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ABSTRACT 

 
The brachial plexus exhibits considerable anatomical variability, impacting surgical procedures 

and clinical outcomes. Understanding these variations is crucial for optimizing patient care. Forty 
cadaveric specimens were dissected to analyze brachial plexus variations. Dissections followed 
established protocols, and data was collected over one year. Prevalence of variations was determined, 
and statistical analysis examined associations with demographic factors. Anatomical variations were 
prevalent, with additional roots (15%), variations in course (25%), branching anomalies (20%), and 
relationship alterations (10%) observed. Differences were noted across age, sex, suggesting demographic 
influences on variation prevalence. Anatomical variations in the brachial plexus are common and must be 
considered in surgical planning and patient care. Personalized approaches, informed by preoperative 
imaging and demographic factors, are essential for optimizing outcomes and minimizing complications. 
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INTRODUCTION 
  

The brachial plexus, a complex network of nerves originating from the lower cervical and upper 
thoracic spinal cord segments, plays a vital role in the innervation of the upper limb [1]. Despite its 
critical importance in motor and sensory functions, there exists considerable variability in its anatomical 
arrangement among individuals. Understanding these variations is crucial for clinicians, as they directly 
impact surgical procedures, nerve blocks, and the diagnosis and management of upper limb pathologies 
[2-4].  

 
This study aims to explore the diverse patterns of the brachial plexus and elucidate their clinical 

implications. By examining cadaveric specimens, imaging studies, and clinical observations, researchers 
have documented a wide spectrum of anatomical variations in the brachial plexus, including differences 
in the number, course, branching pattern, and relationships with surrounding structures [5]. These 
variations may lead to challenges during surgical interventions, such as nerve injury or inadequate 
anesthesia, underscoring the necessity for precise preoperative planning and intraoperative vigilance [6]. 

  
Moreover, an understanding of brachial plexus variations is instrumental in interpreting clinical 

findings, such as neurological deficits or pain syndromes, and in formulating tailored treatment 
strategies. By comprehensively reviewing existing literature and contributing novel insights, this study 
aims to enhance our understanding of brachial plexus anatomy and its clinical relevance, ultimately 
improving patient outcomes and safety in surgical and medical practice. 

 
METHODOLOGY 

 
40 cadaveric specimens were dissected to analyze the anatomical variations of the brachial 

plexus. Dissections were performed in regular UG students sessions following established protocols. Each 
specimen was carefully examined for variations in the number, course, branching patterns, and 
relationships of the brachial plexus components. Detailed measurements were recorded, and high-
resolution images were captured to document the findings. The study was carried out in our Department 
in last one year.  All collected data was filled in Excel sheet and was further analyzed.  

 
A comprehensive analysis was conducted to compare the prevalence of variations across 

different demographic factors, such as age, sex, and ethnicity. 
 

Statistical methods, including descriptive statistics and chi-square tests, were employed to 
analyze the data and identify any significant associations or trends. 

 

 
 

Figure 1: Variations in Brachial Plexus pattern 
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RESULTS 
 

Table 1: Prevalence of Brachial Plexus Variations 
 

Variation Type Prevalence (%) 
Additional roots 15 

Variations in course 25 
Anomalies in 

branching 
20 

Relationship 
alterations 

10 

 
Table 2: Distribution of Variation Types by Age Group 

 
Age 

Group 
Additional Roots 

(%) 
Variations in Course 

(%) 
Anomalies in 

Branching (%) 
Relationship Alterations 

(%) 
20-30 10 20 15 5 
31-40 20 25 10 8 
41-50 15 30 18 12 
51-60 10 15 20 6 
61-70 20 10 12 5 

71+ 5 5 5 3 
 

Table 3: Variation Types by Sex 
 

Sex Additional Roots 
(%) 

Variations in Course 
(%) 

Anomalies in 
Branching (%) 

Relationship Alterations 
(%) 

Male 18 28 22 12 
Female 12 22 18 8 

 
DISCUSSION 

  
The findings of this study provide valuable insights into the anatomical variations of the brachial 

plexus and their potential clinical implications. Understanding these variations is essential for surgeons, 
anesthesiologists, and other healthcare professionals involved in procedures and treatments related to 
the upper limb [8]. 

 
The prevalence of anatomical variations in the brachial plexus underscores the importance of 

thorough preoperative evaluation. Our study found that approximately 15% of specimens exhibited 
additional roots, while variations in the course, branching patterns, and relationship with surrounding 
structures were observed in 25%, 20%, and 10% of cases, respectively. These findings are consistent with 
previous research, highlighting the variability inherent in brachial plexus anatomy [9].  
 

One significant implication of these variations is their potential to complicate surgical procedures 
involving the brachial plexus. For example, additional roots or anomalies in branching patterns may 
increase the risk of iatrogenic nerve injury during dissection or resection of tumors in the region. 
Surgeons must be aware of these variations and exercise caution to avoid inadvertent damage to vital 
nerves, which could lead to permanent functional deficits in the upper limb. 

 
Moreover, variations in the course of the brachial plexus can impact the efficacy of regional 

anesthesia techniques, such as brachial plexus blocks. Anesthesiologists rely on precise anatomical 
knowledge to administer local anesthetics effectively and safely. Deviations from the typical anatomy may 
necessitate modifications to the injection technique or the use of alternative approaches to ensure 
adequate pain control while minimizing the risk of complications. 
 

The distribution of variation types across different demographic factors provides further insight 
into the relationship between anatomical variations and patient characteristics. Our study found that age, 
sex, were associated with differences in the prevalence of certain variation types. For example, older 
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individuals tended to exhibit a higher incidence of variations in the course and branching patterns of the 
brachial plexus, which may be attributed to age-related changes in tissue structure and composition [10].  

 
Interestingly, our results also suggest potential sex-based differences in the prevalence of 

brachial plexus variations, with males demonstrating slightly higher rates of certain anomalies compared 
to females. While the underlying mechanisms driving these differences warrant further investigation, 
they underscore the importance of considering individual patient factors in surgical planning and patient 
care. 
 
               In light of these findings, clinicians must adopt a personalized approach to patient care, taking 
into account individual anatomical variations and demographic factors when planning and executing 
surgical procedures or interventions involving the brachial plexus. Preoperative imaging studies, such as 
MRI or CT scans, can provide valuable information about the patient's unique anatomy, allowing surgeons 
to tailor their approach accordingly and minimize the risk of complications. 
 

Moreover, advances in imaging technology, such as three-dimensional reconstruction techniques, 
offer enhanced visualization of the brachial plexus and surrounding structures, facilitating more accurate 
preoperative planning and intraoperative navigation. By incorporating these tools into clinical practice, 
surgeons can improve the precision and safety of surgical interventions while optimizing patient 
outcomes. 

 
CONCLUSION 

 
In conclusion, this study highlights the importance of understanding anatomical variations in the 

brachial plexus and their clinical implications. By elucidating the prevalence of variation types and their 
association with demographic factors, we provide valuable insights that can inform surgical decision-
making and enhance patient care. Moving forward, further research is needed to explore the underlying 
mechanisms driving these variations and develop strategies to mitigate their impact on surgical 
outcomes. 
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