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Abstract

Objective: Our study aimed to evaluate the clinical manifestations and management strategies of osteoporosis in a sample of
60 patients over a one-year period.

Methods: A retrospective observational study was conducted at a tertiary care hospital. Data on demographic characteristics,
clinical presentations, fracture sites, and management strategies were collected from medical records. The effectiveness of
treatments was assessed by comparing pre- and post-treatment bone mineral density (BMD) and fracture rates using paired t-
tests and chi-square tests.

Results: The study included 60 patients, predominantly female (75.0%), with the highest prevalence in the 60-69 age group
(41.7%). Half of the patients were asymptomatic, while 33.3% had a history of fractures, primarily in the hip (40.0%) and
spine (35.0%). Non-pharmacological interventions were universally applied, and bisphosphonates were the most commonly
used pharmacological treatment (58.3%). The mean BMD significantly increased from 0.85 g/cm? to 0.90 g/cm? (p < 0.05),
and the fracture rate decreased from 25.0% to 8.3% (p < 0.05).

Conclusion: The study highlights the effectiveness of a multifaceted approach in managing osteoporosis, significantly
improving BMD and reducing fracture rates. Early diagnosis and comprehensive treatment are crucial in mitigating the
disease's impact.
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Introduction

Osteoporosis is a prevalent and progressive skeletal disorder characterized by decreased bone mass and
microarchitectural deterioration of bone tissue, leading to enhanced bone fragility and an increased risk of
fractures. It predominantly affects postmenopausal women but is also seen in men and younger individuals with
specific risk factors. Clinical manifestations of osteoporosis are often silent until a fracture occurs, commonly
affecting the hip, spine, and wrist, which can result in significant morbidity, mortality, and a substantial
economic burden on healthcare systems.(1,2)

The management of osteoporosis involves a multifaceted approach, including lifestyle modifications,
pharmacological interventions, and preventive strategies. Early identification and treatment are crucial to
mitigating the risks associated with osteoporotic fractures. Pharmacologic treatments, such as bisphosphonates,
selective estrogen receptor modulators, and monoclonal antibodies, aim to strengthen bone and reduce fracture
incidence. Additionally, calcium and vitamin D supplementation, alongside regular weight-bearing exercises,
play vital roles in maintaining bone health.(3,4,5)

This study aims to comprehensively evaluate the clinical manifestations of osteoporosis and assess the
effectiveness of various management strategies. By understanding the disease's clinical presentation and
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optimizing treatment protocols, healthcare providers can improve patient outcomes and quality of life for those
affected by this debilitating condition.

Methodology

This study was conducted as a retrospective observational analysis at the Department of Orthopedics in a
tertiary care hospital. The study aimed to evaluate the clinical manifestations and management of osteoporosis
over a one-year period. A sample size of 60 patients diagnosed with osteoporosis was selected based on
inclusion and exclusion criteria established prior to the study.

The inclusion criteria included patients aged 50 years and older who had been clinically diagnosed with
osteoporosis through dual-energy X-ray absorptiometry (DEXA) scans, exhibiting a T-score of -2.5 or lower.
Patients with secondary causes of osteoporosis, such as metabolic bone diseases or chronic steroid use, were
excluded from the study. Medical records were reviewed to extract relevant data, including demographic
information, clinical presentations, fracture history, and comorbid conditions.

Data on management strategies were collected, encompassing both non-pharmacological and pharmacological
interventions. Non-pharmacological management included dietary modifications, calcium and vitamin D
supplementation, and recommendations for weight-bearing exercises. Pharmacological treatments documented
in the study involved the use of bisphosphonates, selective estrogen receptor modulators, monoclonal
antibodies, and hormone replacement therapy. The effectiveness of these treatments was evaluated by assessing
changes in bone mineral density (BMD) and the incidence of new fractures during the study period.

Statistical analysis was performed using SPSS software to analyze the collected data. Descriptive statistics were
used to summarize demographic and clinical characteristics of the study population. The effectiveness of
different management strategies was assessed using paired t-tests and chi-square tests to compare pre- and post-
treatment BMD scores and fracture rates. The results provided insights into the clinical manifestations and
efficacy of various management approaches for osteoporosis, contributing to improved patient care and

treatment guidelines.

Results:

Table 1: Demographic and Clinical Characteristics of the Study Population (n = 60)
Characteristic Frequency (n) | Percentage (%)
Age (years)

50-59 20 333

60-69 25 41.7

70-79 10 16.7

80 and above 5 8.3

Gender

Male 15 25.0

Female 45 75.0

Clinical Presentation

Asymptomatic 30 50.0

Fracture History 20 333

Bone Pain 10 16.7
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Table 2: Distribution of Fracture Sites in Patients with Fracture History (n = 20)

Fracture Site | Frequency (n) | Percentage (%)
Hip 8 40.0
Spine 7 35.0
Wrist 3 15.0
Other 2 10.0

Table 3: Management Strategies Employed (n = 60)

Management Strategy Frequency (n) | Percentage (%)
Non-Pharmacological

Dietary Modifications 60 100.0

Calcium and Vitamin D Supplementation | 60 100.0
Weight-Bearing Exercises 40 66.7
Pharmacological

Bisphosphonates 35 58.3

Selective Estrogen Receptor Modulators | 10 16.7
Monoclonal Antibodies 8 133

Hormone Replacement Therapy 7 11.7

Table 4: Comparison of Bone Mineral Density (BMD) and Fracture Rates Before and After Treatment (n

=60)

Measure Pre-Treatment | Post-Treatment | p-value
Mean BMD (g/cm?) 0.85+0.10 0.90+0.12 <0.05
Patients with New Fractures | 15 5 <0.05
Fracture Rate (%) 25.0 8.3 <0.05

Discussion

Our study aimed to evaluate the clinical manifestations and management strategies of osteoporosis in a sample
of 60 patients over a one-year period. The findings provide a comprehensive overview of demographic
characteristics, fracture sites, management approaches, and treatment outcomes, offering valuable insights into
the effectiveness of current osteoporosis management practices. (6,7)

The demographic analysis revealed a predominance of female patients (75.0%), which aligns with existing
literature indicating that osteoporosis is more common in women, particularly postmenopausal women, due to
the decline in estrogen levels which plays a critical role in bone density maintenance . The age distribution
showed the highest prevalence in the 60-69 age group (41.7%), followed by the 50-59 age group (33.3%),

highlighting that the risk of osteoporosis increases with age .
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Clinical manifestations of osteoporosis were predominantly asymptomatic (50.0%), underscoring the silent
nature of the disease until a fracture occurs. This finding emphasizes the need for proactive screening and early
diagnosis to prevent fractures and associated morbidity. Among patients with a history of fractures, the hip
(40.0%) and spine (35.0%) were the most common sites, consistent with the typical fracture patterns observed in
osteoporosis . These fractures are particularly concerning due to their association with significant disability,
reduced quality of life, and increased mortality rates .(8)

Management strategies employed in this study included both non-pharmacological and pharmacological
interventions. Non-pharmacological approaches, such as dietary modifications and calcium and vitamin D
supplementation, were universally applied (100.0%). These measures are foundational in osteoporosis
management as they help maintain bone health and prevent further bone loss . Weight-bearing exercises were
recommended for 66.7% of patients, reflecting their role in strengthening bones and improving overall
musculoskeletal health .(7)

Pharmacological treatments were varied, with bisphosphonates being the most commonly prescribed medication
(58.3%). Bisphosphonates are well-established in reducing the risk of fractures by inhibiting bone resorption
and increasing bone density . Selective estrogen receptor modulators (16.7%), monoclonal antibodies (13.3%),
and hormone replacement therapy (11.7%) were also utilized, reflecting a personalized approach to treatment
based on individual patient profiles and risk factors .

The effectiveness of these management strategies was evident in the significant improvement in bone mineral
density (BMD) and reduction in fracture rates. The mean BMD increased from 0.85 g/cm? pre-treatment to 0.90
g/cm? post-treatment, with a statistically significant p-value of < 0.05. This improvement demonstrates the
positive impact of combined pharmacological and non-pharmacological interventions on bone health .
Additionally, the number of patients experiencing new fractures decreased from 15 (25.0%) to 5 (8.3%), further
highlighting the efficacy of the treatment regimen in reducing fracture risk .

The reduction in fracture rates is particularly noteworthy, as fractures are the most serious complication of
osteoporosis. Hip fractures, in particular, are associated with high mortality and morbidity rates, with many
patients unable to regain their previous level of independence . The observed decrease in hip and other fracture
rates in this study suggests that timely and appropriate management can significantly improve patient outcomes
and reduce the burden on healthcare systems.

While the results are promising, several limitations must be considered. The retrospective nature of the study
may introduce selection bias, and the relatively small sample size of 60 patients limits the generalizability of the
findings. Additionally, the study did not account for potential confounding factors such as adherence to
treatment regimens, variations in baseline BMD, and differences in lifestyle factors, which could influence the
outcomes.

Conclusion:

In conclusion, our study highlights the silent nature of osteoporosis and the critical need for early diagnosis and
comprehensive management to prevent fractures and improve patient outcomes. The findings underscore the
effectiveness of a multifaceted treatment approach, combining dietary modifications, supplementation, exercise,
and pharmacological interventions in enhancing bone mineral density and reducing fracture rates. By adopting
proactive and personalized management strategies, healthcare providers can significantly mitigate the impact of
osteoporosis and enhance the quality of life for affected individuals.
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