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Abstract

Osteogenesis imperfecta (Ol), known as brittle bone disease, is a genetic condition that affects the extracellular matrix of the skele-
tal system, causing bone fragility and potential impacts on other organs. Its prevalence varies from approximately 1in 10 000 to 20
000 births and is associated with various genetic mutations. We report a case of a 14-month-old female patient diagnosed with Ol
type lll, characterized by short stature, dental abnormalities, and bone fragility. Medical history includes effectively treating fevers,
gastrointestinal, and respiratory issues. X-rays revealed fractures in bilateral femurs and humeri. She underwent femur surgery and
continues to experience frequent fractures, unable to ambulate, under intensive medical care. Ol is a genetic condition presenting
with severe bone fragility, short stature, and progressive deformities, necessitating accurate diagnosis and effective treatment to
improve quality of life.

Resumo

A osteogénese imperfeita, conhecida como doenca dos ossos frageis, € uma condicdo genética que afeta a matriz extracelular
do sistema esquelético, causando fragilidade éssea e possiveis impactos em outros érgdos. Sua prevaléncia varia de aproximada-
mente 1 em 10 000 a 20 000 nascimentos e esta associada a vérias mutacdes genéticas. Relato de caso de paciente feminina de
14 meses com diagnostico de osteogénese imperfeita tipo Ill, caracterizada por baixa estatura, problemas na formacao de dentes
e fragilidade 6ssea. Histérico médico inclui febres, questdes gastrointestinais e respiratorias tratadas eficazmente. Radiografias
mostraram fraturas nos fémures e Umeros bilaterais. Submetida a cirurgia no fémur e continua com fraturas frequentes, sem ca-
pacidade de locomocéao, sob cuidados médicos intensivos. A osteogénese imperfeita é uma condicao genética com fragilidade
Ossea severa, baixa estatura e deformidades progressivas, requerendo diagnéstico preciso e tratamento eficaz para melhorar a
qualidade de vida.
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Introduction

Osteogenesis imperfecta (Ol), also known as brittle bone dis-
ease, is a genetic defect affecting the extracellular bone matrix.
Its primary characteristic is bone fragility, but it can also affect
other organs. Additionally, dental issues known as dentino-
genesis imperfecta, and soft tissue abnormalities such as blue
sclera and joint hypermobility are commonly observed.

The main cause of Ol lies in mutations of two genes responsi-
ble for encoding type | collagen. This protein is a heterotrim-
er composed of two al(l) chains and one a2(l) chain. Initially
synthesized as a procollagen molecule, it undergoes several
post-translational modifications. The removal of the flanking
propeptides occurs via specific proteases, resulting in the
spontaneous assembly of the molecule!’

Ol affects approximately 1in 10 000 to 20 000 births. It is a ge-
netically heterogeneous disease characterized by skeletal dys-
plasia caused by different genetic mutations. Unfortunately,
this condition presents a higher mortality rate than that found
in the general population.! We report here a case of Ol and
review the literature on this rare genetic alteration.

Case Report

Female 14-month-old patient, delivered via cesarean section
at full term. The child was diagnosed with Type Ill Ol, according
to Sillence classification, due to multiple fractures. The diagno-
sis was made after the identification of an intrauterine fracture
through ultrasound during the gestational period. The patient
presents currently with short stature, dentinogenesis imper-
fecta, and extreme bone fragility.

She has a history of fever and gastrointestinal complications
such as diarrhea and gastroenteritis requiring antibiotic ther-
apy, as well as respiratory complications including severe
bronchospasm necessitating antibiotic therapy (ceftriaxone),
salbutamol, and beclometasone, which led to improvement in
respiratory effort. Two years ago,radiographs showed diaphy-
seal fractures of both the femurs and the right humerus. She
underwent non-operative reduction surgery for the femoral
fracture. The patient continues to experience frequent frac-
tures with no prognosis for ambulation. She is under regular
orthopedic outpatient follow-up to monitor residual deformi-
ties.

Discussion
To classify the severity of Ol bone fragility based on clinical and
radiological characteristics, Sillence et al proposed a classifica-
tion in 1979 that divided Ol into four phenotypic categories:

- Type | - non-deforming Ol with blue sclera.

- Type Il - perinatally lethal Ol.

- Type lll - progressively deforming Ol.

- Type IV - moderate to severe Ol

In 2004, Glorieux and Rauch expanded Sillence’s classification
by adding types V-VIl of Ol, involving unknown genetic defects
with presumed autosomal dominant inheritance (Ol type V)
and autosomal recessive inheritance (Ol types VI and VII)."?

The pathophysiology of Ol involves reduced production of
type | collagen, approximately half of the normal amount, due
to the effect of a null allele. Additionally, there is secretion of
mutated procollagen type | molecules incorporating mutated
pro-al(l) or pro-a2(l) chains, in a dominant-negative mech-
anism. Studies in human osteoblasts in Ol indicate not only
decreased collagen levels but also a reduction in other bone
matrix glycoproteins such as osteonectin, chondroitin sulfate
proteoglycan, biglycan (PGI), and decorin (PGII). Tissue culture
studies show an altered presence of these proteins, with lower
concentrations of osteonectin and proteoglycans and higher
concentrations of thrombospondin, fibronectin, and hyaluron-
ic acid in the matrix. Despite mutations predominantly occur-
ring in COLTAT and COLTA2 genes related to procollagen type |,
the interaction between these mutations and the synthesis of
other extracellular matrix proteins suggests a connection be-
tween type | collagen defects, compromised cell growth, and
clinical manifestations of Ol, such as characteristic reduced
stature?

The fundamental clinical feature is bone fragility, present in all
types of Ol, although other extra-skeletal characteristics may
occur. The key aspects of each type, according to the clinical
classification by Van Dijk and Sillence, are as follows:
Type I: Associated with low bone density, rare fractures at
birth but increasing in long bones over time. Blue or gray
sclera and increased risk of early hearing loss are common,
while long bone or spine deformities and dentinogenesis
imperfecta are less frequent.
- Type lI: Severely affected bones with short and severely de-
formed long bones. Poor ossification of facial and cranial
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bones is detected on fetal ultrasound, and multiple rib frac-
tures are observed in utero, resulting in high perinatal le-
thality.

- Type lll: Characterized by severe bone fragility and progres-
sive skeletal deformity, with generalized osteopenia and
fractures present at birth. Blue sclera and dentinogenesis
imperfecta may be present, but the bluish hue tends to
diminish over time. Short stature is common, and progres-
sive kyphoscoliosis begins in childhood.

- Type IV: Patients experience recurrent fractures with varia-
ble deformity. Most have normal sclera, and hearing loss is
rare. Severity varies within families, presenting with milder
forms in some individuals and more severe forms in others.

- Type V: Characterized by progressive calcification of the in-
terosseous membrane and hyperplastic callus, with mod-
erate to severe bone fragility but no presence of blue sclera
or dentinogenesis imperfecta.'

Dental abnormalities are common. The dental expression of Ol
is known as dentinogenesis imperfecta, a genetic condition af-
fecting dentin structure and tooth appearance, characterized
by distinctive brown-gray discoloration.>*

A study conducted by Martin et aF highlights that the inci-
dence of functional constipation in children with Ol is signifi-
cantly higher compared to the general pediatric population,
which shows considerable variation. Although rates of urinary
and fecal incontinence are lower in children with Ol com-
pared to those with neurological and intellectual disabilities,
functional constipation remains a more prominent concern in
this group. Bladder symptoms in children with Ol have been
reported on a smaller scale compared to previous studies on
functional constipation. Underlying causes of constipation in
children with Ol include mobility difficulties, bone deformi-
ties, and side effects of bisphosphonate treatment. Fractures
in children with Ol can lead to bone remodeling and pelvic
narrowing, especially in cases of Ol type lll, where two-thirds
of adults present with acetabular protrusion associated with
chronic constipation and abdominal pain.*

In Ol, changes such as hyperkyphosis, scoliosis, rib fractures,
and pectus carinatum affect the structure of the chest wall,
potentially restricting diaphragmatic movement due to up-
ward compression of abdominal contents resulting from short
stature. These physical modifications can contribute to inade-
quate airway clearance, increasing the risk of infections.

Differential diagnosis from other conditions such as idiopathic
or juvenile osteoporosis, campomelic dysplasia (CD), and se-
vere hypophosphatemia is necessary. Additionally, considering

the possibility of child abuse as a cause of multiple fractures,
especially in the first year of life, is important.'®

Some instances of uncertain diagnosis may indeed result
from mutations in COLIAT or COLTA2 genes, common in Ol.
Although diagnosis primarily relies on clinical and radiological
findings, genetic testing plays a crucial role in accurately de-
termining the cause of the disease, especially in less evident
cases. Molecular analysis enables identification of the specif-
ic type of Ol (dominant or recessive) and the identification of
affected family members. This is particularly valuable in situ-
ations of mild forms of type | Ol, where clinical signs may be
subtle. However, it is important to note that molecular diag-
nosis has limited impact on the evaluation of suspected child
abuse and in infants whose clinical examination does not re-
veal typical features of Ol

The therapeutic approach for patients with Ol depends on
age, disease severity, and functional status of the patient.
Patients with mild forms of the disease may require subtle
restrictions, such as avoiding contact sports. Intravenous bis-
phosphonate treatment has shown positive results, while oral
bisphosphonates have not demonstrated the same impact.
Tiley and Albright recommended delaying the use of intra-
medullary rods until the child begins weight-bearing. Intra-
medullary rod application was initiated in children at least 4
years old. However, surgical intervention may be considered
in cases where optimizing functionality and mobility capacity
is necessary. Ryoppy et al highlighted that early stabilization
of affected bones may be necessary to prevent disruption in
motor development caused by a cycle of fractures, immobi-
lization, osteoporosis, refractures, and reduced motor activity
due to fear of new fractures. Several researchers have reported
positive outcomes by recommending surgical interventions in
childhood, using “percutaneous”and “semi-closed” approaches
for non-lengthened rods in the treatment of severely affected
patients."?’

In conclusion, we report a case of Ol type lIl. Ol is a genetic con-
dition characterized primarily by bone fragility. From Sillence’s
initial classification in 1979, which outlined four main types,
to subsequent expansions that introduced new variants, Ol is
marked by distinctive skeletal deformities and, in some cases,
extra skeletal manifestations such as functional constipation
and dental anomalies. Diagnosis relies on clinical findings,
imaging studies, and increasingly, genetic testing to identify
specific mutations. Management is multifaceted, involving
supportive care, bisphosphonate therapy, and targeted surgi-
cal interventions aimed at enhancing mobility and improving
quality of life for patients.
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Figure 1. Lower limb X-ray, anteroposterior view, showing a healed
and remodeling diaphyseal fracture of the right femur and a diaphy-
seal fracture of the left femur in the process of healing.

Figure 2. Right humerus X-ray, anteroposterior view, demonstrating

a diaphyseal fracture of the humerus consolidated in a malaligned
position.
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