Inverse Relationship of Interface Between
Osteoporosis and Osteoarthritis

JAN DEQUEKER

ABSTRACT. The inverse relationship between osteoporosis and osteoarthritis (QA) was first noticed 20 years
ago. The subject, however, remains controversial, Recent observations on boene mineral density
(BMD) in large epidemiological population surveys confirmed that cases with generalized QA had
significantly increased bone mass at the axial and peripheral skeleton compared to age and sex
matched controls corrected for body weight. Because OA cases have significantly increased bone
width, BMD at the forearm is not significantly increased in some studies. The association of mod-
erate to severe OA with increased appendicular and axial BMD is comparable to that of other deter-
minants of bone mass, including 10 years of age and 10 kg of body weight, and thus may confer
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protection against fracture, especially of hip fracture. (7 Rheumarol 1997:24:795-8)
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Although osteoporosis and osteoarthritis (OA) are both
common conditions with high prevalence in the older age
group, they are not purely due to simple aging and affect
anthropometrically distinct populations. Typical patients
with OA tend to be mesomorph, whereas the patients with
type I and type II osteoporosis tend to be ectomorph!.

The most impressive clinical observations are the gener-
al absence of OA in the head of the femur in cases with
femoral neck fracture and the rarity of atraumatic hip or
spine fractures in generalized OA cases?-,

In Figure 1, radiographs of a case with hip fracture show
the joint space is well preserved and a case with arthritis of
the hip in which the bone is well preserved while the carti-
lage is gone.

This inverse relationship between osteoporosis and OA
has been contested”. It is true that in clinical practice a com-
bination of osteoporosis and OA is coincidentally encoun-
tered, in particular in the very elderly. In our experience, if
subjects with OA develop osteoporotic fracture, they do so
at 2 later age, suggesting that OA or a related factor (obesi-
ty) might have a protective effect on the progression of
osteoporosis®. Osteoporosis as well as OA can be secondary
to other causes, such as corticosteroid treatment, trauma,
dysplasia, sports injuries, etc. The inverse relationship
between osteoporosis and OA is therefore seen in cases of
primary osteoporosis and generalized OA.

The interface between osteoporosis and QA from a diag-
nostic and outcome point of view is of particular importance
in the evaluation of vertebral deformity. In both conditions,
OA and osteoporosis, thoracic kyphosis is a prominent fea-
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ture. The tendency to include so called asymptomatic verte-
bral osteoporosis (wedging), measured by vertebral radio-
graphic morphometry in prevalence studies of osteoporosis,
may lead to overdiagnosis if the cases of thoracic OA are
included. In OA of the spine, wedging is not a consequence
of fracture but of remodeling of the shape to match the lum-
bar lordosis®.

Figure 2 illustrates typical roentgenograms of an
osteoarthritic and an osteoporotic case.

Because of the advent of precise and accurate measure-
ment of bone mass and density, a number of large epidemi-
ological studies have been published, confirming the obser-
vations made 20 years ago by Foss and Byers'® and our
group'!“13. In a recent literature survey of the inverse rela-
tionship of OA/osteoporosis and bone mineral density
(BMD), we traced 36 publications from 16 countries, cover-
ing 37,774 subjects, 11,137 OA cases and 26,637 controls'.
In 28 studies, a significant increase in bone mass or BMD
was found in the OA cases compared to age and sex matched
controls, and in most studies a correction for anthropomet-
ric characteristics, in particular body weight, did not change
the results,

Table 1 shows the period of publications and the number
of publications with positive or negative findings concemn-
ing the inverse relationship of OA/osteoporosis.

Table 2 summarizes the positive and negative results con-
cerning bone mass in OA compared to matched controls
according to a technique used to evaluate BMD (details, see
Reference 14).

Increased BMD in OA has been found in the Chingford
Study (UK)', the Framingham Study (USA)'S, the
Rotterdam Study (The Netherlands)'’, the Montpellier
Epidemiology Osteoporosis Study (France)'®, the San
Francisco Osteoporosis Study (USA)', and the Dubbo
Osteoporosis Epidemiology Study (Australia)®. Increase in
BMD was found not only in the spine but also at sites where
there is no influence of osteophytes or subchondral sclerosis
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Figure 1. Radiographs of a case with hip fracture in which joint space is well preserved, and a case of arthritis
of the hip in which bone is well preserved but the cartilage is gone.

Figure 2. Typical roentgenograms of a case of osteoarthritis (L) and of
osteoporosis (R).

=

Tuble I. Perind and number of publications with positive or negative find-
ings concerning the inverse relationship of osteoarthritis/fosteoporpsis,

+ - *
1970-1979 5 3
19801989 2, 2 1
1990~ 20 3 l
Total 37 27 8 2

Table 2. Summary of the positive und negative results concerning bone
mass in osteoarthritis compared 1o matched controls according to technique
to evaluate bone mineral density. ;

Technique Increased  No Difference  Decreased
Radiogrammetry MC 5 3
SPA
Radius trabecular 5
Radius cortical 5 5
Femur shaft |
Calcaneus |
pQCT 4
Radius trabecular 1
Radius cortical |
Singh index 2
NAA ]
Diac crest histomorphometry 3 1
QCTLI 2
DXA or DPA \
Spine 14
Femur 12
Total body 3
Total 53 13 1 1

MC: metacarpal; NAA: neutron activation analysis; SPA: single photo? |
absorptiometry; DPA: dual photon sbsorptiometry, DXA: dual encEl
X-ray absorptiometry; QCT: quantitative computed tomography; pQGP i
peripheral quantitative computed tomography.
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(¢.g., the femoral neck). In the Baltimore Study (USA) of
the aged, no consistent relationship was found at the fore-
arm, and metacarpal BMD in cases with knee OA?'. This
can be explained by the fact that bone width plays a more
important role in the upper extremities than at other sites.
OA cases have a greater bone width and therefore a lower
BMD. When the bone mass is expressed as absolute bone
mass, then male OA cases have also more bone than those
without QA2

Figure 3 illustrates BMD at the spine and femoral neck in
the Chingford Study (UK)'3 according to site of OA. The
increase in BMD is higher in the spine, as expected, because
of osteophytes, but significant increases are also observed at
the femoral neck.

The association of moderate to severe QA with increased
appendicular and axial BMD is comparable (o that of other
important determinants of bone mass, including 10 years of
age and 10 kg of body weight, and thus may confer protec-
tiont against fracture, especially hip fracture!®.

Generalized OA could be a good negative indicator for
selecting patients at risk for osteoporosis. The generalized
increase in apparent and real BMD in QA indicates that this
disease might initially be a subchondral bone disease rather
than a cartilage disorder™,

In studies of greater depth, we found bone mass in OA
cases increased; we also found that qualitative bone changes
occur in QA with increased pure BMD and increased con-
tents of such anabolic growth factors as insulin growth fac-
tor (IGF-I}, IGF-I, transforming growth factor beta, and
ostcocalcin, indicating better repair mechanisms™,

Furthermore, the above observations may also provide
information about pathophysiological mechanisms underly-
ing diseases such as OA and osteoporosis. In particular for
OA, subchondral bone alterations may change because of
increased stiffness, shock absorption, with negative conse-
quences for the cartilage.

10— 57 =

M spine
g HFM
L

a 5|8

o

(-]

1.3

oip cMC Knee GOA

Spine

-_“'isurc 3. Bone mineral density al the spine and femora| neck (FM) accord-
= to the site of OA (Chingford Study'). Subjects are women aged 40-65
Years, adjusted for age and BMI.

e

Thus, the inverse relationship between OA and osteo-
porosis might influence outcome measurements in OA and
osteoporosis and should be studied further. Will drugs that
increase BMD induce OA, or inversely, can drugs that affect
bone improve the outcome of OA?

The OA and osteoporosis studies mentioned here are
based on Caucasian populations. There is a need to study
BMD and fracture occurrence in OA in Asian and African
populations,

REFERENCES

I. Dequeker J, Goris P, Uytterhoeven R: Osteoporosis and
osteoarthritis (osteoarthrosis): Anthropometric distinctions. JAMA
1983;249:1448-51.

2. Pogrund H, Rutemberg M, Makin M, Robin G, Meaczel L,
Steinberg R: Osteoarthritis of the hip joint and osteoporosis: A
radiological study in a random population sample in Jerusalem. Clin
Orthop 1982;164;130-5.

3. Astrbm J, Beertema J: Reduced risk of hip fracture in the mothers of
patients with osteoarthritis of the hips. J Bone Joins Surp
1992;748:270-1.

4. Healy JH, Vigorita VI, Lane JM: The coexistence and characteristics
of osteoarthritis and osteoporasis. ./ Bone Joint Surg
1985,67A:586-92.

5. Cumming RG, Klineberg RJ: Epidemiological study of the
telationship between arthritis of the hip and hip fractures. Ann
Rheum Dis 1993;52:707-10.

6. Dequeker J, Johnell O, and the MEDOS study group: Osteoarthritis
protects against femoral neck fracture: The MEDOS study
experience. Bone 1993;14:551-6.

7. Lane NE. Nevitt MC: Osteoarthritis and bone mass. J Rheumaiof
1994,21:1393-6,

8. Verstracten A, Van Ermen H, Haghebaert G, Nijs J, Geusens P,
Dequeker J: Osteoarthritis retards the development of osleoporosis.
Observation of the coexistence of osteoarthrosis and osteoporosts,
Clin Orthop 1991:264:169-77,

9. Abdel-Hamid Osman A, Bassiouni H, Koutri R, Nijs I, Guesens P,
Dequeker J: Aging of the thoracic spine: Distinction between
wedging in osteoarthritis and fracture in 0sleoporosis — g cross-
sectional and longitudinal study. Bone 1994;5:437-42,

10. Foss MVL, Byers PD: Bone density, osteoarthrosis of the hip and
fracture of the upper end of the femur. Ann Rheun Dis
1972;31:259-64,

11. Roh YS, Dequeker J, Mulier JC: Cortical bone remodelling and
bone mass in primary ostecarthritis of the hip. Invest Radiol
1973:8:251-4,

12. Roh YS, Dequeker J, Mulier JC: Bone mass in osteoarthrosis,
measured in vive by photon absorption. J Bone Joint Surg
1974,56A:587-91.

13. Dequeker I, Burssens A, Creytens G, Bouillon R: Ageing of bone:
Its relation to osteoporosis and osteoarthrosis in postmenopausal
women. Front Horm Res 1975;3:116-30.

14. Dequeker J, Boonen S, Acrssens J, Westhovens R: Inverse
relationship osteoarthritis — osteoporosis; What is the evidence?
What are the consequences? Br J Rheumatol 1996;35:813-20,

15, Han DI, Mootoosamy I, Doyle DV, Spector TD: The relationship
between ostcoarthritis and osteoporosis in the general population:
The Chingford Study. Ann Rheum Dis 1994;53;158-62.

16. Hannan MT, Anderson JJ, Zhang Y, Levy D, Felson DT: Bone
mineral density and knee osteoarthritis in elderly men and women.
The Framingham Swdy. Arthritis Rheum 1993;12:1671-80.

17. Burger H, Van Daele PLA, Odding E, er ai: Association of
radiographically evident osteoarthritis with higher bone minerat

Dequetop: Osteaporosis and OA

797

ey




20,

21.

density and increased bone loss with age. The Rotterdam Study.
Arthritis Rheum 1996;39.81-6.

. Marcelli C, Favier F, Kotzki PO, Ferrazzi V, Picot M-C, Simon L:

The relationship between osteoarthritis of the hands, bone mineral
density, and osteoporotic fractures in elderly women. Osteoporosis
Int 1995;5:382-8.

. Nevitt MC, Lane NE, Scott JC, er al: Radiographic ostecarthritis of

the hip and bone mineral density. Arthritis Rheumn 1995;38:907-16.
Jones G, Nguyen T, Sambrook PN, Lord SR, Kelly PJ, Eisman JA:
Osteoarthritis, bone density, postural stability, and osteoporotic
fractures: A population based study. J Rheumnatol 1995;22:921-5.
Hochberg MC, Lethbridge-Cejku M, Scott WW, Plato CC, Tobin
JD: Appendicular bone mass and osteoarthritis of the hands in
women: Data from the Baltimore Longitudinal Study of Aging.

J Rheumatol 1994;21:1532-6.

22

23.

24,

Hochberg MC, Lethbridge-Cejku M, Scott WW Jr, Reichle R, Platg
CC, Tobin JD: Upper extremity bone mass and osteoarthritis of the
knees: Data from the Baltimore Longitudinal Study of Aging.

J Bone Miner Res 1995;10:432-8.

Dequeker ], Mokassa L, Aerssens J: Bone density and OA.

J Rheumatol 1995;(suppl)22:98-100.

Dequeker J, Mohan S, Finkelman RD, Aerssens J, Baylink DJ:
Generalized osteoarthritis associated with increased insulin-like
growth factor types L and II and transforming growth factor B in
cortical bone from the iliac crest. Arthritis Rheum 1993;36:1702-8,

B

798

The Journal of Rheumatology 1997; M

Rec:
| Mes
Kne
Con

NICHOL
PETER T

ABST

Outcome
valid, reliat
adequately
recognition
groups have
sures'3, In
tration, Ew

Health Org:
for Rheumat
Excellence i
part specify
ment techniji

From London H
Bristol Royal In,
Maastrichy, The
Awstralia; Stanfi
wa, Canada
Univer:ity Schor
College de Mede
X, Beitomy, MD,
lfirnary; M. Bo
en! s Hospite
University of f)m
Brandr, Indiar,
Hapital Cochin: |
Paris,
Addres, reprint re

on Health Sc
da

ﬁ._____

L etal: OQu




