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L] Introduction and Aim of the Work

Introduction

Definition

The World Health Organization (WHO) established a
classification of bone mineral density (BMD) according to the
standard deviation (SD) difference between a patient's BMD
and that of a young-adult reference population. This value is
now commonly expressed as a "T-score." A T-score that is
equal to or less than -2.5 is consistent with a diagnosis of
osteoporosis; a T-score between -1.0 and -2.5 is classified as
low bone mass (osteopenia); and a T-score of -1.0 or higher is
normal. (Kor et al., 2008).

Osteoporosis now is defined as an impairment in bone
strength due to an abnormal quantity or quality of bone, or both.
Quantity is measured from BMD. Quality is affected by many
factors, including the degree of mineralization, the connectivity
of the bony trabeculae, the quality of the collagen fibres, and
the health of the bone cells. (Rowe et al., 2009).

This definition was concluded in 2001 by National
Institutes of Health (NIH). It takes into consideration that there
are other factors that influence bone quality such as the
microarchitecture, remodeling rate (bone turnover), damage
accumulation, and mineralization. The problem with this
definition is that strength cannot be measured in vivo, thus
requiring surrogates that somehow quantify parameters that
determine bone quality and therefore strength. (Felix, 2007).

Health impact

The most significant complication of osteoporosis is a
fracture, and while fractures may occur at many sites, they most
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L] Introduction and Aim of the Work

commonly occur in the hip, spine, and wrist. Associated clinical
complications include pain, disability, deformity, postural
changes associated with vertebral compression fractures, and
deconditioning secondary to physical inactivity. In the United
States alone, osteoporosis is responsible for over 1.5 million
fractures annually, including 300,000 hip fractures and 250,000
wrist fractures. (Sybold et al., 2008).

Osteoporosis remains a major public health problem
through its association with fragility fractures. Despite the
availability of preventative therapeutic agents, the incidence
and its associated costs continue to rise globally. Understanding
osteoporosis epidemiology is essential to developing strategies
to reduce the burden of osteoporotic fracture in the population.
(Cole et al., 2008).

Survival depends greatly on the fracture types, age,
gender, and race. Deaths are predominately due to co-
morbidities, but may also be attributed to the fracture event
itself, either directly or indirectly. The goal of osteoporosis care
is prevention of fractures and ultimately reduction in morbidity
and mortality. Large observational cohort studies over
considerable time are needed to determine whether improving
osteoporosis quality of care will improve mortality rates.(Teng
et al., 2008).

Vertebral fractures account for the majority of
osteoporotic fractures at 700,000, while fractures at other sites
total more than 300,000. Simple activities such as bending over
to pick up a piece of paper or sneezing can cause a fracture in a
patient with osteoporosis. Fractures associated with
osteoporosis have a high predilection in females and are
compounded by the patient’s age. While vertebral fracture is the
most common type of osteoporotic fracture, hip fractures have a
particularly high morbidity and mortality rate. They are more
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common in females than the combined risk of breast, uterine,
and cervical cancer. (Sybold et al., 2008).

Application of the WHO fracture prediction algorithm in
conjunction with an updated US economic analysis indicates
that osteoporosis treatment is cost effective in patients with
fragility fractures or osteoporosis, in older individuals at
average risk, and in younger persons with additional clinical
risk factors for fracture, supporting existing practice
recommendations. (Dawsqn- Hughe et al., 2008).

Fracturing a hip is a major concern in many older people,
in that it makes it difficult for the individual to perform
necessary activities of day living (ADLs) and limits
independence, and secondary complications may even lead to
death. Hip fractures may occur at any age but are more common
in the aging population. Aging results in loss of bone density,
increasing the risk of fracture related to osteoporosis.
Hospitalizations associated with hip fractures tend to occur in
patients over 65 years of age. Surgical repair of hip fractures is
almost always recommended, and is usually very effective;
however, recovery requires patience and time. The future health
of the patient often directly correlates with the postoperative
outcome and mobility. (Sybold et al., 2008).

It is estimated that one-fifth of the number of women
suffering a hip fracture are likely to die within one year as a
result of secondary postoperative complications (such as
pulmonary embolism). While the incidence of hip fractures is
more common in women, the one-year mortality rate is about
twice as high in men. Two-thirds of patients suffering a hip
fracture cannot return to their previous level of function. Basic
activities of daily living (ADLs) become a challenge, forcing
more than 50% of patients suffering a hip fracture to need long-
term nursing care. This dependent care is usually provided to
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patients in the form of home health care, or in a nursing facility
with a skilled nursing or assisted-living level of care. (Sybold
et al., 2008).

The number of hip fractures will increase enormously in
the decades to come as will the cost of treatment of these
patients do. In the USA the annual cost has estimated to be
nearly $10 billion. Hip fractures, therefore, represent an
enormous socio-economic and medical problem and challenge
orthopaedic surgeons and anaesthetists to find the cheapest and
most effective way to treat them. At the same time the search
for preventive measures should be continued. Bisphosphonates
and hip protectors seem to be able to decrease the risk of
suffering a hip fracture with 50%. (Raavmakers, 2006).

Vertebral compression fractures are a significant source
of morbidity and mortality for patients with osteoporosis. Such
fractures are not a problem confined to just the elderly. It is
estimated that over 700,000 fractures occur annually in the
Unites States alone. Vertebral compression fractures occur in
25% of women over 50 years of age and 40% of those aged 80—
85 years. Approximately 60% of these fractures are clinically
silent. The majority of clinically apparent vertebral compression
fractures are secondary to relatively minor trauma applied to an
already compromised spinal structure. Often, patients may not
recall any specific inciting event at all but merely present to the
practitioner with a sudden increase in back pain. Other times,
patients can identify a specific date and time when their back
pain became severe. (Sybold et al., 2008).

Vertebral compression fractures in elderly osteoporotic
patients are primarily the result of low-energy flexion injuries,
and are therefore typically stable injuries. This does not mean,
however, that they are not a cause of significant pain and
morbidity. This designation merely implies that catastrophic
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