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Abstract
Hip and spine fractures represent just a portion of the burden of osteoporosis; however, these fractures require treatment and often
represent a major change in lifestyle for the patient and their family. The orthopedic surgeon plays a crucial role, not only in the
treatment of these injuries but also providing guidance in prevention of future osteoporotic fractures. This review provides a brief
epidemiology of the fractures, details the surgical techniques, and outlines the current treatment guidelines for orthopedic surgeons.
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Osteoporotic Hip and Spine Fractures

Hip and spine fractures represent just a portion of the burden of

osteoporosis. However, these fractures require treatment and

often represent a major change in lifestyle for the patient and

their family. The orthopedic surgeon plays a crucial role, not

only in the treatment of these injuries but also providing

guidance in prevention of future osteoporotic fractures.

Hip Fractures—Epidemiology

Hip fractures in the elderly patients are a growing epidemic as

the population ages. This, in part, is likely due to the greater pre-

valence of osteoporosis.1 There are no boundaries with hip frac-

tures as they affect individuals regardless of age, gender, or race.

Although these fractures represent only a small portion of osteo-

porotic fractures (14%), hip fractures represent 72% of the cost

expenditure or are projected to cost over 18.2 billion dollars by

2025.1 It is not just the burden of hip fracture fixation affecting

health care costs. The aftercare and subsequent decline in inde-

pendence and heath come into the picture. The underlying cause

of the fracture needs to be addressed with the patient and their

family. By treating osteoporosis in patients with prior fractures,

there was a 50% reduction in risk of future fractures.2

Patients and their families need to be counseled appropri-

ately before surgery regarding return to prefracture mobility.

The risk of not regaining mobility was noted to be highest in

those independent ambulators without use of assistive devices.3

Information regarding outcomes after hip fracture surgery

should be discussed prior to the surgery with the patient and

their family.

It is well known that hip fractures represent an injury with

increased morbidities and mortality. The complications after hip

fracture range from admission to an intensive care unit, deep

venous thrombosis, wound dehiscence, bedsores, pneumonia,

failure of fixation, and death.4-6 Pugely et al developed a 30-

day risk calculator for morbidity and mortality following hip

fracture surgery.7 Those factors associated with an increased

morbidity and mortality included age greater than 80 and male

sex.7 This model supported previous studies regarding increased

mortality after hip fractures in the male gender.

The Surgical Treatment of Osteoporotic Hip Fractures

With rare exception, the treatment of an osteoporotic hip frac-

ture requires surgery. At times, there are conflicting opinions

regarding preoperative clearance. A few studies have docu-

mented that preoperative cardiac testing in patients with hip

fracture delays surgery and increases costs without improving

morbidity or mortality.8,9 It is important there not be excessive

tests that will not impact the outcome and instead contribute to

a significant delay in surgery. There should be identification of

treatable risk factors prior to surgery and optimization of the

patient. Management of the elderly patients with hip fracture

requires communication and group effort between anesthesia,

the surgeon, and the medicine team.10 With the increased bur-

den of hip fractures due to the aging population, the establish-

ment of a geriatric fracture service should be considered. Not

only can the outcomes of patients with fracture be improved,

the protocols in place provide guidance for common issues.
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A goal of fracture fixation in the geriatric patient should be

avoidance of complications and need for reoperation by adher-

ing to solid surgical principles.10-17

The implant selection for the treatment of geriatric proximal

femur fractures should include evaluation of the fracture pattern,

preexisting bone quality, mobility, and mental status, presence of

arthritis, and surgeon experience. In addition, there should be

consideration of implant cost and outcomes of specific implants.

Femoral neck fractures. Femoral neck fracture treatment should

consider the fracture type, patient physiologic age, and pres-

ence of symptomatic arthritis. Nondisplaced fractures and

valgus-impacted fractures can be treated with cannulated screw

fixation. It is the displaced fractures that include more options:

closed reduction and percutaneous pinning, closed/open reduc-

tion and fixation with a sliding hip screw (with or without a

derotation screw), hemiarthroplasty (HA), or total hip arthro-

plasty (THA). The basic tenets of fixation of femoral neck and

peritrochanteric fractures with a sliding hip screw, including

preoperative planning to use the correct angle implant, ana-

tomic reduction in the fracture, and having a tip apex distance

of 25 mm or less, are important details for success with these

fractures18,19 (Figures 1 and 2).

The choice between HA and THA is a topic generating signif-

icant discussion. The Displaced Femoral Neck Fracture Arthro-

plasty Consortium for Treatment and Outcomes found

significant improved outcome scores on the SF-36 and Western

Ontario and McMaster Universities Arthritis Index (WOMAC)

function for the THA group in a prospective randomized trial of

40 patients.20 There was not a significant increased risk of com-

plications, thus, the authors concluded THA is a valuable treat-

ment option.20 Better outcomes in terms of function and quality

of life were also found after THA in a study of 120 patients with

4-year follow-up.21 In a meta-analysis that reviewed 8 rando-

mized trials including 986 patients, patients with a THA achieved

improved outcome scores and had less pain but had a higher dis-

location rate.22 If choosing THA for treatment of a femoral neck

fracture, the optimal patient is an active, lucid patient, with some

preexisting degenerative changes. If torn between primary THA

versus open reduction internal fixation (ORIF), it is better to

choose THA as conversion to THA after failed ORIF has a higher

complication rate and lower functional outcome scores.23

For those individuals who are treated with a hemiartho-

plasty, the surgeon is faced with the choice of a unipolar versus

a bipolar arthroplasty. There were equivalent clinical outcomes

after 1 year in a randomized study of unipolar versus bipolar

arthroplasty, but noted a higher incidence of acetabular erosion

in the unipolar patients.24

Intertrochanteric/subtrochanteric Fractures. Just like with femoral

neck fractures, one should approach implant selection based

on fracture pattern stability. Stable intertrochanteric fractures

can be treated with a sliding hip screw device or an intramedul-

lary nail (IMN). For unstable fracture patterns, an IMN is the

preferred treatment.25,26 There are several surgical details impor-

tant for success in IMN of the elderly patients with hip fracture.

Preoperative full-length femur films are important no matter

what the fixation choice. Some considerations in fixation with

a long IMN include the femoral bow. Most nail systems have

a radius of curvature greater than the femur.27 This means the

nail is straighter than the femur and there may be a risk of ante-

rior cortical penetration. Appropriate preoperative fluoroscopic

imaging to obtain a true anterior–posterior and lateral view is

important. On the lateral fluoroscopic images, the ideal starting

position should be in the middle one-third of the greater trochan-

ter to minimize the risk of anterior cortical penetration and

ensure a mid-axial position of the femoral nail distally on both

the anteroposterior and lateral views. There are reduction aids,

depending on manufacturer, to assist with aligning the guidewire

to the mid portion of the femur (Figure 3). In osteoporotic bone,

the use of an implant traversing the full length of the bone can

help prevent stress risers at the tip of a short nail and provide

a wide buttress of support in the bone.28,29

Figure 1. A and B, Intraoperative fluoroscopic imaging of acceptable
anterior–posterior (AP) and lateral views of the proximal femur prior
to starting the procedure.

Figure 2. A and B, Anterior–posterior (AP) and lateral images of the
proximal femur demonstrating a tip apex distance (TAD) of less than
25 mm.
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Atypical femur fractures. Atypical femur fractures are those

group of fractures occurring with a low-energy mechanism and

often associated with use of bisphosphonates.30-33 These frac-

tures are located below the lesser trochanter in the proximal

femur and typically have characteristic radiographic features:

cortical beaking, focal lateral cortical thickening, short oblique,

or transverse in nature.31,34,35 In evaluation of bone biomecha-

nical properties, changes have been noted with the prolonged

use of bisphosphonates. The bone has demonstrated changes

in crystallinity (lower mineral crystallinity), higher collagen

maturity, a lower elastic modulus, and contact hardness com-

pared to untreated women.36 It is important to understand that

this is a pathologic type of fracture and fixation should reflect

this.37 Preoperatively, one should also obtain images of the

contralateral side as there may already be a stress reaction pres-

ent30,33 (Figure 4). If a contralateral stress fracture is identified,

one should recommend prophylactic fixation.30,32 In one case

series, Banffy et al33 identified 6 nondisplaced stress fractures

after bisphosphonate use managed nonoperatively. Of the 6

fractures, 5 eventually displaced and required subsequent fixa-

tion and had a statistically significant longer hospital stay when

compared with the patients the authors treated prophylactically.

Vertebral Compression Fractures

Vertebral compression fractures (VCFs) are a common cause

of pain and morbidity in the elderly patients. One may not real-

ize how common these fractures are in postmenopausal

women. In the United States alone, there is an estimate of

500 000 fractures annually.1 The treatment costs of these frac-

tures are also tremendous, estimated to be greater than of

US$15 billion.1

The VCF may just signal the beginning of a downhill spiral

if the underlying etiology is not addressed. Patients often com-

plain of pain, which may be disabling. There may be progres-

sive spinal deformity. This affects lung function, decreasing

vital capacity and functional levels, which affects mortality.38

There is also increased risk of additional compression frac-

tures.39 The presentation of a patient with a VCF often is just

with pain, which may be poorly localized, and without a direct

etiology or traumatic event. Neurologic symptoms are rare.

Complete evaluation of these patients should include a clinical

examination, radiographic studies, and laboratory evaluation. It

is important to rule out a metastatic process and infection.

Advanced radiographic imaging may be helpful (Figure 5).

Figure 3. When the guide wire initially travels too anterior distally in subtrochanteric femur fractures (A), reduction aids (B and C) are useful to
obtain proper positioning of the guidewire for proper nail position.

Figure 4. A, Anterior–posterior (AP) hip of a patient with an atypical
femur fracture. Note the short oblique fracture and cortical beaking.
B, Contralateral hip of the same patient. Note the stress reaction
present with increased lateral cortical thickening. She underwent
prophylactic intramedullary nailing of the right femur.
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Noninvasive treatment should be the initial treatment. Med-

ications are used to control the pain and/or spasm. It is impor-

tant to minimize the use of narcotics due to the sedating effects

on older individuals. Additional treatment options include

activity modification and physical therapy with an emphasis

on core strengthening. The use of a brace in older individuals

is controversial. There is question as to its efficacy, and the

ability for the patient to comply is another concern. If pre-

scribed, close follow-up should ensue to ensure that the brace

is providing support and/or preventing flexion. Should conser-

vative measures fail or the patient have difficulty in mobilizing,

vertebral augmentation represents an attractive option. Opera-

tive treatment of vertebral collapse includes vertebral augmen-

tation with vertebroplasty (VP) or kyphoplasty (KP). Both

procedures are performed under fluoroscopic imaging and use

cement. The end results of the procedures are slightly different

in terms of restoration of vertebral height.

Vertebroplasty is performed by placing a trocar and needle

in the vertebral body, followed by the injection of cement.

The advantages of VP include a faster procedure time, less

invasive technique, and durability.40,41 Disadvantages include

that the fractures are fixed in position without restoration of

vertebral height and/or correction of kyphotic deformity.

There also remains the risk of cement leakage and neurologic

compromise.40

Kyphoplasty is a procedure in which a balloon is placed into

the vertebral body and inflated to restore vertebral height, fol-

lowed by the injection of cement. Like VP, KP is minimally

invasive and cement complications remain a risk.42-44 The

advantages of KP include subjective and objective improve-

ment in quality of life and function.44-46 It is important to have

careful patient selection as those with pain from a fixed defor-

mity, instability, or both are not candidates for KP.47

The AAOS guidelines (reference: www.aaos.org/guide-

lines) recommend against VP and offer weak support for KP

based on the clinical and scientific literature. It is important the

physician be able to provide objective information to the

patient as a basis of their decision making. In addition, since

VCF are the end result of osteoporosis, as in hip fractures, one

should provide evaluation and treatment/referral for the under-

lying disease process.47

In conclusion, osteoporotic fractures of the hip and spine are

a major health problem with increasing occurrence as the pop-

ulation ages and a significant cost burden to society. When a

patient sustains an osteoporotic hip or spine fracture, prompt

evaluation and treatment with a team approach is critical. There

is less tolerance for repeat procedures in the elderly patients, so

minimizing complications and morbidities is paramount. The

orthopedic surgeon should be proactive in recognizing the

underlying etiology and have a system in place for treatment

plans and/or referrals as ultimately evaluation and treatment

of osteoporosis can help save lives.
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