
“bisphosphonates have been exten-
sively and successfully used for the
treatment of vertebral compression
and osteoporotic hip fractures,”
said Brett A. Lenart, MD, at the
orthopaedic trauma association’s
2009 annual meeting.“several ani-
mal studies have recently linked bis-
phosphonate use to the suppression
of bone turnover, which has the po-
tential to alter the biomechanical
properties of bone.”

according to dr. lenart, several
case series have identified atypical
fractures in osteoporotic women.
long-term bisphosphonate use has
been implicated in the propagation
of these unusual fractures.

Bisphosphonate use, fracture
types examined
to determine if these atypical frac-
tures were related to bisphospho-
nate use, dr. lenart and his
colleagues conducted a retrospec-
tive, case-controlled study.

the investigators identified
41 postmenopausal women treated
for subtrochanteric/shaft fractures
from 2000–2007. each patient was
matched to two controls, using
age, race, body mass index, and
corrected serum calcium levels.

“We matched each sub-
trochanteric/shaft fracture to one
intertrochanteric and one femoral
neck fracture,” he said. “We chose
these controls because they repre-
sent more common osteoporotic
hip fractures.”

fracture type was confirmed by
radiograph. patients with identifi-
able secondary causes of bone loss
such as glucocorticoid use or an
active malignancy were excluded
from the study.

dr. lenart and his colleagues an-
alyzed the rate of bisphosphonate
use in both groups. fifteen of the
41 patients (37 percent) in the case
group were taking bisphospho-
nates, compared to 9 of 82 patients
(11 percent) in the control group.

“this relationship was statisti-
cally significant with an odds ratio
of 4.7,” explained dr. lenart. “a
stepwise logistic regression analysis
identified bisphosphonate use as the
only variable significantly associ-
ated with our cases (p = 0.003).”

investigators also found a
unique radiographic pattern— a
simple transverse or oblique frac-
ture with cortical thickening and
beaking of the cortex on one side
(fig. 1)—in the case group. more
than one third of the patients tak-
ing bisphosphonates (36.6 percent)
showed signs of this fracture pat-
tern compared to only 11 percent
of patients in the control group.

Key differences between
groups
the researchers found the following
important differences when they
compared bisphosphonate patients
who had the fracture pattern to
those whose fractures didn’t fit the
pattern:
• patients with the fracture pattern

tended to be younger and on the
drug for a longer period of time.

• patients with the unusual fracture
pattern had a higher ratio of cor-
tical thickness to femoral diame-
ter than those with normal
fracture patterns (fig. 2).

• the longer a patient was taking
bisphosphonates, the greater the
ratio of cortical thickness to
diameter. this same correlation
was not found for the control
group taking bisphosphonates.
dr. lenart and his colleagues also

examined fracture type by duration
of bisphosphonate use. in the early
years of bisphosphonate use, patients
had more intertrochanteric femoral
neck fractures. as the length of
bisphosphonate use increased, the
number of subtrochanteric/shaft
fracture types increased.

Questions remain
dr. lenart thinks that this study
raises the following significant
questions: should cortical bone be
evaluated in patients on bispho-
sphonates? does thigh pain—a
common prodromal complaint of
these patients—warrant evaluation?
When a patient sustains one of these
fractures, should she stop taking
bisphosphonates? should the dose
be altered or should a substitution
be made? how should these unique
fractures be managed?

Joseph M. Lane, MD, co-author
of the study, believes that by iden-
tifying prodromal pain, ortho-
paedic surgeons can help prevent
these fractures. “many patients
complain of symptoms long before
the fracture occurs. by recognizing
the prodromal pain, it may be pos-

sible to help prevent the fracture
either by stopping the bisphospho-
nates or by putting the patient on
an anabolic agent,” he suggested.

if patients have thigh pain and
have used bisphosphonates for
4 years or more, dr. lane advises
their orthopaedists to order hip
radiographs. if the radiograph
shows thick cortices but no fracture,
a magnetic resonance image should
be ordered; a stress fracture may not
be easily visualized on a radiograph.

“if the markers such as n-
telopeptides (ntx) or cytochrome
(CtX) increase or a decrease in
bone mass occurs—particularly in
the spine—then restarting the drug
is indicated but probably at a lower
dose,” he said. Current thought
supports taking a “bone holiday”
and waiting to see if the markers go
up or if the bone mass decreases be-
fore resuming bisphosphonate use.

he points out that the goal is
not to increase the bone density
but to maintain it.

once a fracture has occurred,
healing can be problematic. be-
cause of the widening of the cor-
tex, the traditional nail is difficult
to use. dr. lane suggests that over
reaming may be needed to accom-
modate the nail.

dr. lenart suggests checking all
the patient’s serum markers and
osteoporotic measurements. he is
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bisphosphonate use associated with low-energy
femoral fractures
by annie hayashi

UniQUe fraCtUre pattern and CortiCal thiCkening foUnd

Fig. 1 simple with thick cortices
fracture pattern in an 83-year-old
woman with a 9-year history of bis-
phosphonate use. the fracture is
transverse, occurring in an area of
thickened cortical bone with beaking
evident on one side.
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Fig. 2 Cortical thickness to diameter was plotted against duration of bisphos-
phonate use for all cases on a bisphosphonate. the ratio of the cortical thick-
ness to diameter increased as the duration of bisphosphonate use increased.
this relationship was not seen for cases not on a bisphosphonate or for con-
trols on a bisphosphonate.

See BiSPhOSPhONATES, page 11
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