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Abstract: Osteoporosis, a systemic skeletal disease characterized by low bone 

mass and microarchitectural deterioration of bone tissue, leads to increased bone 

fragility and a higher risk of fractures. Fractures associated with osteoporosis, 

particularly in the hip, spine, and wrist, represent a significant public health concern 

due to their frequency, the morbidity and mortality rates they cause, and the economic 

burden imposed on health care systems globally. The management and treatment 

strategies for osteoporotic fractures involve a comprehensive approach encompassing 

acute care, rehabilitation, pharmacological intervention, surgical management where 

necessary, and long-term preventive strategies.  
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Understanding the pathology of osteoporosis-related fractures is crucial for 

effective management. The loss of bone density makes bones more susceptible to 

mechanical loading forces which would otherwise not result in a fracture. Common 

sites for osteoporotic fractures include the vertebrae, proximal femur, distal radius, 

and proximal humerus. These injuries often occur following minimal trauma, such as 

a fall from standing height or even less in severe cases. In elderly patients, the 

consequences of such fractures extend beyond the immediate complications, affecting 

mobility, independence, and overall quality of life. The immediate goal following an 

osteoporotic fracture is pain control and stabilization of the injured area. For vertebral 

fractures, conservative measures such as bracing, analgesia, and limited bed rest with 

early mobilization are frequently employed. Severe and painful vertebral crush 

fractures not responsive to conservative measures may be treated with vertebroplasty 

or kyphoplasty, where bone cement is injected into the fractured vertebra to restore 

structural integrity and alleviate pain. Hip fractures, however, are often best managed 

surgically through internal fixation, hemiarthroplasty, or total hip arthroplasty, 

depending on the type and location of the fracture as well as the patient’s pre-existing 

functional status and comorbidities. Upper limb fractures, such as those of the distal 
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radius and proximal humerus, may be managed conservatively with casting or 

splinting, but some complex injuries will require surgical intervention [1]. 

Pain management is central to the acute care of osteoporosis-related fractures 

and may include acetaminophen, non-steroidal anti-inflammatory drugs (NSAIDs), 

and where necessary, short-term opioids. Regional nerve blocks are sometimes used 

in the acute setting, particularly for hip fractures prior to surgery. Following 

stabilization of the fracture, focus shifts towards rehabilitation, which aims to restore 

the patient's pre-fracture level of function, maximize independence, and prevent 

future falls. Physical therapy plays an integral role, targeting strength, balance, and 

gait training. Early mobilization is encouraged to reduce the risk of complications 

such as deep vein thrombosis, pulmonary embolism, pneumonia, muscle wasting, and 

pressure sores. Occupational therapy may also be beneficial, particularly for 

adaptations within the home environment and education on safe transfer and 

ambulation techniques. Multidisciplinary involvement is crucial for optimizing 

outcomes—collaboration between orthopedic surgeons, geriatricians, rehabilitation 

specialists, physiotherapists, occupational therapists, and nursing staff is essential. 

Nutritional assessment and support should be implemented early, with attention to 

adequate protein and calorie intake, as well as appropriate supplementation of calcium 

and vitamin D [2]. 

Pharmacological Treatment for Osteoporosis and Fracture PreventionLong-term 

management of patients who have suffered osteoporotic fractures focuses not only on 

healing the current injury but, critically, on reducing the risk of subsequent fractures. 

Pharmacological therapy for osteoporosis should be initiated or reinforced after a 

fracture has been diagnosed. Bisphosphonates (such as alendronate, risedronate, 

ibandronate, and zoledronic acid) are first-line drugs that inhibit osteoclastic bone 

resorption and thus reduce the risk of new vertebral and non-vertebral fractures. 

Alternate agents include selective estrogen receptor modulators (SERMs) like 

raloxifene, the RANK ligand inhibitor denosumab, the anabolic agent teriparatide, 

and, more recently, romosozumab. The choice of agent is influenced by the severity 

of bone loss, fracture pattern, patient comorbidities, tolerance, and personal 

preferences. Calcium and vitamin D supplementation remains fundamental for 

patients with osteoporosis, as deficiencies in these can compromise bone health and 

the effectiveness of other pharmacological therapies. Regular monitoring of serum 

calcium and vitamin D levels, as well as renal function, is warranted, particularly in 

elderly populations and those with coexisting medical conditions [3]. 

Recurrent fractures are common in osteoporotic patients; therefore, ongoing 

intervention is essential. Lifestyle modifications should be encouraged, including 

regular weight-bearing and muscle-strengthening exercises, smoking cessation, 

moderating alcohol use, and adequate sunlight exposure for vitamin D synthesis. Fall 

prevention strategies are vital and involve assessment for and modification of intrinsic 
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and extrinsic risk factors—such as balance and gait disturbances, visual impairment, 

polypharmacy, lower limb weakness, and environmental hazards at home. Bone 

mineral density (BMD) testing using dual-energy X-ray absorptiometry (DXA) 

remains the gold standard for diagnosing osteoporosis and assessing fracture risk. For 

individuals who have already suffered a fragility fracture, treatment should be 

considered regardless of BMD, although serial DXA scanning may be used to monitor 

response to therapy. Surgical management may be indicated for fractures that are 

unstable, displaced, or associated with severe pain. In elderly and frail patients, the 

risks and benefits of surgery must be carefully weighed. Hip fractures nearly always 

require operative management to enable early mobilization and reduce the risk of 

mortality and major complications. Internal fixation or replacement should be tailored 

to the patient’s physiological reserve and pre-fracture functional level [5]. 

In certain circumstances, such as in cases of non-union or mal-union of a 

fracture, or when conservative therapy fails to achieve pain relief or acceptable 

function, surgical interventions might be indicated for vertebral or upper limb 

fractures. The advent of minimally invasive surgical techniques, such as percutaneous 

fixation, has improved outcomes and reduced postoperative morbidity in the elderly 

population. Close monitoring is required following an osteoporotic fracture, both for 

healing and to address complications. Repeat imaging may be necessary to confirm 

union of the fracture, and attention must be paid to post-acute medical issues such as 

deep vein thrombosis, infection, delirium, and nutritional status. The transition from 

hospital to home or community care settings is a critical period, demanding effective 

care coordination and communication among all healthcare providers 

involved.Patient education is an important component of long-term management. 

Patients and caregivers should be informed about the nature of osteoporosis, fracture 

risk, the importance of medication adherence, and strategies to prevent falls and 

further injury. Personalized care plans based on ongoing risk assessment—including 

periodic re-evaluation of bone health, functional ability, and home environment 

safety—contribute to successful outcomes [6]. 

Conclusion: 

The management of osteoporotic fractures is multifaceted and requires a 

comprehensive, interdisciplinary approach that addresses not only the acute injury but 

also the underlying skeletal fragility and risk of recurrence. Prompt and effective pain 

control, appropriate surgical or conservative stabilization, focused rehabilitation, and 

initiation of pharmacological therapy are all essential aspects of care. Long-term 

secondary prevention—and the systematic application of strategies for patient 

education, fall prevention, and lifestyle modification—play a crucial role in reducing 

future fracture risk, maintaining independence, and improving the quality of life in 

patients with osteoporosis-associated fractures. It is the collaborative effort of 
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individual clinicians and healthcare systems as a whole that will ultimately bring 

about better outcomes for this growing and vulnerable population. 
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