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The term ‘osteoporosis’ first appeared in 1833 as a
description of a pathological state of the bone. French
pathologist, Jean Martin Lobstein'? coined this term using
a combination of two Greek words, ostoun (bone) and poros
(hole) to describe the condition as one having holes in the
bone associated with fragility. While this term was successful
and descriptive of the osseous atrophy and mechanical
insufficiency the word ‘osteoporosis’ was incorporated in
the medical vocabulary only in the twentieth century by the
famous American Endocrinologist Fuller Albright (1941).
This was mainly as a result of accelerated postmenopausal
bone loss, increased incidence of vertebral fractures and
other fractures of the appendicular skeleton?. It is, therefore,
clear that since then the fate of osteoporosis was parallel
with the clinical increasing interest about menopause and
the important role of estrogen insufficiency®.

The history of the definition of osteoporosis

From time to time, the term “osteoporosis” has been
widely used by researchers and clinicians in the most
significant laboratory and clinical findings. These were used
in order to differentiate osteoporotic patients from normal
cases or from those with similar diseases, additionally, for
monitoring the consequences of the disease and especially
unjustified fractures.

In 1941, Fuller Albright defined osteoporosis as: “too
little formation of calcified bone”®, a definition which only
encompasses the quantitative aspect of the disease and not
the qualitative. In 1988, the American National Institute
of Health (NIH) published its first definition, in which
osteoporosis is referred to as “a condition in which the bone
mass diminishes, increasing susceptibility of bones to suffer
fractures™®. Osteoporosis is a disorder characterized by low
bone density, microarchitectural deterioration of bone tissue
and a consequent increase in fracture risk’. Since “low bone
density” was not clearly defined previously, in 1994 the
World Health Organization (WHO) defined osteoporosis as a
bone density measured with DXA, 2.5 standard deviations
(SD) below the mean for healthy women aged 20-29 years,
also referred to as a T-score of -2.5 SD. The definition
of osteoporosis as defined by the WHO in 1994 remains
unchanged. the NIH in the year 2001, updating the earlier
definition of 1988, which it considered “a disease of the whole
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skeleton characterized by a low bone mass and an alteration
in the bone microarchitecture which causes fragile bone, the
consequence of which is an increased risk of fractures”®.
From the above it is obvious that the osteoporosis
definition tries to describe the clinical and laboratory findings
of the disease while at the same time aims to differentiate
osteoporosis from other relative diseases and to define
the threshold values of bone loss beyond which clinical
manifestations are present. Research on the etiology of bone
frailty continues at a rapid pace constantly indicating new
laboratory or clinical parameters which redefine osteoporosis.

Definition of osteoporosis on the basis of
bone density

The use of bone densitometry on patients with
possible osteoporosis gives the opportunity to modify the
osteoporosis definition from a more qualitative indication of
bone tissue to one with specific quantitative parameters. The
osteoporosis definition by the World Health Organization
stipulates osteoporosis as an excess of a statistical deviation
of the surface bone density value, measured through X-ray
absorptiometry and through the evaluation of the population
on values below -2.5 SD from the mean value (Figure 1).

Patients with bone density below -2.5 SD were
considered to have an increased possibility of osteoporotic
fractures not only to axial skeleton but also to extremities.
The classification of osteoporotic and normal cases creates
an extensive undefined category of patients with bone
density above -2.5 SD but below -1 SD. These patients
with a BMD T-score between -1 and -2.5 SD are described
as osteopenic; also considered as having an increased
risk for an osteoporotic fracture occurrence. There was a
controversy concerning the way of evaluation of bone loss;
whether this should be compared to people with normal bone
density of the same age and gender or alternatively compare
the difference between the existent bone density and the
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Figure 1. This diagram represents the normal distribution of bone
density.

peak bone density of the specific gender. The osteoporosis
definition based on T-score cut-off point of -2.5 SD prevailed
not only for diagnosis but also as an indication for anti-
osteoporotic treatment.

Definitively determining of the -2.5 SD as a threshold
was subject to debate arising from epidemiological studies in
which it is shown that the majority of osteoporotic fractures
happen to individuals with BMD T-scores in the osteopenic
range. Although fracture risk increases with a decrease
in BMD, the vast majority of osteoporotic fractures occur
in osteopenic patients®. This is due to the fact that even
though the risk of fracture is lower in osteopenia than in
osteoporosis, the number of subjects at risk is much higher
in the osteopenic range due to the Gaussian distribution
of BMD values in the population. However despite the
controversy, bone density remains one of the most valid
and reliable measure of fracture risk assessment and
determining pharmacological treatment for patients with
prevalent osteoporotic fractures.

Proposal for a more simplified definition of
osteoporosis

Main aims of the diagnostic and therapeutic approach of
osteoporosis should be to provide: 1) facilitation of clinicians
to identify specific causes that lead to increased fracture risk
and 2) guidance for individualized osteoporosis treatment
relevant to each patient.

A more simplified osteoporosis definition which complies
with the above logic is the following: Osteoporosis is an
increased risk of an occurrence of unjustified fractures
accompanied by internal bone problems and external factors.

Internal problems explained

Internal problems are considered disorders of bone
texture. The latter is defined as alterations of the external
and internal geometry of the bone, impaired phases of bone
remodeling, as well as the inability of bone tissue to repair

micro-damages or the fact that is partially repairs them.
This inability stems from continuous cumulative mechanical
loading or the problems caused by accelerated bone loss.
Similar factors that could possibly be considered internal
bone structure problems are numerous, therefore they will
not discussed further. One can reasonably infer that most
of the internal bone problems on osteoporotic patients are
not easy to detect using the currently available diagnostic
methods, such as bone densitometry or biochemical
markers, available to clinicians at present. Most cases of
osteoporotic patients’ frailty syndrome-which is possibly
caused by internal bone problems- have to be treated with
antiresorptive or osteoanabolic agents; known to effectively
reduce the risk of osteoporotic fractures based on long-term
prospective studies'® '8,

The weakness of implementating a more personalized
pharmaceutical treatment on osteoporotic patients
with internal bone problems is obvious. Although, the
antiosteoporotic drugs should have different efficacy
depending on the different types of internal bone problems,
this is hindered by the lack of suitable diagnostic methods thus
failing to distinguishing the exact nature of these problems.

External causes of unjustified fractures
explained

External causes, which lead to osteoporotic fractures,
are mainly considered falls which are responsible for the
osteoporotic fractures on the peripheral skeleton.

There are a number of causes leading to instability
and falls which in turn lead to movement instability and
balance disorders. The above mentioned causes are
related to the appearance of specific comorbidities such as
disorders of heart rhythm, neurological issues, disorders
of vision, deafness, psychological-mental conditions and
musculoskeletal disorders (osteomalacic myopathy,
sarcopenia, osteoarthritis etc).

Variability of fracture risk

The possibility of an osteoporotic fracture to occur is
significantly increased if the reason that caused it exceeds
a fracture threshold. This limit is well established in the
osteoporosis definition based on bone densitometry and
it refers to T-score <-2.5 SD. As previously reported, this
threshold is not applicable since the majority of fractures
occur in the osteopenic range. Presently clinicians do not
have at their disposal an undisputed osteoporosis threshold
concerning laboratory tests, something that is hopefully to
be expected imminently. Since, the importance of fracture
risk is commonly accepted; all implemented therapeutic
methods should retain individuals patients’ fracture risk
below that threshold.

The fracture risk might flactuate even on the same
patient due to the continuous interactions of the internal
and external reasons which have been reported. This aspect
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should find implementation on therapeutic decisions for
osteoporotic patients. For example a woman 70 years old
with an osteoporotic vertebral fracture, which occurred
25 years ago, without any fracture occurring since then
is speculated to have lower fracture risk than a woman
of the same age, same laboratory findings and having an
osteoporotic fracture at exactly the same vertebra but
having occurred more recently. The alteration of fracture risk
should be accompanied by reconsideration of therapeutic
targets. It is essential to perform long-term prospective
studies to investigate the importance of variability of
fracture threshold.

In conclusion, the treating physician should choose the
most suitable treatment for the patient based on medical
history, fracture risk, previous treatment for osteoporosis,
as well as future follow-up treatments'®.
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