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PREFACE

Osteoporosis has been termed a “ disease of civilization” , although “ industrialization "
might be more apt. The disease is apparently less common in predominantly agrarian and la-
bor-intensive societies. The reasons are varied and include factors as divergent as shorter life-
span, the osteotrophic effect of physical work,and simple medical under-reporting of osteo-
porotic fractures. Osteoporosis has also been termed a Gompertzian disorder, meaning that
risk and prevalence rise geometrically with age. The reasons are that the factors leading to
bony fragility are,for the most part,cumulative in their effect. As a resuit,social or economic
changes that lead to increases in life expectancy will increase Gompertzian diseases as well.
For this reason alone,if not for others, osteoporosis will become an increasing problem in the
nations of East and Southeast Asia. It has been estimated,in fact, that by 2050 ,there will be
6.3 million hip fractures annually,worldwide,with over half of those in Asia.

Because osteoporotic fractures are disabling and resource-consuming,they create heavy de-
mands on the health care systems of nations with high proportions of elderly. For example,in a
country such as Finland,roughly 40% of hospital bed days are accounted for by osteoporotic frac-
tures. Thus,prevention of osteoporotic fractures becomes of paramount importance.

One of the more common medical myths is that,in order to prevent and treat a disorder,
one first must understand its cause. But the history of medical advances reveals that this is
rarely the case. Instead,empirical approaches that are partially effective develop first,leading
to better diagnostic distinctions, better understanding of pathogenesis, and ultimately, to
more precise, efficacious therapies. It is a circular, iterative process. That has certainly been
the case for osteoporosis.

First recognized as a distinct disease around the turn of the 20th century, osteoporosis
was characterized, as its very name indicated, by a decreased amount of bony tissue in skele-
tal structures. This led to development of sophisticated technology for measurement of bone
mass ; but widespread application of this technology soon revealed that knowing the mass or
density of bone was not enough. In 1990, at the Consensus Conference in Copenhagen,oste-
oporosis was redefined for the first time in 90 years as a disease,not of low bone mass,but
of increased skeletal fragility. Low bone mass was retained in the definition, but relegated to
the status of a risk factor,i. e. ,one of several causes of fragility. This redefinition reflected a
growing understanding of the importance of factors as varied as fall patterns and bone quality
in influencing whether a person might suffer an osteoporotic fracture. Nevertheless, the bone
mass paradigm for osteoporosis had enormous momentum , reinforced by the ability to meas-



11 PREFACE

ure mass in the clinic with an accuracy and precision better than found in the corresponding
measures available to most other fields of medicine.

The reduced bone mass originally considered integral to the condition was judged to be
the result of excessive,unbalanced bone resorption—a model that led naturally to the devel-
opment and utilization of ‘antiresorptive drugs, most notably the bisphosphonates. As an in-
stance of the iterative character of evolving medical understanding, it soon became apparent
that these agents were more efficacious than they should have been, had their action been
primarily to alter bone loss. Moreover, as we looked more closely at their effect, we found
that the bisphosphonates reduced fracture risk within a few months of starting treatment, be-
fore any appreciable mass difference could accumulate. This led to a realization that these
agents were acting primarily by reducing bone remodeling activity and that remodeling was,
itself ,a fragility factor. Up till then,remodeling had been largely ignored, partly because it was
difficult to measure in the clinic with any precision,and partly because remodeling had been
considered to be a process that strengthened bone by repairing micro-damage, not a source
of weakness.

The difficulty in measuring remodeling with precision is still to some extent with us, al-
though the technology of bone remodeling biomarkers is improving steadily and, given time,
could rival the accuracy and precision of bone mass measurement. The importance of quantif-
ying remodeling is underscored by recent advances in skeletal histomorphometry,which have
revealed that mean bony remodeling rates double across menopause in women ,and triple by
the time a woman reaches her mid 60s. These increases in remodeling are not related to
need for mechanical repair,and their net mechanical effect is a weakening of the skeleton.

Thus osteoporotic fractures are now understood to be occurring in a context of exagger-
ated remodeling that confers no mechanical benefit. Antiresorptives are precisely the right
form of therapy to reverse this abnormal situation. In fact,it has been suggested that osteo-
porosis be redefined once again, now as a disease of increased bony fragility due to in-
creased remodeling. Low bone mass thus does not become the cause of the fracture, nor
that of the fragility,but a determinant of which individuals with high remodeling will be most
prone to fracture.

But even so,the bone mass technological juggernaut continues its unstoppable downhill
roll. Four years after the 1990 redefinition,a WHO panel defined treatment cut-off values for os-
teoporosis exclusively in terms of bone mass measurement. Specifically, the diagnosis*“ osteo-
porosis” was applied to individuals with a bone density value (BMD) more than 2.5 standard
deviations below the young adult mean. This reflected not so much a turning of the field’s
back on the 1990 definition as the need to establish international guidelines for diagnosis and
treatment in the absence of a well-developed technology for the addition of other undoubted
risk factors into the assessment of individual patient risk. Advances in remodeling measure-
ment will almost surely lead to changes in the WHO diagnostic criteria. Already it is recognized
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that the combination of high remodeling and low bone mass are much more strongly predictive
of fracture than is low BMD alone.

But even as the field expands into a better understanding of the pathogenetic role of ex-
aggerated remodeling,the final answer will still elude us. Not every woman experiences an
increase in bony remodeling after menopause. Why do some and not others? We do not
know. One of the factors hypothesized to underlie the mid-life rise in bone remodeling is a
combination of low calcium intake and low vitamin D status. Since both lead to increased par-
athyroid gland activity, this explanation has considerable face validity. Parathyroid hormone is
known to be the principal systemic determinant of the amount of bone remodeling activity.
But as we have gained more experience with these problems,it has turned out that not eve-
ryone with inadequate vitamin D status develops a parathyroid response. Why do some and
not others? We do not know.

As we make finer and finer distinctions, other such questions continue to arise. Hence,
as we have gained more experience with this disorder and developed better treatments, it
has become clear that osteoporosis is a more complex disorder than we could have imag-
ined.

Robert P. Heaney ,M. D.
Creighton University
Omaha,Nebraska, USA
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R & AR B IR R IR A AR

1.6.2 HEZEMEFRRE

ERFREFTSERARRE NI KK, Colles F 4 ( Colles’ fracture) RFH PR R , W
BIEHTEREKRNGR. FEBRBBRABRNAKARE., ARk 1/3 WESEIRALE
ERAAEAE, FELIPERT

HRISISENIFEERERRKEHARN AR, EREHNSFAEENRBIHE.
Ettinger £ BB 5 ZM AL E A, BSHBN LM B 0HBOH HRMGHHRE T, ¥
BT E B R Pt SR AR R S EE D



S X X #k 7

1.6.3 BREMREMNELR

16 [) [ 58 Hp T 1 1 BF 95 0 2 BH B BB AR I TR T IR TR AR & o R ER - AT R B AR (BB —
MEERE. EARESEE D SHESETE LR AEREE K, fEXEH,1995 FEHEH 5
P00 BLEETA YT SRR 138 {26 A A Y . TERE 1998 BT A AT BT E 9.42 12
gk RO R B AR AE BT IR KT 60 % A K A B AT A AE B 7. 79 {Z T (5L
HREBEG T AAERKA 4.4 THRIT) ™ . REA 0 B2 (95% ) FFER A8k B K
5 B B R AR A LR B L 1996 4E L FEA 6 T T N BT HE , 4 4R IE B A R AT
BRI AL T RN EEBE UL 1% 802 17 T 370 (Lau, AR K EK) o

TE X, 1995 4545 — AN 30 5 H7 0 A B 52 BE 3 BLIE 2% 70 ik 3,875 200t X 44 o B A
AR 28% o Ao B AR R TS R A FE T B R A AE B AE TR, Oy R AR B AL E B R AR
T 7 A G ) 435 B P R R AR T Lt — 2608 P, A R 2 0 O b UL R A o AR T,
16 SR BRI AR PER N — £

BMD {1 45t it JXUBS: K T LA oF 00300 J0 i P P B 47 o e B B 0 RO AS T R A
P, A HEE T RETE T, AT LR R, AR Z RN AL, Bt
R T 10 LR AR BE & AR R AR BN Bt — A h i R K BB HE B T el R R
TCAE AR B, {HL 55 5 R 0 A A8 A DGR o 7E KA TR K P RSB T S Bl S 0 BERA T B AR R R
R AT 9 B AT .
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