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postponed for 4 to 8 weeks follow-
ing the fracture. At that time, the 
values of specialized tests are more 
reliable as the patient’s inflamma-
tory stress response to the initial 
injury eases. 

Often, if hospital reimburse-
ments are based on specific diagno-
sis-related group (DRG) payment 
levels, there may be reluctance by 
both hospitals and physicians to 
add more costs to any given hos-
pitalization episode. The practical 
solution is to leave more extensive 
laboratory workups to a later date. 

Imaging
Dual-energy X-ray absorptiometry, 
or DXA, evaluates bone density, 
but bone strength is a function 
of bone density and bone quality. 
Quantitative computerized tomog-
raphy (QCT) can evaluate quality, 
but is often not readily available. 
As technology improves and QCT 
becomes less costly, it will probably 
play a larger role in diagnosing and 
treating osteoporosis.

The classic diagnosis of osteopo-
rosis requires a DXA scan T-score 
of –2.5 standard deviations or 
below (compared to a population 
of gender-matched, healthy 30-year 
olds), in either the lumbar spine or 
hip region. Nevertheless, there are 
numerous caveats to using absolute 
DXA values to make the diagnosis. 
Expert interpretation is neces-
sary because arthritic changes in 
the spine or hip, for example, can 
falsely elevate values. 

More important, most fragility 
fractures actually occur in patients 
with low bone mass and a DXA 
value of –1.0 to –2.4, defined as 
the osteopenic range. Many ex-
perts, including a task force from 
the American Society of Bone and 
Mineral Research, now support 
the necessity of pharmacologically 

treating all older patients with hip 
fragility fractures, presuming them 
to have osteoporosis as defined by 
the fracture occurrence. 

This approach is valid, even 
without a DXA scan result, due to 
the devastating natural history of 
hip fractures in older adults and 
the strong likelihood for a future 
fracture. Thus, a threshold to treat 
may have a basis in more than ab-
solute DXA T scores.

Obtaining a concurrent vertebral 
fracture assessment (VFA) by DXA 
is important, if it can be performed 
on the scanner for the routine 
DXA scan. Although the routine 
scan will estimate bone density, the 
VFA DXA will provide an actual 
lateral image of the thoracic and 
lumbar spine. 

VFA DXA images can identify 
both clinical and asymptomatic 
compression fractures. Realizing 
the increased likelihood of further 
spinal compression fractures once  
that fragility fracture cascade has 
begun, clinicians can make better 
decisions and clearer treatment 
recommendations to patients and 
their families after a VFA. 

This evaluation stage also in-
cludes the fracture risk assessment 
tool, or FRAX, developed by Pro-
fessor John A. Kanis of the Univer-
sity of Sheffield and popularized 
by the World Health Organization. 
This online tool assists in defining 

which patients need pharmacologic 
treatment and will be discussed in 
a future article.

The appropriate age for obtain-
ing initial DXA scans and the 
frequency of repeating DXA evalu-
ations is under debate. The Inter-
national Society of Clinical Densi-
tometry (ISCD) supports ordering 
DXA screening studies for women 
age 60 or 65 years and men age  
70 years. It also strongly rec-
ommends a DXA for any adult 
(age 50 or older) with a fragility 
fracture. 

As for the frequency of studies, 
the ISCD supports current guide-
lines for Medicare patients, which 
cover bone density testing every 
24 months, when ordered by a 
physician for a woman at risk for 
osteoporosis, or more frequently if 
medically necessary. These guide-
lines would also apply to the fol-
lowing patients:
• women or men with a fragility

fracture history
• those with radiographs that in-

dicate possible osteoporosis or 
vertebral fractures

• those taking or initiating the use
of glucocorticoid drugs

• patients with primary
hyperparathyroidism

• those being monitored during
osteoporosis drug therapy
A preoperative DXA scan and

VFA for older patients who plan 
to have elective spine surgery with 
instrumentation or joint replace-
ment surgery would also meet the 
medical necessity requirement. Al-
though some experts have advocat-
ed annual DXA scanning follow-up 
for patients undergoing pharma-
cologic treatment for osteoporosis, 
many support testing every 2 years. 
However, the initiation of osteo-
porosis drug therapy or the start 
of a new agent or combination of 
agents to treat osteoporosis should 
trigger a follow-up DXA in 1 year 
to evaluate the patient’s early re-
sponse to the treatment protocol. 
Thereafter, bone density testing at 
2-year intervals is appropriate.

A future article will cover dietary
and lifestyle suggestions as well as 
basic pharmacologic treatment al-
ternatives for patients. In addition, 
the important subject of bone mass 
accrual in the early decades of life 
will be addressed. 

For links to other articles in the series, 
see the online version of this article, 
available at www.aaosnow.org
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Bottom Line
• Orthopaedic surgeons can meet the bone health challenge in a variety of ways.

• Osteoporosis may be either primary or secondary.

• Basic evaluation studies include a complete blood count, basic chemistry panel
(with calcium level), and a 25-OH vitamin D value, as well as DXA and VFA.

• All older patients with hip fractures should be presumed to have osteopo-
rosis as defined by the fracture occurrence and probably should be treated 
pharmacologically.

TABLE 1:  POSSIBLE FOLLOW-UP 
TESTS FOR OSTEOPOROSIS 

Parathyroid hormone levels

Thyroid stimulating hormone levels

Testosterone levels

25-OH vitamin D values

serum protein electrophoresis 

24-hour urine calcium

Harrison F. Kay, from the  
department of orthopedic surgery 
at Vanderbilt University School of 
Medicine in Nashville, presented 
research on the impact of depres-
sion or anxiety on patient-reported 
outcomes and satisfaction after 
spine surgery. The study involved 
262 patients who underwent spine 
surgery for cervical myelopathy. 
The outcome measures included 
NDI, SF-12, and VAS neck-pain 
and arm-pain scores.

Based on data from a prospec-

tive longitudinal registry of cervical 
myelopathy patients treated be-
tween January 2011 and December 
2012, the researchers found that 
patients with depression and anxi-
ety have worse absolute pain and 
disability but similar 12-month 
change and satisfaction scores. A 
related study on the effects of drug 
allergies on patient-reported out-
comes following surgery for degen-
erative lumbar spine disease found 
that a greater number of drug 
allergies was significantly associ-

ated with both depression and 
anxiety, as well as worse 12-month 
outcomes.

Coauthors for both papers in-
cluded Silky Chotai, MD; Joseph 
Wick, BA; David Stonko; Matthew 
J. McGirt, MD; and Clinton J.
Devin, MD. Ahilan Sivaganesan,
MD, was a coauthor for “Does
Depression or Anxiety Affect Pa-
tient-reported Outcomes and Satis-
faction following Operative Treat-
ment for Cervical Myelopathy?”
Anthony Asher, MD, FACS, was

a coauthor for “Does Number of 
Reported Drug Allergies Affect 
Patient-reported Outcomes and 
Satisfaction following Operative 
Treatment for Degenerative Lum-
bar Spine Disease?”  

A link to the final program, which 
includes disclosure information on all 
authors, can be found in the online 
version of this article, available at 
www.aaosnow.org
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