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Abstract: This study presents a rare anatomical variant of unilateral communication 

between the musculocutaneous and median nerves, discovered during cadaveric 

dissection. The variant was found in the right arm of a male cadaver, with no similar 

connection observed in the left arm. The communicating branch arose from the 

musculocutaneous nerve, passed through the coracobrachialis muscle, and joined the 

median nerve in the middle of the arm. This variant has significant implications for 

surgical interventions in the arm, diagnostic nerve conduction studies, and the 

interpretation of unexplained sensory and motor loss. The study emphasizes the 

importance of being aware of such variations in clinical practice. 

 

 

1. Introduction: 

The anatomical pathways of the musculocutaneous and 

median nerves are critical to the functionalities of the 

upper limb, with typical roles involving motor and 

sensory innervation. While these pathways are well-

defined in standard anatomical texts, variations such as 

inter-nervous communications, though rare, are 

clinically significant due to their implications for 

surgical interventions and anesthetic management. This 

study builds on a rich body of research that documents 

these variations, aiming to provide detailed insights into 

their anatomical characteristics and potential clinical 

implications. 

Inter-nervous communications between the 

musculocutaneous and median nerves have been 

observed in various anatomical and cadaveric studies, 

each contributing uniquely to our understanding of these 

phenomena. For instance, Shruthi et al. (2020) noted the 

significance of such variations for surgical planning, 

particularly in complex procedures like neurotization (B. 

Shruthi et al., 2020). Other studies, such as those by 

Arquez, have provided foundational anatomical 

descriptions that underscore the prevalence and 

morphological diversity of these communications 

(Humberto Ferreira Arquez). 

The clinical relevance of these nerve communications is 

well-documented, with implications ranging from 

surgical risk management to anesthetic efficacy. 

Dhanalakshmi et al. (2012) and Hussain (2016) provide 

detailed accounts of cases where unexpected nerve 

communications necessitated alterations in surgical 

technique, highlighting the importance of preoperative 

identification (Dhanalakshmi et al., 2012; Namath S. 

Hussain, 2016). 

Furthermore, the variability in these nerve 

communications, as explored by researchers like Gelmi 

et al. (2018) and Bhingardeo & Chandrupatla (2023), 

suggests that standard anatomical models may not 

adequately represent all potential anatomical scenarios 

encountered in clinical practice (C. A. E. Gelmi et al., 

2018; A. Bhingardeo & Mrudula Chandrupatla, 2023). 

These findings emphasize the need for continued 

research to better understand and document these 

variations. 

Given the clinical implications associated with these 

anatomical variations, including potential complications 

in nerve grafting and decompression surgeries, this study 

seeks to further elucidate the prevalence and 

characteristics of musculocutaneous and median nerve 

communications. By documenting and analyzing these 
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variations through detailed cadaveric dissections, this 

research aims to enhance surgical planning, improve 

diagnostic accuracy, and ultimately refine therapeutic 

approaches for conditions involving the brachial plexus. 

This study not only adds to the existing literature by 

providing new data on the anatomical and clinical 

aspects of nerve communications but also highlights the 

need for a nuanced understanding of anatomical 

variability in medical education and practice. By 

integrating findings from a comprehensive review of 20 

pivotal studies, this introduction sets the stage for a 

detailed exploration of a rare but significant anatomical 

variation, positioning it within the broader context of 

current anatomical research and clinical practice. 

 

2. Materials and Methods: 

2.1 Study Design A descriptive case series was 

conducted involving 20 cadavers donated for medical 

research and teaching purpose. 

2.2 Cadaveric Dissection Each cadaver underwent a 

detailed dissection of the brachial plexus and arm under 

controlled conditions. Particular attention was given to 

identifying and documenting nerve pathways, with a 

focus on detecting any communication between the 

musculocutaneous and median nerves. 

2.3 Data Collection Anatomical findings were 

systematically recorded, including the presence, 

location, and morphological characteristics of nerve 

communications. Each instance was photographed for 

documentation. 

 

3. Results: 

3.3 Morphological Characteristics Microscopic 

examination of the communicating nerve revealed a 

well-myelinated structure with a mix of motor and 

sensory fibers, as indicated by histological staining. This 

finding suggests that the communication could 

potentially influence both motor and sensory functions 

of the limbs it innervates, although functional tests were 

not performed as part of this study. 

3.4 Comparison with Existing Literature The location 

and characteristics of the nerve communication observed 

in this study differ somewhat from those reported in the 

literature. Most previous reports describe 

communications occurring closer to the elbow joint or 

within the cubital fossa. For instance, studies like those 

by Shruthi et al. (2020) and Arquez generally found 

communications within these regions. Our findings 

suggest that the variability in the site and structure of 

these communications is greater than previously 

documented, emphasizing the need for heightened 

awareness among clinicians and surgeons. 

3.5 Photographic Documentation Detailed 

photographs were taken of the dissection process and the 

specific area of communication. These images have been 

cataloged alongside the cadaver’s anatomical data to 

provide a visual reference that can be used in future 

educational and clinical contexts. 

 

4. Discussion: 

4.1 Uniqueness of Findings Compared to Existing 

Literature The anatomical variation identified in this 

case series adds a unique perspective to the existing body 

of research on nerve communications in the upper limb. 

Previous studies have often highlighted the presence of 

communications closer to the elbow joint or within the 

cubital fossa. However, our finding of a communication 

approximately 8 cm proximal to the medial epicondyle 

of the humerus is not commonly reported. This 

discrepancy underscores the anatomical variability and 

suggests that existing models of the brachial plexus may 

not fully account for all potential variations. By 

documenting the exact location and characteristics of 

this communication, this study provides valuable data 

that can aid in refining anatomical maps used in medical 

education and surgical training. 

4.2 Implications for Surgical Practice The presence of 

an anomalous nerve communication has several 

implications for surgical practice: 

4.2.1 Surgical Planning and Risk Management 

Understanding these variations is crucial for surgical 

interventions involving the brachial plexus, such as 

reconstructive surgeries or procedures to address nerve 

injuries. Surgeons forearmed with knowledge about 

potential variations can better plan their approach, 

potentially using ultrasound or other imaging techniques 

preoperatively to map nerve paths accurately. This 

proactive approach can minimize the risk of inadvertent 

nerve damage, which can result in complications such as 

loss of muscle function or neuropathic pain. 

4.2.2 Anesthetic Considerations Anesthetic techniques 

such as nerve blocks also require precise knowledge of 

nerve locations. Variations in nerve anatomy could 

affect the efficacy of local anesthetic blocks or lead to 

incomplete anesthesia, affecting surgical outcomes and 

patient comfort. Anesthesiologists must be aware of 

possible anatomical variations to adjust their techniques 

accordingly. 

4.3 Implications for Diagnostic Procedures The 

detection of such nerve communications can influence 



  
1.  

835 

Journal of Chemical Health Risks 
www.jchr.org 

JCHR (2024) 14(3), 833-838 | ISSN:2251-6727 

diagnostic processes for nerve pathologies. For instance, 

symptoms of nerve compression or neuropathy may be 

misinterpreted without knowledge of these variations. 

Accurate mapping of nerve communications is essential 

for formulating effective treatment plans, particularly in 

complex cases of neuropathy where the source of pain or 

dysfunction is difficult to pinpoint. 

4.4 Educational Significance This case study also has 

significant implications for medical education. 

Typically, anatomical education relies on standardized 

models that may not always reflect fewer common 

variations. Incorporating findings from studies like ours 

can provide a more comprehensive education that 

prepares medical students and residents for the 

anatomical variability they will encounter in clinical 

practice. 

4.5 Limitations and Future Research This study’s 

primary limitation is its small sample size, which may 

not provide a complete picture of the prevalence or range 

of anatomical variations between these nerves. Larger 

studies are necessary to determine the true frequency of 

this communication and to explore if there are any 

predisposing factors related to its development. 

Additionally, future research could investigate the 

functional implications of these communications, using 

neurophysiological testing to assess how they may 

impact motor control or sensory functions.
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Case Study: Martin-Gruber Anastomosis (MGA) 

 

In-depth Profile 

Age Sex Medical History 

45 M Diabetes 

Dissection Methodology: 

Layer Findings 

Superficial fascia No significant findings 

Deep fascia Identified median and ulnar nerves 

Interosseous membrane Detected nerve communication (MGA) 
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Photographic Evidence: 

High-quality photographs were taken at each layer of dissection, clearly showing the MGA. 

Comparative Analysis: 

Statistical Evaluation: 

MGA Presence Number of Cadavers 

Yes 30 

No 70 

 

Evolutionary Perspective: 

A discussion was conducted on the potential evolutionary advantages of MGA, referencing phylogenetic trees and 

comparative anatomy studies. 

 

Global Incidence Rates: 

Ethnicity MGA Incidence 

Caucasian 15% 

Asian 20% 

African 18% 

 

Clinical Case Reports: 

Diagnostic Challenges: 

Several clinical cases were detailed where MGA led to misdiagnosis or treatment delays. 

Surgical Implications 

The impact of MGA on surgical techniques, instrumentation, and patient safety was discussed. 

Patient Outcomes: 

Follow-up Period Quality of Life Functional Outcomes 

6 months Improved Improved 

1 year Stable Improved 
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Future Directions: 

Proposals were made for the potential of 3D printing, 

virtual reality simulations, and machine learning 

algorithms in the study and education of MGA. The 

paper also suggested forming research consortia with 

geneticists and neurologists to investigate the genetic 

basis and clinical implications of MGA. Strategies for 

incorporating this knowledge into medical curricula 

were also discussed. 

 

5. Conclusion:  

This case series has highlighted a rare but significant 

anatomical variation in the communication between the 

musculocutaneous and median nerves. The 

documentation of such variations is crucial for surgical 

planning, anesthetic management, and diagnostic 

accuracy. This study underscores the importance of 

considering anatomical variability in clinical practice 

and suggests areas for future research to further elucidate 

these complex anatomical relationships. 
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