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Abstract: Osteogenesis imperfecta is a heritable skeletal dysplasia, a generalized disease of the
connective tissue, pathological changes being observed in all tissues in which type 1 collagen is an
important component. The objective of this report is to highlight interdisciplinary team approach in

adults with hereditary conditions, particularly in osteogenesis imperfecta type I. We report the case of a
54 year-old female patient, hospitalized for polyarthralgias, joint stiffness of the left elbow, right fist, left
knee and functional disability. She has short stature, a history of multiple minor impact fragility
fractures, hearing loss, cardio vascular manifestations, hip osteoarthritis, early menopause, chronic
venous disease. The long term goal of pharmacological treatment and medical rehabilitation is
functional independence. Physical, kinetic and occupational therapy can help the patient to maximize
the activities, thus overcoming functional limitations. Case management requires a multidisciplinary

team approach.

INTRODUCTION

Osteogenesis imperfecta, or brittle bone disease is a
heritable skeletal dysplasia, a generalized disease of the
connective tissue, pathological changes being observed in all
tissues in which type 1 collagen is an important component,
such as bones, ligaments, dentin and sclera. Type 1 collagen
deficit may be quantitative or qualitative. Mutations affecting
the genes encoding pro-al or pro-o2 chains of type I collagen
account for more than 90% of osteogenesis imperfecta cases.(1)
More than 1 500 dominant mutations in these genes have been
identified. The resulting phenotype is variable, ranging from
mildly affected, leading to subclinical forms, to lethal forms.(2)

Osteogenesis imperfecta is considered a rare disease,
the prevalence being estimated at 1/10 000 and 1/20 000.(3)
Morbidity and mortality in osteogenesis imperfecta cases
depend on the genotype. They are mostly related to respiratory
and cardiovascular  manifestations. A clinical and
echocardiographic survey aimed at investigating cardiac
abnormalities in adults with osteogenesis imperfecta revealed
that hypertension was diagnosed in 37 cases (37.4%). Affected
adults had increased left ventricle mass, mitral regurgitation and
aortic regurgitation compared to the control group.(4,5) Other
non-skeletal features associated with osteogenesis imperfecta
are neurological problems, hearing loss, dental abnormalities.(5)
Several general rules for genotype phenotype correlation in
cases with the autosomal dominant forms have been proposed,
but it is known that exceptions may occur and all these are
important for the genetic counselling.(6,7)

Initially, osteogenesis imperfecta was classified in four
types according to clinical and radiologic findings and severity
of the disease (8), this classification being expanded with other
four types.(9,10) A new classification that underlines the
importance of phenotyping for the diagnosis was more recently
proposed. Clinical features together with specific molecular
genetic causes will be the basis for the management of each
case.(11) Until recently, the main therapeutic options for
osteogenesis imperfecta were surgery, physiotherapy and

orthotic support.(12) With a deeper understanding of the disease
molecular mechanisms, medical treatment used to increase bone
mass and bone strength has gained popularity. Drugs like
bisphosphonate, pamidronate, strontium ranelate which inhibit
osteoclast mediated bone resorption, significantly improve the
prognosis of the disease, by decreasing fracture frequency,
increasing bone density, decreasing bone pain.(13-16)

Majority of the reports and research to date were
focused on children with osteogenesis imperfecta. Affected
adults might have comorbidities or different factors associated
with aging and injuries, thus case management will have some
particular aspects.(17)

The objective of this report is to highlight
interdisciplinary team approach in adults with hereditary
conditions, particularly in osteogenesis imperfecta type I.

CASE REPORT

We report the case of a 54 year-old female patient, of
urban environment, hospitalized for treatment and functional
rehabilitation in the Medical Rehabilitation Clinical Hospital
“Bdéile Felix”, Romania. She was born from healthy, unrelated
parents and the family history was negative. The patient’s
complains at admission in our hospital were polyarthralgias,
joint stiffness of the left elbow, right fist, left knee, muscle and
bone pain and functional disability.

Personal history of the patient revealed that she had
multiple minor impact fragility fractures which started during
childhood: distal 1/3rd of the right humerus and right radius,
healed with vicious callus that led to elbow deformity at 6 years
old; 1/3 middle of the right femur at 6 years old; proximal shaft
of the left femur at 32 years old; left cubitus and radius and
superior 1/3 of the left tibia at 47 years old; left tibial plateau -
left patella at 51 years old; right ulna and radius fracture at 52
years old. She reported early menopause at 36 years of age.
Cardio vascular diseases were hypertension, which was
diagnosed at the age of 42 years and degenerative mitral
insufficiency for which she had surgery four years ago. Hip
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osteoarthritis diagnosis was established at 48 years of age. She
also had post-thrombotic syndrome in the left leg diagnosed
twelve years ago and a bone cyst of the left calcaneus operated
two years ago.

The patient had short stature, her height was 159 cm,
the weight was 63 kg and the body mass index (BMI) was 24.9.
Physical examination revealed holosystolic mitral murmur at the
apex, radiating to the axilla and the base, strong third heart
sound, blue sclera (figure no. 1). Skeletal abnormalities were
kyphoscoliosis and barrel-shaped chest, lumbar hyperlordosis,
flexum of the left elbow (figure no. 2), genu varum, deformed
left foot with antalgic limited mobility, limitations in lumbar
spine mobility with modified Schober index: 10/12 and limited
extension. Limitations in hip mobility as revealed by internal
rotation right hip joint 5° and left hip joint 8° external rotation
right hip joint 12° and left hip joint 15° and knee mobilization
crepitus were other clinical findings. Ear, Nose and Throat
Examination (ENT) revealed hearing loss.

Figure no. 1. Blue sclera in osteogenesis imperfecta patient
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Figure no. 2. Vertebral column abnormalities present in
osteogenesis imperfecta patient

Laboratory investigations were made, complete blood
count revealed normal values and markers of inflammation were
also normal. Urinalysis revealed frequent leukocytes, crystals of
calcium oxalate and uric acid. Urine culture demonstrated
urinary tract infection with E. coli.

Other investigations:

e dual-energy X-ray absorptiometry scan (DXA) showed
diffuse osteoporosis, lumbar spine T score - 4.7, left hip T
score -3.9 and right hip T score - 2.7.

e  pelvic radiograph revealed hip osteoarthritis grade ¥

e echocardiography revealed systolic mitral regurgitation

e abdominal ultrasound showed the presence of renal
microlithiasis

Based on the medical history with early onset and
frequent fractures after minor trauma, on the clinical findings
with short stature, kyphoscoliosis, barrel-shaped chest, blue
sclera, cardiovascular manifestations, hearing loss together with
data from the other investigations, the following diagnoses were
established: Osteogenesis imperfecta type |. Bilateral hip
osteoarthritis grade 3/4, with painful and functional
decompensation. Algofunctional sequelae of the left leg after
surgery for calcaneal bone cyst. Lower-extremity venous
disease C3 (Clinical-Etiology-Anatomy-Pathophysiology -
CEAP classification). Stage two hypertension. Operated
degenerative mitral insufficiency. The therapeutic plan follows
the multidisciplinary team assessment of this case. The
treatment aimed at: relieving pain; re-educating lower trunk
stability; recovering mobility; preventing falls; maintaining
blood pressure within normal values; preventing progression of
the venous disease. Therapeutic means: life-style changes with

reduced dietary salt and increased dietary calcium intake or
increased intake of calcium and vitamin D.

Pharmacological measures include some medications
with evidence of efficacy on major fractures, with solid clinical
trials, taking into account side effects. Monitoring treatment is
compulsory and there are precise terms for patient monitoring.

Other medications are needed for the hypotensive
effect, chondroprotection and venotonic therapy. Balneo-
physical therapy used procedures with painkiller effect: laser,
electrotherapy, massage. Lymphatic drainage aimed venous and
lymphatic circulation improvement. Hydrokinetotherapy at 36°
C for 20 minutes, water heat relieving pain and leading to
muscle relaxation. Strict blood pressure monitoring was
recommended for this procedure. Kinetic therapy aimed at
improving mobility and stability of all joints. Fall prevention
learning is particularly important for patients’ training and
preventing fractures.

Kinetic therapy aimed at improving: legs posture and
thus, venous-lymphatic circulation; spinal posture for the re-
education of kyphoscoliosis; lower trunk posture to reduce
lower body deformations; mobilization of all joints with
emphasis on the spine and lower train; toning abdominal
muscles, quadriceps, gluteus medius, triceps surae muscles.

Another important objective of kinetic therapy was
preventing falls. Stability of the body increases with increasing
muscle strength. This is achieved primarily by means of walking
and coordination exercises. All these exercises can be learned
and repeated daily. These exercises are: climbing stairs,
avoiding obstacles, ball games, performing dance steps.

In conclusion, the use of all types of exercises together
will give the best results. The long term goal of pharmacological
treatment and medical rehabilitation is functional independence.
This can be achieved by: protective postures, protected
movements, hydrothermotherapy. Physical, kinetic and
occupational therapy can help patients to maximize the
activities, thus overcoming functional limitations.

The peculiarity of the case is represented by the
increased number of fractures during adulthood, usually the
number of fractures decreases in adulthood. This could be also a
consequence of the early menopause, which installed at 36 years
of age.

DISCUSSIONS

Osteogenesis imperfecta comprises a group of genetic
disorders that are characterized by a heterogeneous spectrum of
clinical features, such as fractures that occur spontaneously or
with minimal trauma, limb deformities, joint laxity, skeletal
abnormalities, blue sclera, deafness, dentinogenesis imperfecta,
growth retardation. The disorder is not only clinically but also
genetically heterogeneous. The genetic complexity of its
molecular bases, new mutations that have been described and
the variation of the clinical manifestations led to discussions
regarding the classification of the disease. One approach is that
Sillence classification is usually the prototype for classifying
osteogenesis imperfecta according to the severity, from the
clinical point of view, and the mutations of the genes are listed
separately.(11,18,19)

The clinical diagnosis is now confirmed by molecular
testing. Laboratory diagnostic can establish the existence of
decreased or abnormal production of collagen and the existence
of mutations in COL1A1 and COL1A2 genes, which are
responsible for the vast majority of affected cases, or in other
genes, which account for less than 10% of all cases.(20)

Osteogenesis imperfecta type | is the most common
form and it is the mildest type. Patients have variable degrees of
bone fragility, moderate deformation of bones, blue sclera, and
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early hearing loss.(19) Many earlier studies have focused on
diagnosis and treatment of osteogenesis imperfecta in children
(21-23), but more recent ones publish data regarding molecular,
clinical and therapeutic aspects also in adults.(24-26) An
accurate diagnosis is both essential for the management of the
case and for genetic counselling. Genetic counselling is offered
to the affected individual or family members.

Management of affected individuals is
multidisciplinary. It requires evaluation of the musculoskeletal
system, cardio-vascular and respiratory systems, hearing and
ophthalmologic evaluation. Therapy aims at decreasing the
number of fractures, preventing falls, preventing deformities,
minimizing pain and functional disability. Therapy means are
represented by life-style changes, medication, surgical
correction of deformities, medical rehabilitation. Medication
introduced early during infancy or childhood together with
physical and occupational therapy, has reduced fracture
frequency by up to 50%.(27) A population-based study aiming
to assess the ability to perform activities of daily living (ADL)
in osteogenesis imperfecta patients revealed that most of them
were able to live an independent life, but the severity of the
disease had influenced their abilities.(28)

CONCLUSIONS

1. Osteogenesis imperfecta is underdiagnosed in our country.
Early diagnosis can be facilitated by personal and family
history, clinical examination and imaging.

2. Case management requires a multidisciplinary team
approach, focusing on preventing fractures, minimizing
deformities, obtaining optimal bone mass and muscle
strength in order to improve quality of life.
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