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Etiology
The causes of osteoarthritis are
clearly multiple, and this disease
likely represents a final common
pathway resulting from an accu-
mulation of small and large insults.
Osteoarthritis can be inherited, and
runs through maternal bloodlines
in its generalized form. General-
ized osteoarthritis, which affects
both large and small joints and
typically involves the hands, is also
known as primary nodal osteo-
arthritis (Figure, page 22). Other
risk factors for osteoarthritis include
obesity, joint injury, mechanical
misalignment and congenital anom-
alies such as acetabular dysplasia.

Enigmatic Features
While osteoarthritis is typically eas-
ily diagnosed, some features remain
enigmatic. For example, there is
often little correlation between the
radiographic grade of disease and
the severity or presence of joint
pain. Some patients have very severe
pain with minimal x-ray changes,
while others have moderate or se-
vere radiographic osteoarthritis and
remain completely asymptomatic.

Osteoarthritis is the most common form of arthritis in adults

and affects millions of older Americans.1 It is characterized by

radiographic and functional deterioration of joints. Loss of

articular cartilage is perhaps the best-recognized feature of

osteoarthritis, but involvement of bones, tendons, ligaments

and muscles also commonly occurs.

Osteoarthritis is defined radiographically by a constellation

of features, including loss of joint space, the presence of bony

spurs known as osteophytes, sclerosis of the subchondral

bone and bony cyst formation. Clinically, these radiographic

findings are associated with joint pain and stiffness in many

patients. Osteoarthritis typically involves large weight-bearing

joints (such as the knee and hip), small joints (including the

distal and proximal interphalangeal joints, the base of the

thumb, and the big toe), and the cervical and lumbar spines.

Patients complain of pain that is often worse at the end of the

day and after activity. They frequently describe several minutes

of stiffness or pain upon arising in the morning or after periods

of immobility. The latter symptom is termed gelling. Soft tissue

swelling is rare, and more often bony deformities are noted.

Large joint effusions can occur.
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SSome patients have very severe pain with

minimal x-ray changes, while others have moderate

or severe radiographic osteoarthritis and remain

completely asymptomatic.



Thus, the origin of pain in osteo-
arthritis remains complex.

This dissociation between symp-
toms and apparent structural changes
presents a significant therapeutic
challenge. Will treatments that pre-
vent or ameliorate cartilage loss also
help with pain and stiffness? Second,
while risk factors for developing
osteoarthritis are well-defined, those
that predict progression are less well
understood. The natural history of
osteoarthritis is quite variable. Some
patients rapidly develop severe dis-
ease, while others maintain their
current status for many years. These
issues have major ramifications for
interpreting findings from both epi-
demiologic studies and therapeutic
trials related to osteoarthritis.

Estrogen, Other Sex Hormones and HT
The role of estrogen and other sex
hormones in osteoarthritis has been
a longstanding theme in osteoarthri-
tis research.2-4 A putative role for sex
hormones stems from several obser-
vations. Symptomatic osteoarthritis
is clearly more common in women
than in men, with most studies
showing a ratio of three affected
women for every one to two affected
men.5 Osteoarthritis often begins
around the time of menopause, and
rates of involvement rise faster in
menopausal women than in similarly
aged men.6 Joint pain is a well-
described and common complaint
at the time of menopause7 or hor-
mone therapy (HT) withdrawal.8

Indeed, some studies suggest that
musculoskeletal symptoms are
more commonly associated with
menopause than are hot flashes.9

These observations largely sup-
port the hypothesis that estrogen

protects against osteoarthritis. Ac-
cording to this theory, a decline in
estrogen levels during menopause,
or after discontinuation of HT,
would account for the high rate of
symptomatic disease during this
time. An alternative and consider-
ably less popular hypothesis is that
high estrogen levels—such as those
seen in obesity—may actually con-
tribute to osteoarthritis, which then
simply becomes increasingly clini-
cally apparent with age. Both of these
hypotheses have been investigated in
epidemiologic studies as well as ani-
mal studies and therapeutic trials.
Although a consensus as to the role
of estrogen and other hormones in
osteoarthritis has not yet been
reached, this work merits review.

If estrogen or other sex hormones
contribute to osteoarthritis, then
levels of these hormones should cor-
relate with the presence of disease.
A handful of studies have reported
sex hormone levels in osteoarthritis
patients. Few studies have found any

consistent trends in hormone levels
in postmenopausal women,10 even
when levels of sex-hormone binding
globulins, estradiol, testosterone or
dihydroepiandosterone have been
examined.4 A few small studies cite
an increased rate of hysterectomy
in patients with osteoarthritis,11

while more recent work suggests no
clear relationship.12 Several attempts
have been made to correlate genetic
factors associated with sex hor-
mones to osteoarthritis in women.
For example, polymorphisms at
the estrogen receptor � locus were
associated with the development
of osteoarthritis in a Japanese pop-
ulation with primary generalized
osteoarthritis. However, these re-
sults were not replicated in a study
of Caucasian women.13

If the development of osteo-
arthritis is related to hormonal
changes around menopause, then
HT should delay its onset or lessen
its severity. While no randomized,
controlled trials directly address this
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Figure. Hand radiograph, which typifies changes seen with primary
nodal osteoarthritis. Note the diffuse involvement of the distal and
proximal interphalangeal joints, and the relative sparing of the
metacarpal phalangeal joints and the wrists. Affected joint spaces
are narrowed and osteophyte formation is present.



issue, many of the large HT studies
have examined osteoarthritis as a sec-
ondary outcome. Again, the evidence
is conflicting. Taken as a whole, these
studies suggest that while HT may
modestly slow the structural pro-
gression of osteoarthritis, particu-
larly in the hips and knees, it has no
consistent effect on symptomatic
osteoarthritis.2-4 In one study,14 the
relative risk of osteoarthritis in
women who were ever-users of HT
compared with never-users was 0.73
(95% CI, 0.69-0.78). Carbone et al
showed a reduction in bone mar-
row edema and subchondral bone
attrition in woman taking HT, but
no effect on knee pain.15 Thus, while
HT appears to offer some slight
protection against the development
of osteoarthritis, its effect is not
large and its use is not warranted
for this purpose.

Unfortunately, animal studies un-
dertaken to clarify these important
issues have only further muddied
the waters. Studies in primates and
rats showed that systemic estrogen
therapy may promote cartilage
maintenance and repair while sup-
pressing cartilage turnover.3,16 How-
ever, intra-articular administration
of estrogen increased cartilage dam-
age.4 When chondrocytes in culture
are exposed to estrogen, cartilage
matrix production may be stimu-
lated. The mechanism of this effect
is uncertain, but estradiol may pro-
tect against free radical damage.17

The presence of estrogen receptors
on chondrocytes is well docu-
mented.17,18 Interestingly, estrogen
receptors are present in both male
and female cartilage. Estrogen re-
ceptor levels in one study were
higher in male than in female carti-

lage samples, but other studies have
shown altered affinity for the estro-
gen ligand in males and females, and
there is some evidence that the re-
sponse to estrogen varies in chon-
drocytes from different sexes.18

It is possible that cartilage is not
the target tissue for estrogen in
osteoarthritis. Tendons, ligaments
and muscles also play a role in this
disease. One study examined liga-
ment strength in ovariectomized
rabbits.19 After treatment with estro-
gen, the strength of the anterior
cruciate ligament was significantly
reduced compared with the un-
treated controls. Thus, ligaments
responsible for joint integrity may
be weakened by estrogen and this
may contribute to joint instability,
injury and subsequent osteoarthritis.
Similar hypotheses have centered
on the role of bone in osteoarthritis.
It has been postulated that stiffer or
denser bones increase the load on
articular cartilage and may lead to
joint damage. This is supported by
the observation that osteoporosis
seems to protect against the devel-
opment of osteoarthritis in popula-
tion-based studies.4 If this hypothesis

is true, later menopause, HT and
obesity might worsen osteoarthritis
by increasing bone density.

Diagnosis
The diagnosis of osteoarthritis can
generally be made by history and
physical examination. Diagnosis is
confirmed by x-ray and, when ap-
propriate, examination of the syn-
ovial fluid can be done to rule out
other pathology. In its classic form,
osteoarthritis is not difficult to diag-
nose but must be differentiated from
other forms of arthritis, such as gout,
pseudogout, rheumatoid arthritis and
mechanical derangement. It can be
differentiated from inflammatory
types of arthritis, such as rheuma-
toid arthritis, with a careful history.
For example, the presence of morn-
ing stiffness lasting longer than 30
minutes, pain that improves as the
day progresses and with exercise, and
accompanying constitutional com-
plaints such as weight loss or malaise,
are classic features of inflammatory
arthritis, and should not be present in
a patient with osteoarthritis.

If the history or exam is not typ-
ical for osteoarthritis, obtaining a
synovial fluid analysis and/or testing
blood for inflammatory markers is
often sufficient to rule out other di-
agnoses. If concerns about the diag-
nosis still persist, a rheumatology
referral would be warranted. Other-
wise, the primary care physician can
often confirm the diagnosis and ini-
tiate therapy.

Treatment Recommendations
The conflicting results of the diverse
body of studies on sex hormones and
osteoarthritis contribute little to
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our current recommendations for
patients. It is safe to say that there
is no good rationale for HT after
menopause in terms of either pre-
venting or minimizing clinically
significant osteoarthritis.

What do we tell patients about
avoiding osteoarthritis? Because
nothing can be done about our ge-
netic makeup, the most modifiable
risk factors are body weight and ac-
tivity. Maintaining an ideal body
weight and keeping the muscles
and ligaments around joints strong
may go a long way toward prevent-
ing the development of sympto-
matic osteoarthritis. It is unknown
whether supplements such as glu-
cosamine and/or chondroitin sul-
fate prevent disease.

Once symptomatic disease oc-
curs, treatment options include both
pharmacologic and nonpharmaco-
logic modalities. Nonpharmaco-
logic interventions, such as physical
therapy and bracing, may improve
symptoms and increase function-
ing for many patients with osteo-
arthritis. These modalities are often
used in conjunction with medica-
tions. Options include simple anal-
gesics, such as acetaminophen,
propoxyphene or tramadol, or anal-
gesics with anti-inflammatory prop-
erties such as the nonsteroidal anti-
inflammatory drugs (NSAIDs).
While acetaminophen may perform
similarly to NSAIDs, patients often
display strong preferences for cer-
tain classes of drugs. Interestingly,
NSAIDs are prescribed more often
for women than men with osteo-
arthritis, but the reason behind this

gender difference is not clear.20 Ace-
tominophen may be a safer option
for most patients. COX-2-specific
NSAIDs were initially believed to
have a better safety profile than tra-
ditional NSAIDs, particularly with
respect to serious gastrointestinal
events, but their use has been
reassessed due to a possible associa-
tion with cardiovascular disease.
Studies suggest that all NSAIDs,
both traditional and COX-2-
selective, may be associated with
an increased risk for cardiovascular
events, leading to changes in guide-
lines for their use.

A recent study of glucosamine
and chondroitin sulfate showed an
improvement in pain with glu-
cosamine/chondroitin sulfate.21 This
effect was limited to those patients
with the most severe pain at baseline.
The results of this study have been
the subject of some criticism related
to an unusually high placebo re-
sponse rate, and the use of glu-
cosamine hydrochloride rather than
glucosamine sulfate. Accordingly,

the role of these supplements in
treating osteoarthritis continues to
be defined.

Topical agents, such as capsaicin-
containing creams, can also be quite
useful for some patients. Capsaicin
is the active ingredient in hot chili
peppers, and is believed to reduce
pain by stimulating the release and
ultimate depletion of substance P
from sensory nerve endings. In one
double blind, placebo-controlled
study of osteoarthritis of the hand,
0.075% capsaicin applied four times
daily significantly reduced pain and
stiffness.22

For amenable joints such as hips
and knees, total joint replacement is
an excellent option when less ag-
gressive management strategies fail.
Women tend to wait longer for
joint replacements than men, cit-
ing concerns about risks of surgery
and disruption of caregiver roles.23

These surgeries typically decrease
pain and significantly improve
function for most patients. As joint
prostheses and surgical techniques
continue to improve, total joint re-
placement should be a viable op-
tion for an increasing number of
patients with osteoarthritis.

Summary and Conclusions
In summary, osteoarthritis is a
common condition with significant
impact on the quality of life of
affected individuals. Symptomatic
osteoarthritis is more common in
women than men, and its dramatic
rise in incidence around the time of
menopause remains an unexplained
phenomenon. While a clear role
for estrogen and other sex hor-
mones remains elusive, delineating
the factors contributing to osteo-
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arthritis will, it is hoped, lead to
more effective preventive measures
and better therapies. �
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health care. The responsibility to counsel women
about risks and benefits of all pharmacotherapies is
yours. You sign the prescription, you carry the lia-
bility. It is time to tell women, “Buyers beware!”

A bird’s-eye view over 20 years truly makes me
wonder whether life goes in circles. The im-
mediate access to our comments and writings
brought about by the new technology age
should make all of us think twice before com-
mitting the thought to the document. I cer-

tainly do, and fortunately have little regret for
what I have said thus far.

If you want copies of any of the complete
editorials, please contact the NAMS office
(info@menopause.org).

Wulf H. Utian, MD, PhD
Executive Director, NAMS

Consultant in Women’s Health
The Cleveland Clinic Foundation

From the Editor
(continued from page 19)


