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Osteoporosis Primer for the Vertebroplasty
Practitioner: Expanding the Focus Beyond
Needles and Cement

A.E. Kearns
D.F. Kallmes

SUMMARY: Osteoporosis is a common cause of vertebral compression fractures. Although vertebro-
plasty is used to treat the pain, the risk of additional compression fractures is very high in these
patients. Adequate evaluation and management of the underlying osteoporosis is critical to reducing
the risk of subsequent fractures. Such an evaluation involves understanding the underlying physiology
of osteoporosis and the role of calcium, vitamin D, prescription medication, and lifestyle changes. This
brief review is intended to familiarize neuroradiologists with these aspects so they can advise patients
about optimizing fracture risk reduction.

With the widespread adoption of percutaneous vertebro-
plasty for treatment of painful osteoporotic fractures,

radiologists find themselves directly involved in the care of
elderly patients with complex medical problems. Simply plac-
ing cement into painful fractures without regard for optimiz-
ing the medical therapy of these patients may compromise
long-term care. Multiple studies have documented that osteo-
porosis evaluation and treatment is performed on only a small
proportion of patients after an osteoporotic fracture.1

Numerous barriers to optimizing the proportion of pa-
tients undergoing appropriate osteoporosis evaluation and re-
ceiving treatment have been identified, but no easy solutions
have been found. Increasing pressure is being placed on spe-
cialists who treat fractures, such as orthopedic surgeons and
interventional radiologists, to play a more active role in the
overall care of patients with osteoporosis. Indeed, patients
treated with vertebroplasty may have multiple sequential frac-
tures with resultant vertebroplasty procedures, placing the ra-
diologist in the role of long-term caretaker of at-risk patients.
Traditionally, radiologists have not been involved in this as-
pect of the care of patients with fractures, so they may lack the
appropriate knowledge, training, and experience about osteo-
porosis evaluation and treatment.

The purpose of this review is to familiarize practicing radi-
ologists with the current understanding of the mechanisms
behind poor bone health and to provide a context for current
medical treatment strategies. Further, details about the most
relevant available medical treatments will be offered. Last, sug-
gestions will be made regarding when and to whom subspe-
cialty referrals might be made. It is not intended for this review
to necessarily render the radiologist an expert in evaluation
and management of the patient with osteoporosis. Rather, we
hope that the information presented will encourage radiolo-
gists to look beyond the vertebroplasty procedure and assess
whether a patient with osteoporosis is receiving optimal med-
ical treatment, with the goal of improving the overall health of
patients undergoing vertebroplasty.

High Risk of Subsequent Fracture
Vertebral fractures account for almost half of all symptomatic
osteoporotic fractures and have clinical implications beyond
pain. Increased mortality is associated with a vertebral fracture
but becomes evident well beyond 1 year following vertebral
fracture onset, in contrast to the immediate increased mortal-
ity after a hip fracture, which then decreases gradually with
time.2 The risk of a subsequent vertebral deformity is seven- to
tenfold higher in those individuals who have experienced a
previous vertebral deformity,3and the incidence of new verte-
bral fracture within a year of a vertebral fracture approaches
20%.4 Quality-of-life scores decrease with increasing numbers
of vertebral fractures.5 Data from Europe indicate that preva-
lent vertebral deformity predicts incident hip fracture with a
rate ratio of 2.8 – 4.5, which increases with the number of ver-
tebral deformities.6 Therefore, any patient presenting with a
painful fracture for consideration of vertebroplasty must also
be considered for systemic therapies aimed at decreasing fu-
ture fracture risk, including fractures of the hip, wrist, and
spine.

Bone Remodeling and Fracture Risk
Bone is a dynamic tissue that is constantly in a process of
turnover or self-renewal, in response to mechanical stress and
hormonal changes and to maintain mineral homeostasis. This
process, called “bone remodeling,” occurs at discrete bone
surfaces and involves the integrated and sequential actions of
osteoclasts and osteoblasts (Fig 1). Tight coupling of bone re-
sorption by osteoclasts and bone formation by osteoblasts are
required to maintain the integrity of the skeleton. Many dis-
orders of skeletal fragility are the consequence of alterations in
this balance.

Each bone-remodeling cycle leads to a net loss of bone due
to a modest deficiency in the amount of new bone formed
relative to old bone removed.7,8 Acceleration of the bone re-
modeling rate, which is common in many metabolic bone dis-
eases including postmenopausal osteoporosis, thereby leads to
a net loss of bone.7 Elevated bone remodeling also produces a
deterioration of bone microstructure, with loss of trabecular
connectivity (Fig 2). In addition, new bone is less mineralized
than existing bone and thereby less “strong” than more ma-
ture and fully mineralized bone. These changes in microstruc-
ture and material properties of bone tissue result in lowered
mechanical strength, which, in addition to the absolute loss of
bone mass from the high remodeling rate, increases the risk of
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fracture. Postmenopausal women with osteoporosis and high
rates of remodeling have a higher risk of fracture than those
with similar bone mineral density but low remodeling (Fig 3).9

Lowering of bone remodeling has therefore become a major
therapeutic strategy for preventing bone loss, and numerous
studies have validated that drugs with this effect reduce the
risk of fracture.10

Assessment after a Low-Trauma Fracture
The primary goals in evaluating an individual after a low-
trauma fracture are to determine the bone mass and to exclude
secondary causes of bone loss. For those who already have
been diagnosed with osteoporosis and are on appropriate
therapy, the goal is to assess the adequacy of that therapy. Bone
mineral density measurement by dual-energy x-ray absorpti-
ometry (DXA) of the hip and spine is useful in patients not on
prescription medications to assess bone mass and in treated
patients to assess the adequacy of current therapy. Although
other methods of assessing bone mass (quantitative CT, heel

sonography, peripheral DXA) exist, central DXA remains the
gold standard for longitudinal measurement and for defining
osteoporosis according to the WHO criteria in patients who
have not had a low-trauma fracture.11 Patients who have sus-
tained a low-trauma fracture and have osteopenia by DXA
meet the diagnostic criteria for osteoporosis. A DXA bone
mineral density is a static measurement of bone mass at 1
point in time and cannot determine bone loss without a pre-
vious measurement for comparison. Although the rate of re-
modeling (and presumed rate of bone loss) can be assessed
with blood and urine tests, the routine use of these in clinical
practice remains controversial. A recent fracture will elevate
these biochemical markers of bone turnover for some time (at
least several months)12; therefore, measurement is less useful
in the setting of a recent fracture.

Individuals with low bone mass and a low-trauma frac-
ture have osteoporosis and will benefit from a multistep
intervention to lower the risk of subsequent fractures. Ep-
idemiologic studies have identified a number of risk factors
for osteoporosis and fracture that can be determined by
medical history and examination (Table 1).13 Similarly,
most secondary causes of osteoporosis can be identified by
history and examination (Table 2). There are no universal
guidelines for the most cost-effective approach to exclud-
ing secondary causes of bone loss in patients without an
obvious etiology after history and examination. One small
study of 173 postmenopausal women, who, after history
and examination, did not have an identified cause of bone
loss, found that a simplified laboratory testing strategy of
measuring serum calcium, 25-hydroxyvitamin D, and 24-
hour urinary calcium for all women and thyroid stimulat-
ing hormone for women on thyroid hormone replacement
would identify 92% of patients with secondary osteoporo-
sis.14 This assumes that basic blood tests of kidney function,
liver function, and blood count have been performed re-
cently. Men and premenopausal women represent special
groups that benefit from referral to a specialist for addi-
tional evaluation.

Fig 1. Bone remodeling sequence. A cartoon depiction of the sequential action of osteoclasts and osteoblasts to remove old bone and replace it with new bone. For simplicity of illustration,
the cartoon shows remodeling in only 2 dimensions, whereas in vivo, it occurs in 3 dimensions, with osteoclasts continuing to enlarge the cavity at one end and osteoblasts beginning
to fill it in at the other end. Reproduced with permission of the American Society for Bone and Mineral Research from J Bone Miner Res (2005;20:177– 84).

Fig 2. High bone remodeling is associated with increased risk of fracture in postmeno-
pausal women. The x-axis shows lumbar spine bone mineral density (LS-BMD), the y-axis
shows vertebral fracture rate (VFR), and the z-axis shows bone remodeling rate (BFR) from
iliac crest bone biopsies. The peaks of fracture rate occur with low bone density and a high
remodeling rate. 100p-yr indicates 100 patients per year. Reprinted with permission from
Elsevier from Riggs et al.9
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Treatment of a Patient with Osteoporosis

Nonpharmacologic Interventions
Multiple nonpharmacologic interventions, including diet,
smoking cessation, exercise, and implementation of proper
biomechanics during lifting, are potentially important in pa-
tients presenting for vertebroplasty. These aspects are dis-
cussed below.

Smoking Cessation and Avoidance of Excessive Alcohol
Intake. Smoking and excessive alcohol consumption are
unhealthy habits associated with an increase in the risk of frac-
tures in epidemiologic studies.15 Changing these habits bene-
fits many organ systems including bone. Referral to appropri-
ate resources for aid in tobacco cessation and dealing with
excessive alcohol intake may be necessary for some patients.

Adequate Intake of Calcium and Vitamin D. Calcium and
vitamin D intake alone may not prevent all bone loss that
occurs with postmenopausal estrogen deficiency or other con-
ditions associated with bone loss. Although inadequate cal-
cium and vitamin D intake has been associated with an in-
crease in the risk of fractures and may contribute to the
development of osteoporosis, the antifracture efficacy of cal-
cium and vitamin D supplementation is at best very mod-
est.16-18 Even so, the National Academy of Sciences recom-
mends that adults older than 50 years consume 1200 mg of
calcium daily.

The first step in counseling patients regarding calcium sup-
plementation is to estimate how much calcium is obtained

from current dietary sources and to recommend that the pa-
tient make changes to increase that intake, if possible. In gen-

Fig 3. Microstructure of normal (A) and osteoporotic (B) bone. Iliac crest bone biopsy shows normal trabecular connectivity (A) and loss of connectivity in osteoporotic bone (B). The reduction
in total bone mass is also evident in osteoporotic bone (original magnification �1.25).

Table 1: Risk factors for osteoporosis and fracture

Risk Factor
Personal history of fracture after 50 years of age
Family history of osteoporosis/history of hip fracture in a first-degree relative
Female
Being thin and/or having a small frame
Advanced age
Amenorrhea
Low lifetime calcium intake
Vitamin D deficiency
Certain medications (corticosteroids, chemotherapy, anticonvulsants, and

others)
Certain chronic medical conditions
Inactive lifestyle
Current cigarette smoking
Caucasian or Asian

Table 2: Disease contributing to secondary osteoporosis

Diseases
Genetic disorders

Cystic fibrosis
Hemochromatosis
Idiopathic hypercalciuria
Ehlers-Danlos syndrome
Marfan syndrome
Osteogenesis imperfecta

Hypogonadal states
Anorexia nervosa
Athletic amenorrhea
Turner syndrome
Hyperprolactinemia
Premature ovarian failure
Panhypopituitarism

Endocrine disorders
Cushing syndrome
Diabetes mellitus
Hyperparathyroidism
Hyperthyroidism

Gastrointestinal disorders
Gastrectomy
Malabsorption
Primary biliary cirrhosis
Inflammatory bowel disease
Celiac disease

Hematologic disorders
Hemophilia
Leukemia and lymphoma
Systemic mastocytosis
Multiple myeloma
Sickle cell disease

Rheumatic diseases
Ankylosing spondylitis
Rheumatoid arthritis
Lupus

Miscellaneous
Alcoholism
Multiple sclerosis
Depression
Post-transplant
Emphysema
End stage renal disease
Immobilization
Congestive heart failure
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eral, dairy products and calcium-fortified foods (such as some
orange juices) are sources of high amounts of calcium. Food
frequency questionnaires are simple and easily administered if
needed.19 If even after dietary changes, calcium intake remains
below ideal, supplements can be taken. Because of limits to
intestinal absorption, no more than 500 – 600 mg of calcium
supplements should be consumed at one time. Calcium citrate
preparations are easily absorbed, even in a low-acid environ-
ment (individuals who use gastric acid–lowering drugs), but
will have less calcium per pill than calcium carbonate. Calcium
carbonate taken with food is generally well-absorbed, less ex-
pensive, and available in tablet and chewable forms in many
flavors.

The National Osteoporosis Foundation currently recom-
mends vitamin D intake of 800 –1000 U daily for patients with
osteoporosis, which is higher than past recommendations.
The increase in the recommended amount of vitamin D re-
flects recent studies demonstrating that higher vitamin D lev-
els suppress bone remodeling further. However, there are no
trials with fracture as an end point that have clearly defined the
“optimal” vitamin D level. Vitamin D also has important ef-
fects on muscle function and strength, and there is growing
evidence that optimizing vitamin D levels may reduce the risk
of falls.20 This reduction is a major goal for osteoporosis man-
agement. Although vitamin D is made in the skin by ultravio-
let radiation, aging skin, sun block use, and residence in a
northern latitude often limit the amount produced by sunlight
exposure. Milk is fortified with vitamin D, but most other
dairy products are not, and few other foods naturally contain it
or are fortified with it. Over-the-counter preparations are
readily available, often combined with calcium. There is much
debate about whether vitamin D3 (cholecalciferol) is superior
to vitamin D2 (ergocalciferol). A recent study suggests that
there is no difference in these preparations for obtaining ade-
quate vitamin D levels.21 Toxicity from excessive vitamin D is
rare.

Participation in Weight-Bearing Activity. Bones are de-
signed to bear weight. Although the exact mechanism of the
mechanosensing is not known, it is clear that weight-bearing
activity decreases bone remodeling. Although one would like a
randomized controlled trial demonstrating that physical ac-
tivity prevents fractures, methodologic issues of power, com-
pliance, blinding, drop-outs, and long-term follow-up make

such a study virtually impossible. Evidence does exist from
prospective observational cohort studies that physical activity
reduces the risk of fragility fractures in both men22 and wom-
en.23 Benefits were observed with moderate levels of physical
activity, including walking, which are readily attained by en-
gaging in recreational sports and other forms of exercise. The
benefit in fracture risk seen with physical activity may be re-
lated to improvements in bone mineral density, decrease in
the risk of falls, or a combination of these 2. Initiating physical
activity even at an elderly age can be beneficial to reduce the
risk of falls.24

Avoidance of Falls and Optimization of Biomechanics.
Preventing falls is of paramount importance for the patient
with osteoporosis. A careful assessment of the home environ-
ment may reduce the fall risk by recommending removal of
loose scatter rugs and installation of grab bars in the bath-
room. Use of a cane or walker for gait instability is also
important.

Most vertebral fractures occur during routine daily ac-
tivities, either from a fall, a bending/twisting motion of the
torso, or lifting a load that is too heavy for the weakened
vertebrae to bear. Patients having pain from a recent verte-
bral fracture limit their activity because of the pain. How-
ever, as the pain improves, patients will become more active
and need to be advised to avoid unsafe movements that
excessively load the vertebrae. This is especially important
in the postvertebroplasty population, not only because the
procedure seems to offer outstanding pain relief but also
because of ongoing concern about the apparent increased
risk of new fracture following vertebroplasty.25 Advising
patients to reduce the weight they lift by carrying smaller
loads and forgoing certain activities such as lifting grand-
children and shoveling snow is also important. Patients
may benefit from referral to a physiatrist or physical ther-
apist for instruction in exercises aimed at maintaining
proper alignment and good posture to limit progressive
kyphosis from additional compression fractures.26 Patients
often resist making changes to their activity or using a cane
or walker because of the fear of admitting aging and frailty.
Discussing these recommendations in the light of an overall
strategy to maintain independence by limiting future frac-
tures is sometimes helpful.

Table 3: Approved pharmacologic agents for treatment of osteoporosis

Drug (Brand names) Dose†
Proven Fracture

Reduction* Indication
Alendronate (Fosamax) 10 mg daily, 70 mg weekly Vertebral, hip, nonvertebral Postmenopausal women, men;

glucocorticoid-induced osteoporosis
Risedronate (Actonel) 5 mg daily, 35 mg weekly, 75 mg 2 days/

month
Vertebral, hip, nonvertebral Postmenopausal women, men;

glucocorticoid-induced osteoporosis
Ibandronate (Boniva) 2.5 mg daily, 150 mg monthly, 3 mg IV

every 3 months
Vertebral, nonvertebral Postmenopausal women

Zoledronic acid
(Reclast, Zometa)

5 mg IV yearly Vertebral, hip, nonvertebral Postmenopausal women

Raloxifene (Evista) 60 mg daily Vertebral Postmenopausal women
Salmon calcitonin

(Miacalcin, Fortical)
200 U intranasally daily Vertebral Postmenopausal women

Teriparatide (Forteo) 20 mcg subcutaneously daily for �2 years Vertebral, nonvertebral Postmenopausal women

Note:—IV indicates intravenous.
* In postmenopausal women with osteoporosis.
† Oral unless otherwise noted.

AJNR Am J Neuroradiol 29:1816 –22 � Nov-Dec 2008 � www.ajnr.org 1819



Pharmacologic Treatments
For patients with osteoporosis and particularly those who have
fractured vertebrae, nonpharmacologic interventions are nec-
essary but alone are not sufficient treatment to maximally re-
duce the risk of future fracture. The last decade has seen a
dramatic increase in the number of drugs for the treatment of
osteoporosis. Here, we will discuss only those medications that
are currently US Food and Drug Administration (FDA)-ap-
proved for the treatment of osteoporosis (Table 3, reviewed in
detail elsewhere10). Outside the United States, there are addi-
tional therapeutic options. The medications fall into 2 broad
categories based on their effects on bone physiology. There are
no head-to-head trials with fracture outcomes of any of these
medications or of combinations of these medications that
would support a claim of superiority.27

Anticatabolic Therapies. Drugs in the anticatabolic cate-
gory primarily target the osteoclasts and lower the rate of bone
remodeling. In general, they produce modest gains in bone
mineral density but have more dramatic effects on bone re-
modeling, which together translate into a reduction in the risk
of fractures.

Bisphosphonates. The bisphosphonates are first-line drug
therapies for osteoporosis treatment. They reduce bone re-
sorption by inhibiting the activity of osteoclasts and shorten-
ing their life span. Because these drugs are incorporated into
bone and remain there for years, they can be given intermit-
tently. Oral bisphosphonates are poorly absorbed, so they
must be taken first thing in the morning when the stomach is
completely empty and only with plain water. Nothing else can
be taken by mouth (ie, no other beverage, food, or medica-
tion) for 30 minutes to 1 hour, depending on the particular
drug. Patients cannot lie down after taking the medication to
reduce the risk of the medication refluxing into the esophagus
and causing injury to the mucosa. All bisphosphonates ap-
proved by the FDA for treating osteoporosis in postmeno-
pausal women have been demonstrated in randomized place-
bo-controlled trials to reduce the risk of fractures.28-31

Although all these agents have shown the ability to reduce
vertebral fractures, effective hip fracture reduction has been
demonstrated only for alendronate,28 risedronate,32 and
zoledronic acid.29

Side effects from oral bisphosphonate preparations are
most commonly gastrointestinal symptoms. The oral prepa-
rations are not used in individuals with esophageal motility
disorders or active ulcer disease or who are not able to comply
with dosing instructions. Very rarely, osteonecrosis of the jaw
has been reported with all bisphosphonates, including those
used to treat osteoporosis.33 The mechanisms of this are not
understood and on-going investigations designed to better de-
fine the entity, its incidence, and potential treatments are in
progress. This drawback has received wide coverage in the lay
press. In general, the risk is so low compared with the risk of
fracture that the risk/benefit profile favors the use of this class
of drugs to lower fracture risk in patients with osteoporosis.
All patients receiving bisphosphonates are advised to see their
dentist regularly, practice good oral hygiene, and report any
dental problems promptly.

Estrogen. Numerous studies, including the Women’s
Health Initiative study, have demonstrated fracture-risk re-
duction with estrogen use in postmenopausal women.34 How-

ever, estrogen (alone or with progesterone) is no longer rec-
ommended as a first-line treatment for osteoporosis. It may be
used for osteoporosis prevention in women experiencing
menopausal symptoms, but the risk/benefit ratio and the
availability of good alternatives make it rarely indicated for
osteoporosis otherwise. The risks include thromboembolic
events, stroke, breast cancer, and coronary heart disease.

Raloxifene. The only selective estrogen-receptor modula-
tor approved for use in the treatment of osteoporosis is ralox-
ifene. Raloxifene binds to the estrogen receptor and mimics
the activity of estrogen in some tissues while not activating and
inhibiting estrogen receptors in other tissues. Hence, it has
been demonstrated to prevent vertebral fractures35 but does
not cause uterine bleeding36 and is comparable to tamoxifen
in preventing breast cancer.37 The effects of raloxifene on bone
are similar to those of estrogen but are probably a little weaker.
Similar to estrogen, raloxifene has been associated with an
increased risk of thromboembolic events. No cardiovascular
benefit or harm has been found with raloxifene. Vasomotor
symptoms (menopausal hot flashes) may increase. It is not
recommended for use in patients with a history of estrogen-
sensitive malignancy, most notably breast cancer.

Salmon Calcitonin. Salmon calcitonin has actions on bone
similar to endogenous human calcitonin: decrease in bone
resorption by effects directly on osteoclasts. It is approved for
treatment of osteoporosis on the basis of demonstrated ability
to reduce the risk of vertebral compression fractures.38,39 The
original formulation required daily subcutaneous injection,
but current formulation as a once-daily nasal spray is vastly
more acceptable to patients. Side effects of the nasal spray are
largely only local nasal irritation. One unique property of
salmon calcitonin compared with other osteoporotic thera-
pies is that some studies suggest that it may have analgesic
properties in the setting of pain from an acute compression
fracture.40 This is not an approved use of this drug. Calcitonin
is generally thought to be weaker than the other anticatabolic
drugs. The route of administration and good tolerability make
this drug suitable for patients who do not tolerate other ther-
apies or have complicated medication regimens.

Anabolic Therapy. By definition, anabolic drugs stimulate
new bone formation, consequently producing larger incre-
ments in bone mineral density than anticatabolic drugs. This is
accompanied by qualitative improvement in the trabecular
microarchitecture and enhanced cortical thickness, which
may be more beneficial in the long term. Yet, to our knowl-
edge, no studies have been performed to show that this pro-
duces a greater reduction in fracture risk than anticatabolic
therapy.

Teriparatide. The only anabolic therapy approved for use
in the United States is teriparatide. Teriparatide is a recombi-
nant fragment (amino acids 1–34) of human parathyroid hor-
mone. It has been shown to reduce the risk of vertebral and
nonvertebral fractures in postmenopausal women with osteo-
porosis.41 Men with osteoporosis appear to respond similarly
to women in terms of improvement in bone mineral density,
but no fracture data are available.42 Currently, teriparatide is
only available as a once-daily subcutaneous injection and is
quite costly. Side effects include local irritation at the site of
injection, bone pain, and dizziness. High doses of teriparatide
given to laboratory rats resulted in an increased risk of osteo-
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sarcoma. No increased risk of osteosarcoma has been found in
humans, but the drug is not generally given to patients with an
increased risk of osteosarcoma (children and patients with a
history of skeletal radiation therapy or Paget disease of bone).
The general consensus is that teriparatide is useful in patients
with severe osteoporosis (by bone mass density [BMD] or
multiple fractures), relatively younger patients with very low
BMD, and in some patients on long-term glucocorticoid ther-
apy. This drug is generally not used in combination with an-
ticatabolic drugs.43,44 The duration of treatment is currently
limited to 2 years. After treatment with teriparatide, anticata-
bolic drugs are initiated to preserve the gains in BMD, which
are otherwise fairly rapidly lost when the drug is stopped.45

Switching from an anticatabolic agent to teriparatide or select-
ing a patient for this drug as initial therapy is a decision that
may be best made by an osteoporosis specialist.

Combination Therapy. There are small studies that have
demonstrated that the combination of 2 anticatabolic agents
(alendronate and estrogen or raloxifene) increases bone den-
sity more than either single agent alone.46,47 Outcomes of trials
using the combination of teriparatide and an anticatabolic
agent have suggested that concomitant anticatabolic therapy
may limit the increment in BMD (and presumably antifrac-
ture efficacy, though not proved) from teriparatide.43,44 No
trials of any combinations of therapies with fracture as an end
point have been performed. The additional cost and potential
for side effects from combination therapy must be weighed
against the possible gains. Although combinations of antios-
teoporotic therapies may be used in certain cases, the decision
to use more than 1 drug is best made by an osteoporosis
specialist.

What to Do with Your Patients with Vertebroplasty

Ask
Every patient presenting for vertebroplasty of a low-trauma
vertebral compression fracture related to osteoporosis (or pre-
sumed osteoporosis) should be asked about current use of
calcium, vitamin D, and medications to treat osteoporosis.
Because oral bisphosphonates have specific administration in-
structions, patients currently taking these drugs should be
asked how they are taking them and how often they miss a
dose. Proper instruction in their use should be given if needed.
Patients should also be asked if they have ever been told they
have osteoporosis or if they have had a bone density test.

Educate
An encounter to treat a fracture is an important opportunity
to educate the patient about the relationship of the fracture to
underlying osteoporosis. Often patients will dismiss this no-
tion by stating that the fracture occurred because of a “hard”
fall or is simply related to old age. A patient’s acceptance of the
diagnosis of osteoporosis (and its treatment) may be im-
proved by having the physician treating the fracture empha-
size the relationship. Patients undergoing vertebroplasty
should be told that their risk of additional fractures is high and
that the procedure will not lower that risk but drug treatment
of osteoporosis will.

Advise
The treating radiologist should advise both the patient and the
primary care physician that appropriate medical evaluation
for osteoporosis including bone density testing, if not per-
formed recently, is needed. Referral to an osteoporosis special-
ist may be advised for premenopausal women and men be-
cause a more extensive evaluation of the causes of bone loss
may be needed. Referral should also be considered for those
with very low bone density, multiple fractures despite therapy,
and complex medical problems or for those who have been
intolerant of osteoporosis therapies. Patient selection for
teriparatide or combinations of drugs is best determined by an
osteoporosis specialist.

Conclusion
Patients presenting for vertebroplasty are at high risk for ad-
ditional fractures and, therefore, should receive appropriate
evaluation and treatment to lower the risk of subsequent frac-
tures. The radiologist performing vertebroplasty has the op-
portunity to improve the care of these patients by asking about
osteoporosis diagnosis and current drug therapy, educating
the patient about the relationship of the compression fracture
to underlying osteoporosis, and advising the patient and refer-
ring physician that appropriate evaluation and treatment of
osteoporosis are indicated. The information provided here
about the evaluation and treatment of osteoporosis will hope-
fully provide the radiologist with necessary knowledge to close
the loop on the postfracture care of patients with osteoporosis
whom they encounter.
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