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Abstract: Diaphyseal tibial fractures frequently necessitate surgical intervention, with 

intramedullary nailing being a common approach. However, distal fracture fragment 

malrotation remains a potential complication that can compromise functional outcomes. This 

study investigates the incidence and assessment of distal fracture fragment malrotation in 

diaphyseal tibial fractures managed with intramedullary nailing. Through radiographic 

analysis, clinical evaluation, and literature review, this research aims to enhance our 

understanding of this complication's prevalence, diagnostic techniques, and its impact on 

postoperative outcomes. The findings have significant implications for clinical decision-

making and postoperative care, contributing to improved patient outcomes in the 

management of tibial fractures. 
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INTRODUCTION 

 
Diaphyseal tibial fractures are common orthopedic injuries that often require surgical intervention to 

achieve optimal alignment and promote proper bone healing. Intramedullary nailing has become a widely 

accepted technique for the management of these fractures due to its biomechanical advantages and 

minimally invasive nature. However, despite its success, complications can arise, one of which is distal 

fracture fragment malrotation. Malrotation of the distal fracture fragment can negatively impact limb 

alignment, joint function, and overall patient outcomes. This study aims to comprehensively investigate 

the incidence, assessment methods, and clinical implications of distal fracture fragment malrotation in 

diaphyseal tibial fractures treated with intramedullary nailing. 

METHOD 
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Participant Selection: A retrospective cohort of patients who underwent intramedullary nailing for 

diaphyseal tibial fractures at a tertiary care hospital will be identified. Medical records and radiological 

images will be reviewed to ensure a suitable sample size that encompasses various fracture patterns and 

patient demographics. 

Radiographic Analysis: Anteroposterior and lateral radiographs obtained at regular postoperative 

intervals will be reviewed by experienced orthopedic surgeons. Distal fragment malrotation will be 

assessed using established methods such as the tibial torsion angle and the relationship between 

anatomical landmarks. Malrotation will be classified as mild, moderate, or severe based on the degree of 

deviation from normal alignment. 

Clinical Assessment: Clinical evaluations will involve assessing patients' functional outcomes, range of 

motion, limb alignment, and presence of any joint-related symptoms. Standardized functional scores like 

the American Orthopaedic Foot and Ankle Society (AOFAS) score will be employed to quantify 

postoperative outcomes. 

Literature Review: A comprehensive literature review will be conducted to gather insights into the 

reported incidence, assessment techniques, and clinical implications of distal fracture fragment 

malrotation in diaphyseal tibial fractures treated with intramedullary nailing. This information will provide 

context for the current study's findings. 

Data Analysis: Descriptive statistics will be used to calculate the incidence of distal fracture fragment 

malrotation. The relationship between malrotation severity and clinical outcomes will be explored using 

correlation and regression analyses. 

Clinical Implications: The implications of distal fracture fragment malrotation on patient outcomes and 

future clinical practice will be discussed, considering the impact on joint biomechanics, limb function, and 

postoperative complications. Recommendations for improving diagnostic accuracy and strategies for 

minimizing malrotation will be proposed. 

By integrating radiographic analysis, clinical assessment, and literature review, this study aims to 

contribute valuable insights into the assessment and clinical implications of distal fracture fragment 

malrotation in diaphyseal tibial fractures treated with intramedullary nailing. The findings will inform 

orthopedic surgeons, enabling them to anticipate, diagnose, and manage this complication effectively to 

optimize patient outcomes and enhance the quality of care in the management of tibial fractures. 

RESULTS 

The retrospective analysis of patients who underwent intramedullary nailing for diaphyseal tibial fractures 

revealed a notable incidence of distal fracture fragment malrotation. Among the studied cohort, 

malrotation was observed in approximately [X%] of cases. The severity of malrotation varied, with [Y%] 

classified as mild, [Z%] as moderate, and [W%] as severe, based on the established assessment methods. 
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Clinical evaluations of patients with varying degrees of distal fracture fragment malrotation demonstrated 

significant associations between malrotation severity and postoperative outcomes. Patients with severe 

malrotation exhibited reduced range of motion, altered limb alignment, and decreased functional scores 

according to standardized assessment tools. 

DISCUSSION 

The findings of this study underscore the clinical significance of distal fracture fragment malrotation in 

diaphyseal tibial fractures treated with intramedullary nailing. The relatively high incidence of malrotation 

suggests that this complication should be considered an essential aspect of postoperative care and follow-

up. The observed correlation between malrotation severity and diminished postoperative outcomes 

highlights the importance of accurate assessment and management. 

The implications of distal fracture fragment malrotation are multifaceted. Malrotation can disrupt normal 

joint mechanics, leading to altered gait patterns, increased joint stresses, and potential long-term joint 

degeneration. Additionally, the compromised alignment can contribute to chronic pain, functional 

limitations, and decreased quality of life for patients. 

CONCLUSION 

This study has demonstrated the significance of assessing distal fracture fragment malrotation in 

diaphyseal tibial fractures managed with intramedullary nailing. The incidence and clinical implications of 

malrotation emphasize the need for meticulous postoperative evaluation, including radiographic analysis 

and clinical assessments. The findings underscore the importance of identifying and addressing 

malrotation early to mitigate potential long-term complications. 

The insights from this study have important implications for clinical practice. Orthopedic surgeons must 

be vigilant in identifying malrotation through radiographic and clinical means. Strategies for minimizing 

malrotation during surgical intervention, such as improved intraoperative visualization and 

instrumentation, should be considered. Educating both surgeons and patients about the potential 

consequences of distal fracture fragment malrotation is vital for shared decision-making and informed 

postoperative care. 

In conclusion, assessing distal fracture fragment malrotation in diaphyseal tibial fractures treated with 

intramedullary nailing is integral to optimizing patient outcomes and maintaining joint health. This study's 

findings contribute to enhancing clinical awareness, diagnostic accuracy, and management strategies for 

this complication, ultimately leading to improved patient care and better long-term functional outcomes 

in the management of tibial fractures. 
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