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Abstract: Osteogenesis imperfecta or brittle bone disease is a disorder of
congenital bone fragility caused by genetic mutations in the procollagen type
1 code (COL1A1 and COL1A2). The global prevalence of children born with
osteogenesis imperfecta is estimated to be 1 in 100,000 children worldwide.
The diagnosis of osteogenesis imperfecta is based on history taking, physical
examination, and supporting examination. Management of patients with
osteogenesis imperfecta requires multidisciplinary treatment. There are
several treatments that can be done, including conservative management,
surgical management, and medical rehabilitation. This case report will discuss
an 8-year-old girl who was treated at the West Nusa Tenggara Provincial
Hospital with a diagnosis of closed fracture of the sinistra femur, osteogenesis
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Introduction

Congenital abnormality is a condition of congenital
abnormality in the musculoskeletal system that is
inherited or passed down. Genetic abnormalities will
pathogenetically cause many diseases. One type of
congenital abnormality is osteogenesis imperfecta
(Noor, 2020). Osteogenesis imperfecta is a disorder in
the formation of collagen tissue that has a function as
connective tissue due to gene mutations (Claeys et al.,
2021; Etich et al., 2020), resulting in abnormalities in the
formation of type I collagen (Wishbone-Day, 2016). The
global prevalence of osteogenesis imperfecta is
estimated to be 1 in 100,000 children worldwide born
with osteogenesis imperfecta (Verdonk et al., 2024). In
the United States, there are approximately 500,000
patients. The prevalence of osteogenesis imperfecta in
Indonesia is still unknown. According to the
Endocrinology Division, Department of Pediatrics,
Cipto Mangunkusumo Hospital (RSCM), 70 patients
suffered from osteogenesis imperfecta in the last 5 years
(Pulungan et al., 2019). Cases of osteogenesis imperfecta
are genetically inherited and predispose patients to
multiple fractures from mild to moderate trauma, low
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imperfecta, and Congenital Talipes Equinovarus (CTEV).
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bone mass, and bone fragility (Syafira, 2019). Based on
these problems, an article was prepared that will discuss
osteogenesis imperfecta with case examples.

Osteogenesis Imperfecta (Ol) is a rare genetic
disorder that causes bones to become brittle and prone
to fractures (Lim et al, 2017; Morello, 2018). This
condition is caused by mutations in the COL1A1l or
COL1A2 genes, which code for type I collagen, a major
component of bone tissue responsible for maintaining
bone strength and elasticity (Whyte, 2017). Globally, the
prevalence of Ol is estimated to range from 1 in 15,000
to 1 in 20,000 live births, making it one of the rarest
genetic disorders (Forlino & Marini, 2016; Shih et al.,
2024).

OI consists of several types that vary in severity,
ranging from type I, the mildest form, to type II, the most
severe form, which often results in fatality in infancy.
The primary symptom of Ol is bone fragility, but other
clinical signs include bone deformities, hearing loss,
blue-tinted sclera, and dental issues such as
dentinogenesis imperfecta (Rauch & Glorieux, 2004).
The impact of OI is not only physical but also
psychological, as patients often face social and
emotional challenges due to physical limitations and
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societal stigma (Irejo & Rauch, 2016; Marini & Cabral,
2018).

Although bisphosphonate therapy has shown
effectiveness in improving bone density in Ol patients, it
does not completely address the underlying bone
fragility of the condition (Ghandforoushan et al., 2023;
Liu et al., 2020). The management of Ol requires a
multidisciplinary approach, involving various fields
such as orthopedics, physiotherapy, and psychological
support to help improve patients' quality of life (Forlino
& Marini, 2016).

In Indonesia, awareness and attention toward OI
remain very limited. Many patients receive delayed
diagnosis and treatment due to a lack of understanding
about the disease, as well as the scarcity of medical
facilities equipped to manage rare genetic disorders.
Therefore, further research on Ol is crucial to raising
public awareness, improving early diagnosis, and
designing better interventions for Ol patients in
Indonesia.

This research is expected to contribute to enhancing
the quality of Ol management and pave the way for the
development of more inclusive health policies focused
on patients with rare genetic disorders in Indonesia.

Method

The type of research conducted is a case study or a
case report the patient is an 8-year-old girl referred from
Bima Regional Hospital who came to the emergency
room of West Nusa Tenggara Provincial Hospital with
complaints of pain on the left foot since 1 week ago.
Complaints of pain felt continuous, aggravated when
moved, and improved at rest. The patient also
complained of swelling on the left thigh since 1 week
ago. The swelling was felt to be worse with movement
and improved with rest. The patient complained of pain
and swelling on the left thigh after falling from the
gazebo when she wanted to go down and then lost her
balance at a height of about 1 meter with a cement
platform and fell into a sitting position 1 week ago. The
patient was then carried home in a conscious state and
was brought to Bima Hospital on July 22, 2024 because
of complaints of worsening pain. The patient was then
referred to the West Nusa Tenggara Provincial Hospital
on July 24, 2024 (3 days ago) for further treatment.
Complaints of fever were denied, bowel movements
(defecation) and urination were normal. At home, the
patient was given paracetamol for pain but there was no
improvement.

Result and Discussion

The patient had experienced similar complaints
before, a history of fracture at the age of 2 years on the
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left thigh in 2018. The patient was found to have a bone
disorder when the patient's mother did an ultrasound
examination of the womb during Antenatal Care (ANC).
During pregnancy, the patient's mother did not suffer
from any diseases. The patient was born vaginally at 42
weeks gestation with a birth weight of 2200 grams and
was admitted to the Neonatal Intensive Care Unit
(NICU). The patient had a history of osteogenesis
imperfecta and was regularly treated at Prof. Dr.
L.G.N.G. Ngoerah Hospital, Bali. History of malignancy
was denied. History of surgery and allergy was denied.
There were no similar complaints and no history of
similar diseases in the patient's family. History of
medication are paracetamol, calcium, and vitamin D.
The patient currently only lives with her mother (mother
has been divorced since the patient was in the womb).
The patient's mother works as a housewife.

In the general status examination, it was found that
the general condition was good with a Glasgow Coma
Scale (GCS) E4V5M6, compos mentis consciousness, and
vital signs within normal limits. General status
examination on eye examination was found to have
white  sclera.  Dental  examination  revealed
dentinogenesis imperfecta, as shown in Figure 1. The
rest of the head and neck were within normal limits.
Thoracic and abdominal examinations are within

normal limits.

-
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Figure 2. Varus deformity of the antebrachii region bilaterally

On examination of the local status of the superior
extremities, both acrals were found to be warm,
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Capillary Refill Time (CRT) <2 seconds, and varus
deformity in the antebrachi region bilaterally as shown
in Figure 2 (a), no tenderness was found, and active and
passive range of motion (ROM) was not limited. On
examination of the sinistra inferior extremity, both acrals
were found to be warm, CRT <2 seconds, deformity was
found in the femur region, deformity in the tibia region
(there was angulation), edema was seen, no open
wounds were found as in Figure 2 (b), equinus and varus
deformities were seen as in Figure 3, tenderness was
found, crepitation was difficult to evaluate due to pain,
pulsation (posterior popliteal, posterior tibial, and
dorsal pedis artery) was strong, active and passive ROM
was found to have limited motion. On examination of
the inferior extremities, both acrals were found to be
warm, CRT <2 seconds, deformity was found in the tibia
region (angulation) as in Figure 4, equinus and varus
deformities were seen as in Figure 5, no tenderness and

pst
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crepitation were found, pulsation (posterior popliteal,
posterior tibial, and dorsal pedis artery) was strong
lifting, active and passive ROM was not found to be
limited in motion.

, A = [ <
Figure 3. Deformity and edema of sinistra femur region, no
open wound, deformity of tibia region (angulation)
bilaterally, equinus and varus deformity bilaterally

Figure 4. (a) Anterior and lateral view of the sinistra inferior limb. Deformity of the femur and tibia region (angulation), edema,
equinus and varus deformity; and (b) Anterior and lateral view of the dextral inferior limb. Deformity of the tibia region
(angulation)

Figuré 5. Bilateral equinus and varus deformities

On laboratory examination (July 25, 2024), the
calcium (Ca) level was 10.60 mg/dL (Increased, Normal:
8.60 - 19.30 mg/dL) and the total vitamin D level was
245 ng/mL (Insufficient) (Deficient: <20 ng/mlL;
Insufficient: 20 - 29 ng/mL; Sufficient: 30 - 100 ng/mL).
On examination of femur plain photographs (July 22,
2024), there was an impression of a displaced complete
fracture of the middle 1/3 os. femur sinistra with
surrounding soft tissue edema and dislocation of the
femurotibial joint sinistra, as shown in Figure 6.

Figure 6. Plain photograph of sinistra femur anteroposterior
(AP) view

The patient was assessed with closed fracture of
sinistra femur, osteogenesis imperfecta, Congenital
Talipes Equinovarus (CTEV). The patient has been given
calcium therapy, vitamin D, paracetamol injection, and
lactat ringer infusion. The patient is planned for ORIF
and will be referred to Prof. Dr. LG.N.G. Ngoerah
Hospital, Bali for further treatment.
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Discussion

Osteogenesis imperfecta or commonly referred to
as brittle bone disease is a disorder from congenital bone
fragility caused by a genetic mutation in the procollagen
type 1 code. Initially, the study of osteogenesis
imperfecta was carried out by Olof Jakob Ekman in 1788.
In 1833, Jean Lobstein described osteogenesis imperfecta
type I as a disease called Lobstein's disease. Then around
the 1850s, Willem Vrolik also described it so that it is
currently known as Vrolik syndrome (osteogenesis
imperfecta) (Mustikasari et al., 2022; Noor, 2020; Sam &
Dharmalingam, 2017).

Epidemiology

The prevalence of osteogenesis imperfecta in the
world is found to be around 1:20,000 to 1:50,000 live
births. The prevalence of osteogenesis imperfecta in
Indonesia is still unknown. According to data from the
Endocrinology Coordination Unit of IDAI (Indonesian
Pediatric Association), there were 170 cases of
osteogenesis imperfecta in the last 10 years with a ratio
of male to female of 1:1 (Not associated with gender).
The incidence of osteogenesis imperfecta is also not
associated with a particular race (Wishbone Day, 2016).

Etiology

Osteogenesis imperfecta is an inherited defect
caused by genetic mutations. Almost 90% of
osteogenesis imperfecta types caused by a structural
abnormality or abnormal production of type 1
procollagen (COL1A1 and COL1A2), a major protein
component of the extracellular matrix of skin and bone.
In 10% of clinically unclear cases, there are no molecular
or biochemical abnormalities of procollagen. However,
the etiology of osteogenesis imperfecta cases is unknown
due to heterogeneous genetic abnormalities or limited
detection (Noor, 2020).

Patophysiology

Osteogenesis  imperfecta  involves  genetic
mutations of two genes, the COL1A1 gene and COL1A2
gene which encodes the synthesis and/or post
translational modification of type 1 collagen found in
approximately 90% of osteogenesis imperfecta patients.
COL1A1 encodes the pro-al chain of procollagen
located on the long arm of chromosome 17, while
COL1A2 encodes the pro-a2 chain of procollagen
located on the long arm of chromosome 7. Both chains
form a triple helix molecule which is the type 1 collagen
found in bone, skin and other connective tissues that
maintain the structure and strength of the body.
Alterations in the COL1A1 and COL1A2 genes result in
a defect in either the pro-alpha 1 or pro-alpha 2 chain
which causes the production of type 1 collagen to
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decrease, resulting in brittle bones
Suadiatmika, 2018; Phonela et al., 2020).

(Kartika &

Clinical Manifestations and Diagnosis

The diagnosis of osteogenesis imperfecta is based
on history taking, physical examination, and supporting
examination. Based on history taking, in the prenatal
history, a long bone fracture was found in the fetus in
the womb during an ultrasound examination. The
perinatal history was found to have frequent fractures.
In the family history, there was a family history of
recurrent fractures, a history of perinatal death, blue
sclera in the family, early hearing loss in the family, and
a family history of brittle teeth (dentinogenesis
imperfecta). The history of the disease was asked about
the onset of complaints, the progressiveness of the
disease, the history of recurrent fractures, and the
history of growth (Wishbone Day, 2016). On physical
examination, the disorders that can be found depend on
the severity according to the type of osteogenesis
imperfecta, as shown in Table 1 and Figure 7 (Noor,
2020). Supporting examinations that can be performed
include radiological examinations (signs of fracture or
decreased bone mineral density (osteoporosis or
osteopenia)), including bone surveys as in Figures 7, 8,
9, prenatal ultrasound as in Figure 2, and Bone Mineral
Desinometry  (BMD);  laboratory  examinations,
including bone biochemical examinations (vitamin D,
calcium, magnesium, alkaline phosphatase, and
phosphate); and if clinical doubts remain, further
examinations can be carried out, such as fibroblast
culture and mutation analysis (if possible) (Wishbone
Day, 2016).

Figure 7. Clinical features in osteogenesis imperfecta. Patients
with osteogenesis imperfecta may show secondary signs,
such as: (a) blue sclera; (b) dentinogenesis imperfecta
characterized by dentinal dysplasia, resulting in porous and
discolored teeth; (c) limb deformities; (d) pectus carinatum
chest deformity (known as “pigeon's chest”); (e) clinodactyly
characterized by abnormal curvature of the fingers; and (f)
scoliosis characterized by curvature of the spine (Mustikasari
etal., 2022)
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Figure 8. Images (A) and (B) show images of decreased
ossification of the calvaria bone, resulting in well-visualized
brain tissue (wWhen compared to normal prenatal ultrasound).
Image (C) on pressing with the transducer shows the
deformity or compressed shape of the calvaria (Kartika &
Suadiatmika, 2018)

Figure 9. “Shepherd's crook” deformity of the femur. (A)
Anteroposterior radiologic view of the lower limbs showing
bilateral femoral “shepherd's crook” deformities (white
arrows) of a 2-year-old patient with osteogenesis imperfecta.
(B) Lateral view of the lower limbs of a 1-year-old patient
with osteogenesis imperfecta type 3 showing “shepherd's
crook” deformity of the femur (dashed arrow). There was a
history of fracture of the sinistra femur (callus formation
(yellow arrow)) (Gazzotti et al., 2024)

Figure 10. Bilateral femur fractures. Anteroposterior
radiologic image of the pelvis shows a displaced diaphyseal
fracture of the dextral femur (white arrow) of a 2-year-old
patient with osteogenesis imperfecta type 3, and a history of a
diaphyseal fracture of the sinistral femur (yellow arrow) with
intramedullary nailing (Gazzotti et al., 2024)
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Figure 11. “Saber shin” deformity of the tibia. Lateral limb
radiology shows a “saber shin” deformity (characterized by
anterior bending) of the sinistra tibia (white arrow) ina 19-
year-old patient with osteogenesis imperfecta. This deformity
also affects the fibula (Gazzotti et al., 2024)

Management

Management of patients with osteogenesis
imperfecta requires multidisciplinary care. In some
cases, management needs to be started from birth, but
because this disease is a disease based on genetic
disorders, there is no effective management. There are
several treatments that can be done, including
conservative management, surgical management, and
medical rehabilitation (Kresnadi et al., 2024; Noor, 2020;
Ralston & Gaston, 2020).

The main goals of conservative management are to
reduce fracture rates, improve functional outcomes, and
prevent deformity of the long bones and scoliosis.
Osteogenesis imperfecta is caused by a genetic
condition, so there is no specific management that can be
done (Marom et al., 2020; Rahman et al., 2023). However,
some studies have shown that intravenous
administration of bisphosphonates (Pamidronate)
showed improvement in children with osteogenesis
imperfecta. Bisphosphonate is a synthetic analogue of
pyrophosphate (a natural inhibitor of osteoclastic bone
reabsorption), so it can strengthen bone and increase
bone mineralization by shortening the life span of
osteoclasts and suppressing osteoclast activity.

Patients with osteogenesis imperfecta are also
trauma-prone, requiring long-term immobilization as
the fractures often result in calcium and vitamin D
deficiency in children (Tandra, 2009). Therefore,
management may include vitamin D supplementation
of 400-800 IU and calcium of 500-1000 mg as prophylaxis
(although not treating osteogenesis imperfecta itself)
(Noor, 2020).
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Table 1. Clinical and Types of Osteogenesis Imperfecta (Noor, 2020)

Type

Clinical

Typel

Over a lifetime, fracture incidence between 1 - 60 times
Presence of dentinogenesis imperfecta

Fractures are common during infancy and can occur at all age phases

No deformity of long bones
Blue or white sclera present

Exercise tolerance and muscle strength are significantly decreased

Height is generally normal
Adaptability to pain is very high

Other possible features: Prone to bruising, kyphoscoliosis, hearing loss, and premature senile arching

Type Il

Severe deformity of long bones
Protrusion of ribs
Blue sclera

All patients had fractures in utero, such as fractures of long bones, head bones, and vertebrae
Major cause of death: Rib fractures and central nervous system malformations/hemorrhages

Type III

Type IV

Has bone fragility during infancy, skull deformity, muscle weakness, joint disorders (hyperlaxity) and chronic

bone pain.

Has a triangular face with malocclusion.
Congenital heart structure malformations.
Presence of dentinogenesis imperfecta
Deformity of the upper skeleton.

Fracture in utero

Deformity and shortening of the body frame
Blue sclera color

Secondary respiratory complications of kyphoscoliosis
Hypercalciuria

Vertigo

Hernia

Constipation

Type IV is a type of osteogenesis imperfecta that is not clearly identified. Although the patient has normal sclera

or height, dentinogenesis imperfecta can be found. Fractures can often occur in infancy. Long bones are

generally bent.

The orthopedic surgical management that can be
performed includes deformity correction and fracture
treatment. Fracture management should be splinted or
cast. In cases of osteogenesis imperfecta, fractures heal
well and casts are used to minimize osteoporosis due to
long-term immobilization. Correction of long bone
deformities requires intramedullary rod placement and
osteotomy procedures (Noor, 2020). The surgical
management that can be performed in cases of
osteogenesis imperfecta with long bone fractures
includes Open Reduction Internal Fixation (ORIF),
casting or splinting in younger children, and
intramedullary devices (Georgiadis et al., 2024;
Sheppard & Estes, 2017).

In the management of physical rehabilitation
activities starting at an early age, so that patients can
achieve higher functional levels, such as joint
stabilization, isotonic muscle strengthening, and aerobic
exercise (Arovah, 2021). Patients with type I
osteogenesis imperfecta and in some cases type IV
osteogenesis imperfecta can mobilize spontaneously.
The majority of type III osteogenesis imperfecta patients
require a wheelchair, but it still does not prevent
recurrent fractures. The majority of patients with type IV

osteogenesis imperfecta and some patients with type III
osteogenesis imperfecta can walk or mobilize with a
combination of physical therapy to increase stamina,
strengthen hip joint muscles, use bracing, and
orthopedic correction. Parents are instructed in the care
of their child. Special attention needs to be given to
various activities that can lead to traumatizing
conditions, such as when wearing children's clothes,
during bathing, or other physical stimulation (Noor,
2020).

Conclusion

Osteogenesis imperfecta is a disorder that cause
congenital bone fragility due to genetic mutations in the
procollagen type 1 code. The diagnosis of osteogenesis
imperfecta is based on anamnesis, physical examination,
and supporting examination. Management that can be
done in patients with osteogenesis imperfecta, such as
conservative management, surgical management, and
medical rehabilitation. The authors declare that they
have obtained all patient informed consents. In the
informed consents, patients have given their consent for
their clinical information and images to be reported in
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the journal. The patient understands that her name and
initials will not be published in order to conceal her
identity, but anonymity cannot be guaranteed.
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