
HISTOPATHOLOGICAL SPECTRUM OF NON-NEOPLASTIC AND NEOPLASTIC BONE LESIONS: A RETROSPECTIVE STUDY
ABSTRACT
Background:
Bone lesions represent a diverse group of pathological conditions arising from different components of bone, including cartilage, osteoid, fibrous tissue, and marrow. Accurate diagnosis often requires histopathological evaluation due to overlapping clinical and radiological features.
Objective:
To evaluate the histopathological spectrum of bone lesions and analyze their distribution with respect to age, sex, and anatomical location.
Materials and Methods:
This retrospective study was conducted in the Department of Pathology at a tertiary care center over a period of 1.5 years (January 2024–July 2025). A total of 72 bone specimens were included after excluding non-diagnostic cases. Clinical details, gross findings, and histopathological features were reviewed and analyzed.
Results:
Non-neoplastic lesions constituted the majority (62.5%), followed by neoplastic lesions (30.5%) and tumor-like lesions (6.9%). Among non-neoplastic lesions, tuberculous inflammation was most common, with a significant number involving the spine (Koch’s spine). Benign tumors predominated among neoplastic lesions, with osteochondroma being the most frequent, followed by giant cell tumor. Malignant tumors included osteosarcoma and Ewing’s sarcoma. The highest incidence was observed in the 10–19 years age group, with a male predominance. The femur was the most commonly affected bone overall.
Conclusion:
Histopathological examination remains essential for the accurate diagnosis and classification of bone lesions. A multidisciplinary approach is crucial for effective patient management.
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INTRODUCTION
Bone is a complex tissue composed of cartilage, osteoid matrix, fibrous tissue, and bone marrow elements, each capable of giving rise to a variety of pathological conditions. Bone lesions encompass a broad spectrum ranging from inflammatory and reactive processes to benign and malignant neoplasms. These lesions may originate primarily within the bone or may represent secondary involvement.
The diagnosis of bone lesions can be challenging due to overlapping clinical and radiological features. Certain benign conditions, such as osteomyelitis, may mimic malignant tumors, leading to diagnostic uncertainty. Although bone tumors are relatively uncommon compared to other neoplasms, they are clinically significant because they frequently affect adolescents and young adults and may exhibit aggressive behavior.
An integrated diagnostic approach combining clinical findings, imaging studies, and histopathological examination is essential for accurate classification and management. Histopathology, in particular, plays a pivotal role in distinguishing between various types of bone lesions and guiding appropriate treatment.

AIMS AND OBJECTIVES
· To study the histopathological spectrum of bone lesions.
· To analyze the distribution of bone lesions based on age and sex.
· To evaluate the anatomical distribution of these lesions.
· To assess the frequency of different histological types of bone lesions.

MATERIALS AND METHODS
This retrospective study was conducted in the Department of Pathology at a tertiary care hospital over a duration of 18 months from January 2024 to July 2025.
A total of 72 bone specimens were included in the study after excluding inadequate and non-diagnostic samples. Clinical data, including age, sex, and presenting complaints, were collected from hospital records.
All specimens were subjected to routine gross examination followed by histopathological processing. Hematoxylin and eosin-stained slides were reviewed to determine the histological diagnosis. The lesions were categorized into non-neoplastic, neoplastic (benign and malignant), and tumor-like lesions.
Data were compiled and analyzed to determine the frequency and distribution of lesions based on demographic and anatomical parameters.

RESULTS
Out of 72 cases, non-neoplastic lesions were the most common, accounting for 62.5% (45 cases). Neoplastic lesions constituted 30.5% (22 cases), while tumor-like lesions accounted for 6.9% (5 cases).
Non-neoplastic lesions
Tuberculous inflammation was the most frequently encountered non-neoplastic lesion (55.5%), followed by chronic osteomyelitis (37.8%). Tuberculous osteomyelitis constituted a smaller proportion. Among tuberculosis cases, spinal involvement (Koch’s spine) was the most common presentation.
Neoplastic lesions
Among neoplastic lesions, benign tumors were more common (55.5%) than malignant tumors.
· Benign tumors: Osteochondroma was the most common (40%), followed by giant cell tumor (26.7%), enchondroma, and chondroblastoma.
· Malignant tumors: Osteosarcoma and Ewing’s sarcoma were equally common, followed by metastatic lesions.
Tumor-like lesions
Aneurysmal bone cyst was the most frequent tumor-like lesion, followed by fibrous dysplasia.
Age distribution
The highest number of cases was observed in the 10–19 years age group (36.1%), followed by 20–29 years (23.6%), indicating a higher prevalence among adolescents and young adults.
Sex distribution
A male predominance was noted in both non-neoplastic and neoplastic lesions.
Anatomical distribution
The femur was the most commonly affected bone overall. In non-neoplastic lesions, spinal involvement was particularly frequent due to tuberculosis.
Histopathological findings
Characteristic microscopic features aided in diagnosis:
· Granulomas with Langhans giant cells in tuberculosis
· Cartilage-capped lesions in osteochondroma
· Multinucleated giant cells in giant cell tumor
· Small round blue cells in Ewing’s sarcoma
· Irregular woven bone trabeculae in fibrous dysplasia

DISCUSSION
The present study demonstrates that bone lesions are most frequently observed in adolescents and young adults, particularly in the second decade of life. This finding is consistent with previously reported studies.
A male predominance was observed, which aligns with existing literature. Pain and swelling were the most common clinical presentations.
Non-neoplastic lesions were more common than neoplastic lesions in this study, with tuberculous osteomyelitis being the predominant diagnosis. This reflects the continued burden of tuberculosis in developing countries.
Among neoplastic lesions, benign tumors were more frequent than malignant tumors. Osteochondroma emerged as the most common benign tumor, followed by giant cell tumor. Among malignant tumors, osteosarcoma and Ewing’s sarcoma were the leading diagnoses.
These findings highlight the importance of histopathological evaluation in distinguishing between different types of bone lesions, especially in cases with overlapping clinical features.

CONCLUSION
Histopathological examination remains the cornerstone for the diagnosis and classification of bone lesions. It enables differentiation between inflammatory, reactive, benign, and malignant conditions with a high degree of accuracy.
This study demonstrates a wide spectrum of bone lesions, with a predominance of non-neoplastic conditions. Among neoplastic lesions, benign tumors were more common than malignant ones.
The integration of clinical, radiological, and pathological findings is essential for accurate diagnosis and effective patient management. Early diagnosis is particularly important in aggressive lesions to improve prognosis.

FUTURE SCOPE
Further studies involving larger sample sizes and longer study durations are recommended. The use of advanced diagnostic techniques such as immunohistochemistry and molecular analysis may enhance diagnostic precision. A multidisciplinary approach will play a key role in improving patient outcomes.
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