RADIOLOGIC DECISION-MAKING

Vertebral Compression Fractures in the Elderly
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Compression fracture of the vertebral body is common, especially in older adults. Vertebral compression
fractures usually are caused by osteoporosis, and range from mild to severe. More severe fractures can
cause significant pain, leading to inability to perform activities of daily living, and life-threatening
decline in the elderly patient who already has decreased reserves. While the diagnosis can be suspected
from history and physical examination, plain roentgenography, as well as occasional computed tomography or magnetic resonance imaging, are often helpful in accurate diagnosis and prognosis. Traditional
conservative treatment includes bed rest, pain control, and physical therapy. Interventional procedures
such as vertebroplasty can be considered in those patients who do not respond to initial treatment. Family physicians can help patients prevent compression fractures by diagnosing and treating predisposing
factors, identifying high-risk patients, and educating patients and the public about measures to prevent
falls. (Am Fam Physician 2004;69:111-6. Copyright© 2004 American Academy of Family Physicians.)
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ertebral compression fractures
affect approximately 25 percent of all postmenopausal
women in the United States.1
The prevalence of this condition steadily increases with advancing age,
reaching 40 percent in women 80 years of
age.2 Women diagnosed with a compression
fracture of the vertebra have a 15 percent
higher mortality rate than those who do not
experience fractures.3 Although less common
in older men, compression fractures also are a
major health concern in this group.4-6 Because the age group of those older than
65 years is now the fastest growing segment of
the U.S. population, the incidence of this agespecific fracture is likely to increase.
According to data collected in 1995, the
annual direct medical cost of vertebral compression fractures in the United States is estimated to be $746 million.1 Vertebral compression fractures are less expensive compared
with hip fractures; however, vertebral compression fractures have a substantial negative
impact on the patient’s function and quality of
life.7 Acute and chronic pain in the elderly
commonly is attributed to severe pain from

Vertebral compression fractures affect approximately
25 percent of all postmenopausal women.

vertebral compression fractures, and often
leads to further disability.8
In addition to physical limitations, vertebral
compression fractures may produce a psychosocial and emotional burden on the aging
person who already faces losses of independent function. This may cause the person to
worry about what the future may bring. These
worries are not unfounded, because there is a
substantial risk of subsequent fractures of all
types and further morbidity in persons who
have had a vertebral compression fracture.9
Pathophysiology and Risk Factors
Vertebral compression fractures are recognized as the hallmark of osteoporosis,10 and
many of the risk factors are the same.11 Risk
factors are categorized as those not modifiable
and those that are potentially modifiable.
Nonmodifiable risk factors include advanced
age, female gender, Caucasian race, presence
of dementia, susceptibility to falling, history of
fractures in adulthood, and history of fractures in a first-degree relative.
Potentially modifiable risk factors include
being in an abusive situation, alcohol and/or
tobacco use, presence of osteoporosis and/or
estrogen deficiency, early menopause or bilateral ovariectomy, premenopausal amenorrhea
for more than one year, frailty, impaired eyesight, insufficient physical activity, low body
weight, and dietary calcium and/or vitamin D
deficiency.
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Fracture rates are lower in most nonwhite
populations, but vertebral compression fractures are as common in Asian women as in
white women. Ironically, obesity is protective
to fractures as it is to bone loss in general.
Acute fractures occur when the weight of
the upper body exceeds the ability of the bone
within the vertebral body to support the load.
Generally, some trauma occurs with each
compression fracture. In cases of severe osteoporosis, however, the cause of trauma may be
simple, such as stepping out of a bathtub, vigorous sneezing, or lifting a trivial object, or the
trauma may result from the load caused by
muscle contraction.12(p 880-1) Up to 30 percent
of compression fractures occur while the
patient is in bed.13 In cases of moderate osteoporosis, more force or trauma is required to
create a fracture, such as falling off a chair,
tripping, or attempting to lift a heavy object.
Of course, a healthy spine can sustain a compression fracture from severe trauma such as
an automobile crash or a hard fall.
The applied force usually causes the anterior part of the vertebral body to crush, forming an anterior wedge fracture (Figure 1). The
middle column remains intact and may act as

The Authors
JERRY L. OLD, M.D., is clinical assistant professor in the Department of Family Medicine
at the University of Kansas School of Medicine, Kansas City. He received his medical
degree from the University of Kansas School of Medicine, Kansas City, and completed
a residency in family medicine at the University of Kansas Medical Center, Kansas City.
MICHELLE CALVERT, M.D., is a third-year radiology resident at the University of Kansas
School of Medicine, Wesley Hospital, Wichita. She received her medical degree from
the University of Kansas School of Medicine, Wichita.
Address correspondence to Jerry L. Old, M.D., Department of Family Medicine, University of Kansas School of Medicine, 3901 Rainbow Blvd., Kansas City, KS 66160 (e-mail:
jold@kumc.edu). Reprints are not available from the authors.

112

AMERICAN FAMILY PHYSICIAN

www.aafp.org/afp

ILLUSTRATIONS BY CHARLES H. BOYTER

Vertebral compression fractures are recognized as the
hallmark of osteoporosis, and many of the risk factors
are the same.

FIGURE 1. Wedge fracture.

FIGURE 2. Burst fracture.

a hinge. This results in loss of anterior height
of the vertebra while the posterior height
remains unchanged. As the collapsed anterior
vertebrae fuse together, the spine bends forward, causing a kyphotic deformity. Because
the majority of damage is limited to the anterior vertebral column, the fracture is usually
stable and rarely associated with neurologic
compromise.14 A fracture is considered a
“burst fracture” if the entire vertebral body
breaks (Figure 2).
Spinal compression fractures can be insidious and may produce only modest back
pain early in the course of progressive disease. Over time, multiple fractures may
result in significant loss of height. Progressive loss of stature results in shortening of
paraspinal musculature requiring prolonged
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active contraction for maintenance of posture, resulting in pain from muscle fatigue.
This pain may continue long after the acute
fracture has healed.15
Patients develop thoracic kyphosis and
lumbar lordosis as vertebral height is lost. The
rib cage presses down on the pelvis, reducing
thoracic and abdominal space. In severe cases,
this results in impaired pulmonary function, a
protuberant abdomen, and—because of compressed abdominal organs—early satiety and
weight loss.16 Complications from compression fractures are summarized in Table 1.
Diagnosis
About one third of vertebral fractures are
actually diagnosed,17,18 because many patients
and families regard back pain symptoms as
“arthritis” or a normal part of aging. Therefore, compression fracture should be suspected in any patient older than 50 years with
acute onset of sudden low back pain. Most
patients will remember a specific injury as the
cause10; however, fractures may occur without
any history of increased force on the spine.
Lying in the supine position generally relieves
some of the discomfort. Standing or walking
exacerbates the pain.
Physical examination will reveal tenderness directly over the area of acute fracture,
and an increased kyphosis may be noted.19
In cases of uncomplicated compression fractures, straight leg raise will be negative and
neurologic examination will be normal. An
ileus, or decreased bowel sounds, may be
present. The diagnosis can be confirmed if
plain radiographs show the classic wedge
deformity correlating with the area of tenderness found on physical examination.
Radiographic Findings
Plain frontal and lateral radiographs are the
initial imaging study obtained for a suspected
compression fracture. Compression of the
anterior aspect of the vertebrae results in the
classic wedge-shaped vertebral body with narrowing of the anterior portion (Figure 3).20
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FIGURE 3. (Top) Anterior portion and (bottom)
lateral views of the lumbar spine show a mild
compression deformity of the L1 vertebral
body (there are six nonribbed lumbar-type
vertebrae). Also noted are narrowed disk
spaces at L4-5 and L5-6.

Radiographically, a decrease in vertebral height
of 20 percent or more, or a decrease of at least
4 mm compared with baseline height is considered positive for compression fracture.10
Compression fractures can occur anywhere
from the occiput to the sacrum, although they

TABLE 1

Complications from Compression Fractures of the Spine
Constipation
Bowel obstruction
Prolonged inactivity
Deep venous thrombosis
Increased osteoporosis
Progressive muscle weakness
Loss of independence
Kyphosis and loss of height
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Crowding of internal organs
Respiratory decrease-atelectasis,
pneumonia
Prolonged pain
Low self-esteem
Emotional and social problems
Increased nursing home admissions
Mortality
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usually occur at the lumbodorsal junction,
namely T8-T12, L1, and L4.13 It is important
to image the entire spine because 20 to 30 percent of vertebral compression fractures are
multiple. When multiple, the fractures occur
at different levels or in one to five consecutive
vertebral bodies.12(p 250-1) Serial plain films may
be necessary to visualize the vertebral injury
because the deformity can take days to weeks
to develop.
Computed tomography (CT) and magnetic resonance imaging (MRI) are used for
evaluating the posterior vertebral wall
integrity and for ruling out other causes of
back pain (Figure 4).21 CT can be helpful for
identifying a fracture that is not well visualized on plain films, for distinguishing a compression fracture from a burst fracture, and
for further evaluation of a complex fracture.
CT also can reveal spinal canal narrowing.
MRI is recommended when patients have
suspected spinal cord compression or other
neurologic symptoms.
Malignancy, not osteoporosis, should be
considered as the cause in patients younger
than 55 years with a compression fracture without trauma or only minimal trauma.19 In these
patients, or in patients with known or suspected malignancy, MRI should be obtained as
part of the work-up. The “fluid-sign” (presence
of a fat-fluid level, or lipohemarthrosis) on
MRI can be useful to distinguish osteoporosis
from malignancy as the cause for pathologic
fracture.22 MRI also allows for the differentiation of edema caused by a benign fracture from
that of tumor infiltration.
The bone marrow signal on MRI can help
identify an acute fracture and distinguish ages
of compression fractures.23 Follow-up films or
further evaluation with CT or MRI is indicated for patients with continued pain despite
conservative therapy or when symptoms are
progressive. Bone density studies are beneficial for evaluating the severity of osteoporosis
and in advising patients of the likelihood of
subsequent fractures.24
A nuclear medicine bone scan (Figure 5) is
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FIGURE 4. Magnetic resonance imaging of the
thoracic cord shows a wedge-shaped deformity with increased signal intensity of T7 indicating an acute severe compression fracture.
There are older compression deformities of T8
and T12.

useful when surveying the entire skeleton for
osteoporotic fractures, especially when symptoms are atypical. It is particularly helpful in
diagnosing sacral insufficiency fractures, which
are common in osteoporosis but difficult to
visualize on radiographs. On bone scan, they
appear as increased radiotracer activity in an
“H” or “butterfly” pattern across the sacrum.
Bone scans also can differentiate between an
acute versus healed compression fracture
because new fractures will appear “hot.”
Treatment
The physician must first determine if the
fracture is stable or unstable. A stable fracture will not be displaced by physiologic
forces or movement. Fortunately, compression fractures are normally stable secondary
to their impacted nature. Traditional treatment is nonoperative and conservative.
Patients are treated with a short period (no
more than a few days) of bedrest. Prolonged
inactivity should be avoided, especially in
elderly patients. Oral or parenteral analgesics
may be administered for pain control, with
careful observation of bowel motility. If
bowel sounds and flatus are not present, the
patient may require evaluation and treatment for ileus. Calcitonin-salmon (Miacalcin) nasal spray can be used for treatment of
VOLUME 69, NUMBER 1 / JANUARY 1, 2004
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FIGURE 5. Bone scan revealing an area of
increased uptake at the level of L3, consistent
with acute compression fracture.

pain.25 Muscle relaxants, external backbraces, and physical therapy modalities also
may help.26 [Evidence level B] Nonsteroidal
anti-inflammatory drugs have been shown to
significantly increase gastrointestinal bleeding in the elderly and must be used with caution.27 [Evidence level A, randomized control
trial (RCT)]
Patients who do not respond to conservative treatment or who continue to have severe
pain may be candidates for percutaneous vertebroplasty. Percutaneous vertebroplasty involves injecting acrylic cement into the collapsed vertebra to stabilize and strengthen the
fracture and vertebral body.21 This procedure
does not, however, restore the shape or height
of the compressed vertebra. Kyphoplasty,
where cement is injected into a cavity created
by a high-pressure balloon, is being evaluated
for use and may be successful in restoring
height to the collapsed vertebra.
JANUARY 1, 2004 / VOLUME 69, NUMBER 1

Most patients can make a full recovery or at
least significant improvements from their
compression fracture after six to 12 weeks, and
can return to a normal exercise program after
the fracture has fully healed. A well-balanced
diet, regular exercise program, calcium and
vitamin D supplements,28 smoking cessation,
and medications to treat osteoporosis (such as
bisphosphonates) may help prevent additional compression fractures. Age should
never preclude treatment.
There is now good evidence that diagnosing
and treating osteoporosis does indeed reduce
the incidence of compression fractures of the
spine.24,29,30 [Reference 29—Evidence level A,
RCT; Reference 30—Evidence level A, RCT]
Regular activity and muscle strengthening
exercises have been shown to decrease vertebral fractures and back pain.31 Measures to
prevent falls must be initiated by patients and
their caregivers. Table 232 lists items that
should be assessed when determining what
preventive measures should be followed.
Additionally, family physicians can take a
leadership role in their communities by
assessing and addressing those factors that
can increase the incidence of vertebral compression fractures in elderly persons, such as
inappropriate or over-medication, use of
restraints, unsafe home situations, and physical abuse.

TABLE 2

Assessment of Risk for Falls in Older Persons
Avoidance of restraints
Balance assessment
Cardiac function, cardiac rhythm
heart rate, orthostatic pulse,
and blood pressure
Gait

Muscle strength
Neurologic function; cortical,
extrapyramidal, and cerebellar
functions; lower extremity peripheral
nerves; proprioception; reflexes
Vision

Information from Guideline for the prevention of falls in older persons. American
Geriatrics Society, British Geriatrics Society, and American Academy of Orthopaedic
Surgeons Panel on Falls Prevention. J Am Geriatr Soc 2001;49:664-72.

www.aafp.org/afp

AMERICAN FAMILY PHYSICIAN

115

Compression Fractures

Figures 3-5 provided by Jerry L. Old, M.D.
The authors thank Mark Meyer, M.D., and Allen
Greiner, M.D., University of Kansas School of Medicine, Kansas City, Kan., for their review and assistance in the preparation of the manuscript.
The authors indicate that they do not have any conflicts of interest. Sources of funding: none reported.
REFERENCES
1. Melton LJ 3d. Epidemiology of spinal osteoporosis.
Spine 1997;22(24 Suppl):2S-11S.
2. Melton LJ 3d, Kan SH, Frye MA, Wahner HW, O’Fallon WM, Riggs BL. Epidemiology of vertebral fractures in women. Am J Epidemiol 1989;129:1000-11.
3. Cooper C, Atkinson EJ, Jacobsen SJ, O’Fallon WM,
Melton LJ 3d. Population-based study of survival
after osteoporotic fractures. Am J Epidemiol 1993;
137:1001-5.
4. Kenny A, Taxel P. Osteoporosis in older men. Clin
Cornerstone 2000;2:45-51.
5. Resch A, Schneider B, Bernecker P, Battmann A,
Wergedal J, Willvonseder R, Resch H. Risk of vertebral fractures in men: relationship to mineral density of the vertebral body. Am J Roentgenol 1995;
164:1447-50.
6. Scane AC, Sutcliffe AM, Francis RM. The sequelae
of vertebral crush fractures in men. Osteoporos Int
1994;4:89-92.
7. Cook DJ, Guyatt GH, Adachi JD, Clifton J, Griffith
LE, Epstein RS, et al. Quality of life issues in women
with vertebral fractures due to osteoporosis. Arthritis Rheum 1993;36:750-6.
8. Gloth FM 3d. Pain management in older adults:
prevention and treatment. J Am Geriatr Soc 2001;
49:188-99.
9. Melton LJ 3d, Atkinson EJ, Cooper C, O’Fallon
WM, Riggs BL. Vertebral fractures predict subsequent fractures. Osteoporos Int 1999;10:214-21.
10. Nevitt MC, Ettinger B, Black DM, Stone K, Jamal
SA, Ensrud K, et al. The association of radiographically detected vertebral fractures with back pain
and function: a prospective study. Ann Intern Med
1998;128:793-800.
11. National Osteoporosis Foundation. Physicians
guide to prevention and treatment of osteoporosis.
Washington, D.C.: National Osteoporosis Foundation, 1998.
12. Rockwood CA Jr, Green DP, eds. Fractures.
Philadelphia: Lippincott, 1975.
13. Patel U, Skingle S, Campbell GA, Crisp AJ, Boyle IT.
Clinical profile of acute vertebral compression fractures
in osteoporosis. Br J Rheumatol 1991;30:418-21.
14. Rockwood CA Jr, Green DP. Rockwood and Green’s
Fractures in adults. 4th ed, 2 v. Philadelphia: Lippincott-Raven, 1996:1544-5.
15. American Geriatrics Society. The management of
chronic pain in older persons: AGS panel on chronic
pain in older persons. J Am Geriatr Soc 1998;46:
635-51.

116

AMERICAN FAMILY PHYSICIAN

www.aafp.org/afp

16. Silverman SL. The clinical consequences of vertebral
compression fracture. Bone 1992;13(Suppl 2):S2731.
17. Cooper C, O’Neill T, Silman A. The epidemiology of
vertebral fractures. European Vertebral Osteoporosis Study Group. Bone 1993;14(Suppl 1):S89-97.
18. Kado DM, Browner WS, Palermo L, Nevitt MC,
Genant HK, Cummings SR. Vertebral fractures and
mortality in older women: a prospective study.
Study of Osteoporotic Fractures Research Group.
Arch Intern Med 1999;159:1215-20.
19. Bratton RL. Assessment and management of acute
low back pain. Am Fam Physician 1999;60:2299308.
20. Schultz RJ. The language of fractures. Baltimore:
Williams & Wilkins, 1990.
21. Predey TA, Sewall LE, Smith SJ. Percutaneous vertebroplasty: new treatment for vertebral compression fractures. Am Fam Physician 2002;66:611-5.
22. Baur A, Stabler A, Arbogast S, Duerr HR, Bartl R,
Reiser M. Acute osteoporotic and neoplastic vertebral compression fractures: fluid sign at MR imaging. Radiology 2002;225:730-5.
23. Yamato M, Nishimura G, Kuramochi E, Saiki N,
Fujioka M. MR appearance at different ages of
osteoporotic compression fractures of the vertebrae. Radiat Med 1998;16:329-34.
24. Ullom-Minnich P. Prevention of osteoporosis and
fractures. Am Fam Physician 1999;60:194-202.
25. Silverman SL, Azria M. The analgesic role of calcitonin following osteoporotic fracture. Osteoporos
Int 2002;13:858-67.
26. Tamayo-Orozco J, Arzac-Palumbo P, Peon-Vidales
H, Mota-Bolfeta R, Fuentes F. Vertebral fractures
associated with osteoporosis: patient management. Am J Med 1997;103(Suppl):44S-8S.
27. Wolfe MM, Lichtenstein DR, Singh G. Gastrointestinal toxicity of nonsteroidal antiinflammatory
drugs. N Engl J Med 1999;340:1888-99.
28. Reid IR. The role of calcium and vitamin D in the
prevention of osteoporosis. Endocrinol Metab Clin
North Am 1998;27:389-98.
29. Maricic M, Adachi JD, Sarkar S, Wu W, Wong M,
Harper KD. Early effects of raloxifene on clinical
vertebral fractures at 12 months in postmenopausal women with osteoporosis. Arch Intern Med
2002;162:1140-3.
30. Black DM, Thompson DE, Bauer DC, Ensrud K,
Musliner T, Hochberg MC, et al. Fracture risk
reduction with alendronate in women with osteoporosis: the Fracture Intervention Trial. FIT
Research Group. J Clin Endocrinol Metab 2000;
85:4118-24.
31. Sinaki M, Itoi E, Wahner HW, Wollan P, Gelzcer R,
Mullan BP, et al. Stronger back muscles reduce the
incidence of vertebral fractures: a prospective 10
year follow-up of postmenopausal women. Bone
2002;30:836-41.
32. Guideline for the prevention of falls in older persons. American Geriatrics Society, British Geriatrics
Society, and American Academy of Orthopaedic
Surgeons Panel on Falls Prevention. J Am Geriatr
Soc 2001;49:664-72.

VOLUME 69, NUMBER 1 / JANUARY 1, 2004

