TITLE: Dental and Craniofacial Manifestations in Rare Genetic Thin Bone Disorders in SA

Introduction 
The prevalence of Osteogenesis imperfecta type III (OI III) as a category of the inherited connective tissue disorders in South Africa is of paramount importance. Although worldwide, autosomal recessive (AR) OI is rare, it had emerged that the frequency of OI III is relatively high in the indigenous Black African population of South Africa. A review of the literature revealed a paucity of information regarding the dental and craniofacial manifestations of the disorder in this ethnic group. For these reasons, the central theme of this project was the identification, documentation and analysis of these features in individuals with OI III in the Black African population of SA.                                             
Methodology
Documentation of the dental and craniofacial phenotype and the correlation with the genotype in affected persons is a major objective of this study.
A total of 64 Black African affected persons with OI III were assessed. In addition 5 persons of Cape Mixed Ancestry (CMA) and 3 Indian individuals were investigated. 
By reason of their similarity to OI, three very rare autonomous genetic thin bone disorders, Pyle Disease, Osteolysis (Torg-Winchester Syndrome) and Osteoporosis-pseudoglioma Syndrome were also investigated and documented in this project.
The study had a clinical, imaging and genetic component in which dental and craniofacial abnormalities in affected persons were documented. Although radiographic resources were limited, 15 CBCT images, 20 panorex and 20 cephalometric radiographs were obtained. Data generated by molecular genetic studies undertaken by the Division of Human Genetics (DHG) at the University of Cape Town (UCT) were utilized to elucidate genotype-phenotype correlations. 
Results
[bookmark: _GoBack]Specific mutations in the FKBP10 gene were detected in 27 Black African persons of the total 72 individuals with OI III. Autosomal recessive OI III in the Black African population of SA has been shown to be caused by mutations in the FKBP10 gene. FKBP10 is one of the newer members of an expanding list of AR OI genes with the gene map locus 17q21.2. This gene encodes an extracellular matrix protein FKBP65.  
In terms of genotype-phenotype correlations in the Black African population group with OI III, 23 persons with the homozygous mutation, FKBP10_HOM_c.[831dupC][831dupC], 3 persons with the compound heterozygous mutation, FKBP10_CHET_c.[831dupC][831delC] and 1 person with the compound heterozygous mutation, FKBP10_CHET_c.[831dupC][1400-4C>G] were identified. The primary teeth of these 27 persons was normal. Their permanent teeth was clinically normal, but radiographic images confirmed the presence of features of mild Dentinogenesis Imperfecta. 
Dentinogenesis imperfecta (DI), in terms of clinical discolouration of teeth, was present in the primary dentition of 35 Black African persons with the unknown molecular status. Of these 35 persons, 23 also had clinical DI in their permanent teeth.  Two persons with a history of DI in their primary teeth had clinically normal permanent teeth. In 10 young patients with no permanent teeth and DI in their primary teeth, it was impossible to predict if the condition would manifest in their secondary dentition. 
The 5 CMA patients had the phenotypic features of classical OI III, specifically severe fracturing, stunted stature, white sclerae and moderate to severe DI. Their general health was reasonably good and longevity was a major factor. One person, the prototypic OI III patient described in SA, was now 61 years of age.  Each of these individuals had massive mandibular prognathism with dental and skeletal Class III malocclusions. 
Two Indian patients had a common ancestral background from the state of Gujerat, bone fragility, moderate DI as well as ocular involvement of uncertain aetiology. The question of their disorder being related to the Osteoporosis pseudoglioma syndrome is under investigation.
A Class III dental malocclusion was present in 70% of all individuals with OI III. A skeletal Class III malocclusion was evident in 18 persons out of 20 in whom cephalometric radiographs were obtained. The patients posture and spinal malalignment are possible contributing factors to their malocclusion. This high incidence of class III malocclusion and DI indicates the need for orthodontic, orthognathic and aesthetic dental management.
The dental aspects of Pyle Disease, Osteolysis (Torg-Winchester Syndrome) and Osteoporosis-pseudoglioma Syndrome had not previously been reported. The patients with Pyle disease and Osteolysis had ostensibly normal teeth, but radiographic features of dysplastic dentine were present. There was also a delay in the eruption and exfoliation of teeth by approximately 28 months. The mandibular condyles, of each of the patients with these rare syndromes, were asymmetrical and there was a loss of surface cortical bone. 
Features of taurodontism were findings common to OI III, Pyle Disease, Osteoporosis-pseudoglioma and Osteolysis.
The craniofacial abnormalities reported in all four syndromes described are related to the abnormal bone matrix which results in a deformed skull and dental malocclusion. The physiological process of swallowing may be an aetiological factor in the progressive development of a flattened palate. Mild changes in the shape of the head of the mandibular condyle and a lack of cortical bone on the joint surfaces were observed on cone beam computed tomography (CBCT) images. Affected persons had marked variations in the paranasal sinuses, including sinus hypoplasia and partial opacification. Cranial base anomalies were diagnosed from cephalometric radiographs and lateral skull radiographs and Platybasia and a ‘J’ shaped sella turcica were observed. 
Conclusion
In South Africa, a developing country, the allocation of resources in terms of specialized dental facilities is limited. Socio-economic barriers also exist with patient access to dental care. 
The previously neglected dental and craniofacial abnormalities documented in this study emphasizes the importance of a raised level of awareness in terms of dental management and the possible challenges that may be encountered. 





