femur fractures and two tibia fractures. He also 
suffered about 40 fractures from birth to March 2018. 
There was no family history of OI or DGI. The child was in 

treatment with the bisphosphonate pamidronate (10 mg 
by intravenous infusion) in 2012. Since the last year he has 
been in treatment with oral alendronate, which is another 
type of bisphosphonate.

Trough anamnesis, the patient history revealed 
that the child had no systemic findings as well as no 
speech or intellectual problems. He presented with 
mobility impairment, short stature, a triangular face and a 
protrusive temporal bone (figure 1).

Figure 1. Patient (GGOL) with type III OI in 2012 and 2018. Short stature 

(A), triangular face (B and C), protrusive bitemporal bone (C) and 

impaired mobility (D).

The clinical oral examination revealed Angle Class 
III malocclusion and anterior crossbite. DGI was found in 
both primary and permanent teeth. The teeth were grayish 
brown in color and had a translucent hue (figure 2). The 
child was diagnosed with gingivitis and extensive dental 
caries associated with dentoalveolar abscesses in teeth #74 
and #54.
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Figure 2. Clinical oral examination showing anterior crossbite and DGI in 2012 

(A and B) and 2018 (C and D).

The radiographic examinations performed in 2012 
and 2018 revealed pulp chamber obliteration in both 
primary and permanent teeth (figure 3).

Figure 3. Bitewing radiographs showing teeth with pulp chamber completed 

obliterated: primary molars in 2012 (A and B); molars and permanent 

premolars in 2018.

Panoramic radiography performed in 2018 revealed 
a 1:1 proportion of maxillary incisor crown to root. The 
complete obliteration of pulp chamber in permanent teeth 
was also found (figure 4).

In 2012, the treatment plan was organized as 
prophylaxis, surgical treatment and maintenance phase 
(follow up). Before the clinical procedures, the clinician 
managed the child’s behavior to ensure cooperation and 
safe treatment.

Figure 4. Panoramic radiography showing 1:1 proportion of maxillary incisor 

crown to root and complete obliteration of pulp chamber in 

permanent dentition (2018).

Dental plaque was disclosed and demonstrated 
to the mother and child, and then they were given oral 
hygiene instructions. The mother under the supervision 
of a student carried out the teeth’s brushing of the child. 
Topical fluoride was also applied.

The radiographic evaluation involved posterior 
bitewings and two periapical radiographs (teeth #74 
and #54). In the second phase, teeth #74 and #54 were 
extracted under local anesthesia using 2% xylocaine with 
epinephrine (1:100.000). 

Before teeth extraction, the patient was referred 
to his pediatric orthopaedist to perform a perioperative 
evaluation and to get necessary medical recommendations. 
The orthopaedist allowed the procedure and did not 
discontinue the use of the bisphosphonate. During the 
dental treatment some care was taken such as: positioning 
of the child in an adequate and comfortable way in the 
dental chair, and adequate force of surgical instruments, 
such as forceps, in order to avoid fractures of the maxillary 
bones.

After an eight-week postoperative follow-up, it was 
not observed the presence of osteonecrosis, since there 
was an adequate healing of the soft tissues around the 
surgical area.

At the end of all treatment proposed, the mother 
was instructed to return with the child for a new dental 
evaluation in six months.

During the next two years of follow up, the 
patient demonstrated an improvement in oral health, with 
no gingival inflammation. However, the clinical evaluation 
performed in November 2014 led to the diagnosis of a 
non-cavitated carious lesion on the occlusal face of tooth 
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#36 and a cavitated carious lesion on the occlusal face of 
tooth #65. Tooth #36 was treated with an application of 
fluoride and tooth #65 was restored with glass ionomer 
cement (Ketac Molar®).

In 2018, with permanent dentition completed, 
it was observed that beyond the presence of Angle class 
III, the patient presented with a dolichofacial profile, with 
adequate facial proportionally and passive lip seal. He 
also presented crowding of the maxillary and mandibular 
incisors as well posterior and anterior crossbite. Considering 
the maintenance of good oral health, with the absence of 
gingival inflammation and dental caries, the patient was 
referred and scheduled to an outpatient orthodontic clinic 
at the same institution for an evaluation related to the 
malocclusion. 

DISCUSSION

There are varying degrees of severity in OI. Bone 
frailty is severe in type III, which is the type presented by 
the patient described herein. Type III accounts for 20.0% 
of cases of OI [1,3,6] and leads to recurrent bone fractures, 
with a negative impact on quality of life [1,20]. 

Individuals with OI require continuous special 
care, which implies the daily intense dedication of parents/
caregivers. The patient’s mother reported visiting several 
health professionals and hospitals for the treatment 
of the 40 bone fractures the child had suffered, which 
demonstrates the effort and commitment on the part of 
caregivers when dealing with the problems stemming from 
this disease. The literature describes frequent bone fractures in 
individuals with type III OI, leading to functional limitations 
and physical disability due to bone deformities [20].

Considering the health problems and complications 
associated with rare diseases, such as type III OI, affected 
individuals require multidisciplinary care with a team 
formed by an orthopedist, surgeon, physiotherapist, 
dentist and psychologist [20,21]. Although an orthopedist 
may refer patients to a dental service in some cases, the 
oral health care of individuals with rare diseases is usually 
not a priority of many physicians and parents/caregivers in 
light of the other healthcare needs [21]. 

The primary molars and permanent teeth in the 
patient described herein were affected by DGI and were 
grayish brown in color. DGI in individuals with OI should 
be diagnosed as early as possible, as the dentin defect can 

lead to functional and esthetic problems. The literature 
reports that although the enamel is normal in teeth with 
DGI, it becomes detached from the histologically modified 
dentin, leading to dentin exposure. The frequency of DGI 
in OI type III is 43.0 to 82.0% [13,14,17,18].

Radiography of the primary molars revealed 
completely obliterated pulp chambers. According to the 
literature, this abnormality is typically observed in DGI type 
I associated with OI and both primary and permanent teeth 
can be affected [15].

DGI is considered a risk factor for the development 
of dental caries, tooth wear and clinical crown fractures 
[13,16,17]. Whenever possible, treatment for this condition 
should be conservative with the aim of preserving dental 
structures as well as reestablishing esthetics, function 
and the vertical dimension. Treatment includes caries 
prevention, the monitoring of tooth wear, placement of 
artificial crowns to prevent the excessive loss of the tooth 
structure and direct bonded restorations [19]. 

In the present case report, two primary teeth 
exhibited severe carious lesions with abscesses, requiring 
extraction. As the child was at the chronological age for 
the eruption of the permanent teeth (first and second 
premolars), the extraction of teeth #54 and #74 was 
considered the most appropriate treatment, even in 
treatment with bisphosphonates [22].

Previous studies stated that the use of 
bisphosphonates for a long period could be associated to 
occurrence of osteonecrosis [8,23,24]. Osteonecrosis of 
maxillary bones due to dental extractions bones can be 
characterized by maxillary or mandibular bone exposure, 
evidenced by non-healing of soft tissues in the period 
of eight weeks postoperatively [8,23]. However, even 
though in use of bisphosphonates, it is recommended that 
dental treatment of compromised tooth with indication 
of extraction be performed as soon as possible, since 
not extracting the compromised tooth would lead to the 
formation and maintenance of infection site in the oral 
cavity [8, 9,10,24]. 

Direct bonded restoration was also performed due 
to dental caries on a primary tooth. The patient visited the 
clinic for follow up to protect the permanent dentition 
against dental caries and tooth wear. Adhesive materials are 
not contraindicated in such cases, since adhesive systems 
and restorative techniques gained progress in recent years. 
However, the type of procedure to be performed must be 
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defined according to the patient’s individual characteristics 
[16,19]. 

Regarding craniofacial abnormalities in individuals 
with OI type III, a triangular face, protrusive temporal 
bone and prominent frontal bone are common findings 
[23,25]. These characteristics seem to be directly related 
to the degree of bone frailty determined by the molecular 
abnormalities in collagen synthesis [25,26]. The child in the 
present case report exhibit all the common characteristics 
of OI type III, the most noticeable of which were the 
triangular face and protrusive temporal bone.

Craniofacial and dental disorders are more 
prevalent in individuals with OI type III. Such individuals 
present a higher prevalence rate of class III malocclusion 
associated with anterior and posterior open bite. These 
problems are likely related to the skeletal abnormalities 
found in the more severe forms of OI, such as type III 
[1,8,23,26]. In the present case, after dental treatment, 
oral hygiene counseling and caries control, the child was 
referred for an orthodontic evaluation. 

Most individuals with OI are in bisphosphonate 
therapy, as was the child in this case report [27]. The aim of 
such treatment is to reduce the risk of associated fractures 
and inhibit bone resorption, thereby reducing pain intensity 
and the occurrence of fractures as well as improving 
mobility [8,27]. There is no evidence in the literature to 
contraindicate orthodontic treatment for individuals in 
bisphosphonate therapy [28]. The recovery of oral function 
and esthetics is fundamental to the enhancement of 
self-esteem and patient satisfaction as well as for a better 
performance on activities of daily living, leading to an 
improvement in quality of life [20,23]. 

There is still a great need to perform additional 
studies regarding the use of bisphosphonates during 
orthodontic treatment. According to Consolaro et al., 
the contraindication of bisphosphonates in orthodontic 
treatment is based on professional opinion, case reports, 
and personal experience or experiment trials with failing 
methods [25]. Regarding orthodontic treatment of Class 
III, there is also no data in the literature about specific 
orthopedic protocols for children with OI receiving 
bisphosphonates therapy [29]. Dentists should keep in 
touch with the medical team that assist individuals with OI, 
because in some cases it can be necessary to discontinue 
the bisphosphonate therapy during active phase of a rapid 
maxillary expansion [29].

Considering that the presence of OI implies in many 
oral manifestations in individuals affected, it is important 
to provide an early and multidisciplinary approach to them. 
An extended treatment plan adapted to each patient’s 
condition is essential for successful treatment and good 
oral health maintenance.

CONCLUSION

Osteogenesis Imperfecta type III is the one with 
the most severe conditions of bone frailty and is related to 
oral manifestations, such as Angle class III malloclusion and 
dentinogenesis imperfecta. Early dental care is important 
to the prevention or interception of oral diseases, such as 
dentinogenesis imperfect and malocclusion, as well as the 
improvement of dental function and esthetics.
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