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Abstract

Osteogenesis Imperfecta (OI) is a rare inherited connective tissue disorder with many phenotypic
presentations, often called “brittle bone disease”. Diagnosis is straight forward in individuals with
bone fragility and a positive family history or several extra skeletal manifestations (hearing loss, dark
or bluish sclera). Ol is classified into a number of major subtypes based on genetic, radiographic, and
clinical characteristics, but more useful is the clinical classification, based upon the typical problems
that manifest in infants, children, and adults with mild, moderate to severe and lethal disease.

This case report describes a 53-year old female patient with an unknown genetic disorder, but with
medical history of bone fragility, currently presented with spontaneous ace tabular fracture that
led to the diagnosis of osteogenesis imperfect a type I. Ol is associated with multiple perioperative
complications, thus the patients require extensive preoperative evaluation and an individualized
surgical and anesthetic management.
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Introduction

Osteogenesis imperfecta is rare inherited connective tissue disorder, being characterized by
bone brittleness and increased fracture risk. Its incidence is described at 1:10.000-20.000 live births
[1]. Clinical diagnosis includes fractures from the mildest of trauma, short stature, bone deformities,
blue sclera, dentinogenesis imperfecta and deafness [2]. Clinical severity varies from mild forms
with only premature osteoporosis or severe postmenopausal bone mineral loss determining normal
life expectancy in OI type I, to perinatal death in OI type II. Almost 90% of cases are caused by
mutations in the genes encoding type I collagen [3]. Perioperative management can be challenging
due to difficult airway, respiratory failure due to scoliosis or abnormal platelet function with easy
bruisability. It is essential to predict these risks and implement a high-quality management for
trauma in such patients. Treatment of OI depends on the severity and age, the main objectives being
to maintain autonomy and prevent long term complications [4]. This current case report describes
a patient with an unknown genetic disorder and her medical history that led to the diagnosis of
osteogenesis imperfecta.

Materials and Methods

In September 2021, a 53 year-old female (body mass 78 kg, height 157 cm, body mass index
31.6 kg/m?) was admitted for a minor trauma (same height fall), which resulted in a complex left
acetabular fracture and protrusio acetabuli (Figure 1).

Clinical examination revealed blue sclera (Figure 2), moderate scoliosis, and mild skeletal
deformities of the forearms, dentinogenesis imperfecta and deafness.

Twenty years prior she developed early onset deafness and underwent a stapedectomy for
presumably right ear otosclerosis. Her hearing worsen in both ears over the next six years and
needed hearing aid. That’s when she was first told she had a genetic disorder, but at the present
time she did not possess any medical history, nor remembered any details. Family history revealed
the patient’s mother also had blue-gray colored sclera. The patient had multiple rheumatology
admissions for osteoporosis, tendinitis and bilateral chronic hip and knee articular pain requiring
treatment with analgesics and bisphosphonates (alendronic acid). She also had a history of essential
arterial hypertension, gastro esophageal reflux disease and smoking. She required immediate
plate osteosynthesis of the posterior column of acetabulum (Figure 3) with normal perioperative
evolution, being discharged in good clinical condition.
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Figure 1: Left acetabular fracture and protrusio acetabuli.

Figure 2: Blue sclera.

Figure 3: Ostheosynthesis of the posterior column of acetabulum.

During recovery, in November 2021 she develops respiratory
signs of SARS-CoV-2 infection (fever, cough, muscle aches and
sore throat) and is diagnosed with a positive RT-PCR test through
her family doctor. She had a mild to moderate form and received
inpatient low-flow supplemental oxygen therapy via nasal cannula
and 8 mg daily dexamethasone for 5 days.

The approach to management of COVID-19 evolves rapidly as
clinical data emerge, but corticosteroids are almost a constant in
treatment protocols for moderate to severe cases [5]. The use of high
doses of dexamethasone was lifesaving in many cases, but one adverse
effect is corticosteroid induced a vascular necrosis of the femoral head

Figure 5: Total left hip arthroplasty.

[6]. Corticosteroids induce fat mobilization and may promote fat
emboli occlusion of blood vessels, disrupt calcium metabolism and
increase osteoclasts activity and bone resorption [7]. In January 2022,
on a follow up visit the patient had recurrence of acute, severe, left
hip articular pain. Although all her previous follow-up visits shown
progressive healing of the fracture, this time her radiology report
showed aseptic necrosis of the left femoral head (Figure 4), requiring
total hip arthroplasty (Figure 5).

The patient received general anesthesia combined with an
ultrasound-guided fascia iliaca block to ensure adequate perioperative
analgesia, with good outcome. General anesthesia was preferred over
neuroaxial anesthetic procedures due to the coagulopathy found in
OI patients which includes reduced platelet aggregation, reduced
factor VIII activity and an increased capillary fragility. Difficult
airway must be anticipated in these patients and video laryngoscopic
or fiber optic endotracheal intubation should be readily available. The
moderate scoliosis with restrictive lung disease and long-term effects
of COVID-19 like lung fibrosis can impede perioperative respiratory
function.

Results and Discussion

A vascular necrosis of the femoral head can be a consequence
of the trauma, it can be corticosteroid-induced, but OI can also
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associate periarticular bone dysplasia and lesions of ischemic origin.
Taking that into account, the differential diagnosis can prove
difficult in a patient with history of osteoporosis, chronic hip pain
and corticosteroid treatment. Considering all of the above, a clinical
diagnosis of osteogenesis imperfecta type I was formulated.

OI is also known as “brittle bone disease” because of high
risk of fractures after mild trauma, or ever from transporting or
mobilization of patients. Diagnosis of OI on the basis of clinical
and radiological findings is straightforward in most cases, but
bone mineral density measurements, bone metabolic markers and
morphological bone studies may aid the process. Genetic testing
can be useful in differentiating between quantitative and qualitative
collagen I defects. Bone fragility, osteoporosis and coagulopathy
can complicate or prolong surgical interventions. OI is associated
with multiple complications, thus the patients require extensive
preoperative evaluation and an individualized orthopedic and
anesthetic management.

Conclusion

Currently, only symptomatic therapy is available, such as growth
hormone or bisphosphonates and surgical treatment is necessary for
decreasing the rate of complication. Most of the literature focuses
on diagnosis and management of OI in the pediatric population, but
the manifestations are lifelong and some cases can be first diagnosed
throughout adulthood. In this case the new onset of aseptic necrosis
of the femoral head was pluri factorial, corticotherapy-induced, a
complication of bone brittleness and ischemic lesions found in OI,
as well as the recent history of acetabular fracture. The approach to
such a heterogeneous disease should be multidisciplinary in order to
assure adequate long-term quality of life and decreasing complication
rates.
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