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Illustrative Case
A 75-year-old woman presented to her fam-

ily physician with persistent left buttock pain
for several weeks. Staff at the patient’s assisted
living facility had noted that in recent weeks
she had occasionally limped when walking
from her bed to the bathroom. However, she
remained able to shower, dress herself, and
walk to the main dining room and garden.

On careful review of the patient’s history,
the physician determined that a fall had not
taken place. Aside from mild Alzheimer’s dis-
ease, the patient was in good health. Other
than the slight limp, her physical examination
was normal.

Initial plain-film radiographs of the patient’s
left hip suggested a possible hip fracture (Fig-
ure 1). T1-weighted magnetic resonance imag-
ing (MRI) confirmed the presence of a left
nondisplaced femoral neck fracture (Figure 2).

The patient subsequently underwent open
reduction and internal fixation of the frac-
ture. She had an uncomplicated postoperative
course and returned to the assisted living
facility.

H
ip fracture is a major public
health problem in the United
States.1-3 It results in hospi-
talization, disability, and loss
of independence for an esti-

mated 300,000 persons annually in this
country.2,4 In 1995 alone, medical treatment
for this injury, including inpatient care,
nursing home care, and outpatient services,
cost an estimated $8.68 billion.2 With the
aging of the U.S. population, the number of
hip fractures is expected to increase in the
near future.1,2,5

Delayed recognition of hip fracture can
result in increased morbidity and mortality,
as well as a rapid decline in quality of life.
One-year mortality rates after this injury
range from 15 to 20 percent.1,2,6,7 Approxi-
mately 50 percent of patients who lived in-
dependently before sustaining a hip fracture
are unable to regain their independent
lifestyle; instead, they face ongoing disability
and prolonged institutionalization.2,3 Given
these serious consequences, it is vital to
detect and appropriately treat patients with
hip fracture.

Patients with hip fracture typically present to the emergency department or their physician’s
office after a fall. They are often unable to walk, and they may exhibit shortening and exter-
nal rotation of the affected limb. Frequently, they have hip pain. In some instances, however,
patients with hip fracture may complain only of vague pain in their buttocks, knees, thighs,
groin, or back. Their ability to walk may be unaffected, and initial radiographic findings may
be indeterminate. In these patients, additional studies, such as magnetic resonance imaging or
bone scanning, may be necessary to confirm the presence of hip fracture. A high index of sus-
picion often is required for prompt diagnosis and treatment of an occult hip fracture. Even
when a patient is able to walk and has no documented trauma, localized hip pain, or typical
shortening and malrotation deformity, the family physician should be alert to the possibility
of hip fracture, particularly in a patient who is older than 65 years, presents with nonspecific
leg discomfort, and complains of difficulty bearing weight on the affected limb. A heightened
suspicion for hip fracture should lead to further diagnostic evaluation, especially if the patient
has additional risk factors, such as use of a complicated drug regimen, impaired vision, physi-
cal or neurologic impairment, or comorbid condition (e.g., osteoporosis, malignancy). When
hip fracture is detected early, appropriate treatment can minimize morbidity and mortality and
prevent the rapid decline in quality of life that often is associated with this injury. (Am Fam
Physician 2003;67:537-42. Copyright© 2003 American Academy of Family Physicians.)
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Clinical Presentation of Hip Fracture
The typical patient with hip fracture is often an elderly

woman with dementia who sustains a fall, may complain
of severe hip pain, and is unable to walk. The physical
examination commonly reveals an abducted and exter-
nally rotated hip with leg-length discrepancy. The patient
usually has localized tenderness over the hip and limited
range of motion of the affected limb during attempts at
passive and active rotation and flexion. Radiographs clearly
demonstrate the fracture.

In some instances, however, patients with hip fracture
have normal ambulation and complain only of vague pain
in their buttocks, knees, thighs, groin, or back. These
patients frequently report no antecedent trauma, particu-
larly if cognitive impairment is present. Their physical
examination, including assessments of active, passive, and
resisted movements of the affected hip joint and limb, may
be normal. They often have additional injuries (e.g., scalp

lacerations, knee sprains, or other impairments) that mask
the hip pathology and direct the physician’s attention away
from the diagnosis of hip fracture.

Diagnostic Imaging
The diagnosis of hip fracture can usually be established

with a detailed history, a thorough physical examination,
and plain-film radiographs of the symptomatic hip. If
radiographic findings are indeterminate but suspicious for
a hip fracture, other imaging modalities can be useful in
confirming the diagnosis.
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Some patients with hip fracture have normal
ambulation and complain only of vague pain 
in their buttocks, knees, thighs, groin, or back.

FIGURE 1. Plain-film radiograph of the left hip in a 75-year-
old woman with left buttock pain. The femoral neck
appears to be shortened superiorly, and the edge of the
femoral head appears to be impacted on top of the
femoral neck (arrow). However, the fracture is not well
characterized on the radiograph.

FIGURE 2. Coronal T1-weighted magnetic resonance imag-
ing study of the hip joints in the patient in Figure 1. This
study confirmed the presence of a left nondisplaced
femoral neck fracture (arrow).
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Various nonrandomized, observational studies have
shown that bone scanning of the hip using technetium 
Tc 99m polyphosphate as the radiopharmaceutical can be
up to 98 percent sensitive in confirming the presence of hip
fracture when initial radiographic findings are normal or
indeterminate.8-10 The current recommendation is to delay
scanning for up to 72 hours to optimize the chance of de-
tecting the fracture.11 [Evidence level C, consensus/expert
guidelines] In such cases, patients may be admitted to the
hospital, treated with bed rest, and reevaluated in two to
three days.

Various studies also have demonstrated the efficacy of
MRI in diagnosing hip fractures.12-19 One prospective study
showed that coronal T1-weighted hip MRI was 100 percent
sensitive in confirming the presence of hip fracture in
patients with indeterminate findings on initial plain-film
radiographs.17 [Evidence level B, nonrandomized study]
The authors of the study concluded that MRI is more
accurate and probably less expensive than other imaging
alternatives (i.e., bone scanning and computed tomo-
graphic [CT] scanning), especially if consideration is given
to the fact that earlier detection results in faster recovery
and shorter hospital stays. In this study, the estimated total
charges were $448 for MRI, $455 for bone scanning, and
$797 for CT scanning.

Other cited advantages of MRI over bone scanning or
CT scanning include its ability to detect fractures within
24 hours and its noninvasive nature (i.e., no exposure to
ionizing radiation).11,14 The decision to use bone scanning
or MRI largely depends on the availability of these tech-
nologies at a given medical facility and the preference of
the treating physician. If these resources are not available,
the physician should confer with an orthopedic surgeon to
decide which imaging modalities should be used.

Differential Diagnosis
The differential diagnosis of hip or leg pain is extensive.

Therefore, a thorough history and careful physical exami-
nation are crucial in determining the underlying cause.
Because certain types of hip fracture are associated with an
increased risk of avascular necrosis of the femoral head,
hip pain subsequent to major trauma should be consid-
ered indicative of hip fracture until proved otherwise.20,21

Other lower body fractures must be excluded. For exam-
ple, fractures of the acetabulum and pubic ramus or stress
fractures may present with signs and symptoms similar to
those of a hip fracture. In particular, patients with stress

fractures may present with little or no history of
trauma.8,11 Symptoms that suggest a stress fracture include
limping and hip or leg pain that is generally worse at night.
Stress fractures are often associated with comorbid condi-
tions such as malnutrition, gait impairment, and mechan-
ical overuse.11,20 In the elderly, stress fractures are often
caused by osteopenic bone or pathologic conditions such
as malignancy.11,20

Once the diagnosis of hip or other lower body fracture
has been ruled out, more common but chronic sources of
hip or leg pain should be considered. Osteoarthritis re-
mains one of the most frequent causes of hip or leg pain in
patients older than 50 years.22 Classic symptoms include
limping and hip pain that progressively worsen over time.
Plain-film radiographs are generally sufficient to diagnose
the narrowing of the joint space that occurs with
osteoarthritis. Other acute and chronic diagnostic possibil-
ities are listed in Table 1.11,20,22
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If initial radiographic findings are indeterminate but
suspicious for a hip fracture, other imaging modali-
ties can be useful in confirming the diagnosis.

TABLE 1

Differential Diagnosis of Hip or Leg Pain

Source of pain Diagnosis

Bone Fracture, avascular necrosis of the femoral 
head, primary neoplasm, metastatic disease

Joint Osteoarthritis, inflammatory arthritis, septic 
arthritis, crystalloid arthritis, osteoid osteoma, 
osteitis pubis, acetabular tear

Muscle, tendon, Contusion, iliotibial band syndrome, muscle 
bursa strain, tendonitis, trochanteric bursitis, 

iliopsoas bursitis, pyriformis syndrome, 
myositis ossificans

Spine, Disorders of the lumbar disc, lumbar spinal 
neuropathic stenosis, sciatica, coccygodynia, meralgia 
source paresthetica 

Others Hernia, abdominal pathology, pelvic pathology, 
referred pain from knee, ankle, or foot

Information from references 11, 20, and 22
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FIGURE 3. Basic fracture types. Various combinations of these fracture types can occur.
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Subcapital neck fracture Transcervical neck fracture Intertrochanteric fracture

Subtrochanteric fracture Fracture of the greater trochanter Fracture of the lesser trochanter

TABLE 2

General Anatomic Classification of Hip Fracture

Fracture type Frequency Potential complications

Intracapsular fracture
Femoral neck 45 percent in the elderly; male-to-female ratio: 1:3 Avascular necrosis of the femoral head, nonunion 

or malunion, late degenerative changes
Extracapsular fracture

Intertrochanteric 45 percent in the elderly; male-to-female ratio: 1:3 Rarely, nonunion or malunion; degenerative changes
Subtrochanteric 10 percent, with bimodal distribution (i.e., persons  High rates of nonunion and implant (i.e.,intramedullary  

20 to 40 years of age and persons more than 60 nails or devices); fatigue because of high physical 
years of age) stresses in the region

Information from references 20, 21, and 23.



Classification and Treatment 
of Hip Fractures

Hip fractures are usually classified according to
anatomic location (Table 220,21,23 and Figure 3). They are
typically identified as intracapsular (femoral neck fracture)
or extracapsular (intertrochanteric or subtrochanteric
fracture). These fractures are also classified according to
severity and degree of stability24; the Garden classification
is an example20,21 (Table 3).25,26

The distinction between intracapsular and extracapsu-
lar fracture has prognostic value. For example, early
detection of intracapsular fractures is especially impor-
tant, because these fractures are prone to complications
for two primary reasons. First, disruption of the blood
supply to the femoral head frequently occurs and can lead
to avascular necrosis. Second, the head fragment of the
fracture is often a shell containing fragile cancellous bone
that provides poor anchorage for a fixation device, a situ-
ation that often increases the possibility of nonunion or
malunion.20,21,27

Most patients with hip fracture require surgical reduc-
tion and internal fixation. However, the choice of surgical
procedure depends on the type of fracture, the preference
of the orthopedic surgeon, the severity of the injury, the
age of the patient, the presence or absence of comorbid
conditions (e.g., osteoporosis, hip joint osteoarthritis), and
the prognosis for recovery during rehabilitation.21 For
example, extracapsular intertrochanteric fractures are typ-
ically repaired with surgical reduction and internal fixa-
tion. In contrast, treatments for intracapsular femoral neck
fractures vary from internal fixation to hemiarthroplasty
to total hip replacement, depending on the severity of the
fracture, the stability of the joint, the patient’s condition,
and the surgeon’s preference.21,27

Measures for Preventing Hip Fracture
The identification and treatment of modifiable risk fac-

tors, including osteoporosis, is vital to preventing hip frac-

ture.28,29 Various measures are available for treating the
underlying causes of bone loss and fragility (Table 4).6,28-32

Osteoporosis is probably the most important disease
associated with hip fracture. Prevention of this disease is
crucial to reducing the risk of hip fracture, especially in
postmenopausal women.6,28,29 Family physicians should
maintain a high index of suspicion for osteoporosis in
postmenopausal women with multiple risk factors, screen-
ing for (e.g., bone density testing) and treating the disease
when indicated.28

Regardless of risk factors and if no contraindications exist,
all patients should be encouraged to take appropriate doses
of calcium (1,000 to 1,500 mg per day) and vitamin D
(400 to 800 IU per day), and to engage in weight-bearing,
and muscle-strengthening exercises.6,28 [References 6 and
28—Evidence level C, consensus/expert guidelines] Other
useful interventions to decrease the risk of osteoporosis and
subsequent hip fracture include bisphosphonates or selec-
tive estrogen receptor modulators, smoking cessation,
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TABLE 3

Garden Classification of Acute Fractures 
of the Femoral Neck

Type 1: Valgus impaction of the femoral head

Type 2: Complete but nondisplaced fracture

Type 3: Varus displacement of the femoral head

Type 4: Complete loss of continuity between both fragments

Information from references 25 and 26.

TABLE 4

Therapeutic Options for Preventing and Treating 
Osteoporosis and Reducing the Risk of Hip Fracture*

Calcium supplementation (1,000 to 1,500 mg per day)

Vitamin D supplementation (400 to 800 IU per day)

Bisphosphonates (e.g., alendronate [Fosamax], risedronate 
[Actonel])

Selective estrogen receptor modulators (e.g., raloxifene [Evista])

Calcitonin

Regular physical activity (e.g., weight-bearing and muscle-
strengthening exercises)

Reduction of modifiable risk factors (e.g., smoking cessation, 
alcohol abstinence)

Fall prevention (e.g., use of assistive devices, home safety 
practices, physical therapy for gait stabilization)

Anabolic steroids, pulsatile growth hormone, or parathyroid 
hormone therapy (experimental)

*—Although hormone replacement therapy has been used for the
prevention and treatment of osteoporosis, recent results from the
Women’s Health Initiative trial32 indicate that combined estrogen
plus progestin is not a viable intervention for the primary preven-
tion of chronic diseases; results from the estrogen-only arm of the
trial are pending.

Information from references 6 and 28 through 32.
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moderation of alcohol use, simplification of drug regi-
mens, gait stabilization therapy, and the use of assistive
devices to prevent falls.28,29,31 [References 29 and 31—Evi-
dence level C, consensus/expert guidelines]

Although hormone replacement therapy has been used
for osteoporosis prevention, recent results from the
Women’s Health Initiative (WHI) trial32 demonstrated
that overall health risks exceeded the benefits of using
combined estrogen plus progestin for an average follow-up
period of 5.2 years in healthy postmenopausal women in
the United States. The WHI findings indicated that the
estrogen-progestin combination is not a viable interven-
tion for primary prevention of chronic diseases. Results
from the estrogen-only arm of the WHI trial are pending.

The authors indicate that they do not have any conflicts of inter-
est. Sources of funding: none reported.

The authors thank the following for their contributions to this
paper: Ted Funahashi, M.D., Department of Orthopedic Surgery,
Southern California Permanente Medical Group, Anaheim; James
W. Mayo, M.D., Department of Family Medicine, Southern Cali-
fornia Permanente Medical Group, Mission Viejo; and Debra Brun-
ner, M.A., Placentia, Calif.

REFERENCES 

1. Johnell O. The socioeconomic burden of fractures: today and in
the 21st century. Am J Med 1997;103(2A):20S-5S.

2. Ray NF, Chan JK, Thamer M, Melton LJ III. Medical expenditures
for the treatment of osteoporotic fractures in the United States in
1995: report from the National Osteoporosis Foundation. J Bone
Miner Res 1997;12:24-35.

3. Youm T, Koval KJ, Zuckerman JD. The economic impact of geri-
atric hip fractures. Am J Orthop 1999;28:423-8.

4. Hip fracture outcomes in people age fifty and over. Washington,
D.C.: Office of Technology Assessment, U.S. G.P.O., 1994:1-95.

5. Melton LJ III. Epidemiology of fractures. In: Riggs BL, Melton LJ III,
eds. Osteoporosis: etiology, diagnosis, and management. 2d ed.
Philadelphia: Lippincott-Raven, 1995:225-47.

6. Genant HK, Cooper C, Poor G, Reid I, Ehrlich G, Kanis J, et al.
Interim report and recommendations of the World Health Organi-
zation Task-Force for Osteoporosis. Osteoporos Int 1999;10:259-64.

7. Schurch MA, Rizzoli R, Mermillod B, Vasey H, Michel JP, Bonjour JP.
A prospective study on socioeconomic aspects of fracture of the
proximal femur. J Bone Miner Res 1996;11:1935-42.

8. Geslien GE, Thrall JH, Espinosa JL, Older RA. Early detection of
stress fractures using 99mTc-polyphosphate. Radiology 1976;121
(3 pt 1):683-7.

9. Holder LE, Schwarz C, Wernicke PG, Michael RH. Radionuclide
bone imaging in the early detection of fractures of the proximal
femur (hip): multifactorial analysis. Radiology 1990;174:509-15.

10. Lewis SL, Rees JI, Thomas GV, Williams LA. Pitfalls of bone scintig-
raphy in suspected hip fractures. Br J Radiol 1991;64:403-8.

11. Ruddy S, Harris ED, Sledge CB, Kelley WN, eds. Kelley’s Textbook
of rheumatology. 6th ed. New York: Saunders, 2001:534-43.

12. Evans PD, Wilson C, Lyons K. Comparison of MRI with bone scan-
ning for suspected hip fracture in elderly patients. J Bone Joint
Surg [Br] 1994;76:158-9.

13. Guanche CA, Kozin SH, Levy AS, Brody LA. The use of MRI in the
diagnosis of occult hip fractures in the elderly: a preliminary
review. Orthopedics 1994;17:327-30.

14. Haramati N, Staron RB, Barax C, Feldman F. Magnetic resonance
imaging of occult fractures of the proximal femur. Skeletal Radiol
1994;23:19-22.

15. Kamano M, Narita S, Honda Y, Fukushima K, Yamano Y. Contrast
enhanced magnetic resonance imaging for femoral neck fracture.
Clin Orthop 1998;May(350):179-86.

16. Konishiike T, Makihata E, Tago H, Sato T, Inoue H. Acute fracture
of the neck of the femur. An assessment of perfusion of the head
by dynamic MRI. J Bone Joint Surg [Br] 1999;81:596-9.

17. Quinn SF, McCarthy JL. Prospective evaluation of patients with
suspected hip fracture and indeterminate radiographs: use of 
T1-weighted MR images. Radiology 1993;187:469-71.

18. Rizzo PF, Gould ES, Lyden JP, Asnis SE. Diagnosis of occult fractures
about the hip. Magnetic resonance imaging compared with bone-
scanning. J Bone Joint Surg [Am] 1993;75:395-401.

19. Speer KP, Spritzer CE, Harrelson JM, Nunley JA. Magnetic reso-
nance imaging of the femoral head after acute intracapsular frac-
ture of the femoral neck. J Bone Joint Surg [Am] 1990;72:98-103.

20. Canale ST, ed. Campbell’s Operative orthopaedics. 9th ed. St.
Louis: Mosby, 1998:2181-223.

21. McRae R. Practical fracture treatment. 3d ed. Edinburgh: Churchill
Livingstone, 1994:260-72.

22. Brown CR Jr. Arthritis and allied conditions. In: Callaghan JJ,
Rosenberg AG, Rubash HE, eds. The adult hip. Vol. 1. Philadelphia:
Lippincott-Raven, 1998:561-73.

23. Guss DA. Hip fracture presenting as isolated knee pain. Ann
Emerg Med 1997;29:418-20.

24. Caviglia HA, Osorro PQ, Comando D. Classification and diagnosis
of intracapsular fractures of the proximal femur. Clin Orthop
2002;June(399):17-27.

25. Garden RS. The structure and function of the proximal end of the
femur. J Bone Joint Surg 1961;43B:576-89.

26. Garden RS. Reduction and fixation of subcapital fractures of the
femur. Orthop Clin North Am 1974;5:683-712.

27. Lu-Yao GL, Keller RB, Littenberg B, Wennberg JE. Outcomes after
displaced fractures of the femoral neck. A meta-analysis of one
hundred and six published reports. J Bone Joint Surg [Am] 1994;
76:15-25.

28. Osteoporosis prevention, diagnosis, and therapy. NIH Consens
Statement 2000;17:1-45.

29. Physician’s guide to prevention and treatment of osteoporosis.
Washington, D.C.: National Osteoporosis Foundation, 1999:1-9.

30. Neer RM, Arnaud CD, Zanchetta JR, Prince R, Gaich GA, Reginster
JY, et al. Effect of parathyroid hormone (1-34) on fractures and
bone mineral density in postmenopausal women with osteoporo-
sis. N Engl J Med 2001:344:1434-41.

31. Reducing falls and resulting hip fractures among older women.
MMWR Recomm Rep 2000;49(RR-2):1-12.

32. Risks and benefits of estrogen plus progestin in healthy post-
menopausal women: principal results from the Women’s Health
Initiative randomized controlled trial. JAMA 2002;288:321-33.

542 AMERICAN FAMILY PHYSICIAN www.aafp.org/afp VOLUME 67, NUMBER 3  /  FEBRUARY 1, 2003


