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            Abstract

            
               
Variations in origin and insertion of muscles are common in the upper limb. They may or may not be associated with neuromuscular
                  abnormalities. The Brachialis muscle is inserted into the anterior aspect of the coronoid process and the tuberosity of ulna. The median & the Brachial
                  artery passes vertically downward between biceps brachii(above) & brachialis (bellow) in the lower part of the arm and enter
                  the cubital fossa. This study was conducted in 40 embalmed adult upper limbs of both sexes of age group between 50-80 years
                  from the Department of Anatomy, Kilpauk Medical College, Chennai. In this study, an Intramuscular tunnel is formed by brachialis
                  muscle was observed in 2.5% of the specimen in which entrapment of brachial artery & median nerve was present. The Abnormality
                  reported in the present study may lead to neurovascular compression syndrome in the upper limb.  knowledge of anatomical variations
                  in the muscular structure and its neurovascular entrapment is important surgically for orthopaedic surgeons, cardiovascular
                  surgeons, plastic surgeons and also physiotherapist clinically.
               

            
         

         
            Keywords

            Anatomical variations, Brachialis tunnel, Entrapment syndrome, Median nerve

         

         
            © This is an open access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are
            credited.
            
         

         

      

      
         
               Introduction

            The Brachialis muscle shows several interesting morphological & anatomical characteristics. It arises from the front and lower
               half of the shaft of humerus. The Brachialis muscle is inserted into the anterior aspect of the coronoid process and the tuberosity of ulna. The median nerve and brachial
               artery related superficial to the brachialis and then enters the cubital fossa.1, 2 
            

            The brachial artery is a continuation of the axillary artery and it is superficial throughout its course in the arm along
               with the median nerve. The median nerve is formed by its medial and lateral root coming from medial and lateral cords of brachial
               plexus respectively. It descends laterally till the middle of the arm. Then it crosses the brachial artery from lateral to
               medial near the insertion of coracobrachialis and enters the cubital fossa by passing between the Brachialis below and the
               biceps brachii above.
            

            Knowledge of anatomical variations in the muscular structure and its related neurovascular entrapment is important surgically
               for orthopaedic surgeons, plastic surgeons and also physiotherapist clinically, hence the present study was done to observe
               the insertion of brachialis and course of the Median nerve and the Brachial artery related to it.
            

         

         
               Materials and Methods

            The study was conducted on 40 upper limbs from embalmed cadavers from the Department of Anatomy, KMC, Chennai. A longitudinal
               incision was made in the anterior surface of brachial fascia from the level of pectoralis major to the elbow. The limbs were
               routinely dissected for observing the insertion of Brachialis and its relation to the neurovascular structures in the arm.
               The course of the median nerve and brachial artery were observed. The photograph of the variations is taken for proper documentation
               and ready reference.
            

         

         
               Results

            In 39 specimens (97.5%), the Brachialis muscle is inserted into the anterior aspect of the coronoid process and the tuberosity of ulna, The Median nerve and the Brachial
               artery passes superficial to the brachialis muscles and the relationship was normal.
            

            In one specimen (2.5%) a tunnel was formed by brachialis muscles in the lower 1/3 of right upper limbs. The length of the
               tunnel was measured about 2.5 cm. It was unilateral whereas in the left arm of the same cadaver, it was normal. Entrapment
               of the Brachial artery and the Median was observed in this case with in the tunnel of the brachialis.
            

            
                  
                  Figure 1
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               Discussion

            Many authors have quoted that the brachialis muscle fibre/slips have been seen as superficial to the neurovascular bundle
               in the arm. A recent study quoted that the brachialis muscle is formed a 2.5 cm length tunnel for the passage of neurovascular
               bundle in the arm which is very unusual.2, 3, 4 
            

            There are three well-defined entrapment syndromes involving the median nerve its braches namely carpal tunnel syndrome, Pronator
               teres syndrome and anterior interosseous syndrome. A few case report were found in the literature revealed that the possible
               Median nerve entrapment due to third head of biceps brachii.5, 6   Even though anatomy literature hardly mentions that the Median nerve compression is due to bicipital aponeurosis, a few
               researches says that it could be a case of high median nerve compression along with the brachial artery.6

            Few types of researches stated that, a rare sub-brachialis course of the Median nerve & Brachial artery in the arm, whereas,
               the entire course of the Median nerve and the Brachial artery was deep to the brachialis muscle. But near the cubital fossa
               it returned to its normal course and appeared as the most medical content of the cubital fossa.7, 8 
            

            This variation has all possibilities by entrapment neuropathy since the Median nerve and the Brachial artery were found compressed
               under the Musculo-fascial structure which had an unyielding nature. Hence, we assume that the clinical indications possibly
               presented in such entrapment might be similar to that pronator syndrome. But in advance stages compression could lead to endothelial
               damage & Thrombotic occlusion of the Brachial artery. Clinically these kinds of tunnel will produce symptoms in the forearm
               & hand also.9

            In the present study, the tunnel was formed by the Brachialis muscle which arose from the superficial fibre with its aponeurosis
               2.5cm in length, extending downward and overlapping the median nerve and brachial artery to get inserted into the medial intermuscular
               septum. The clinical implications of the slips of brachialis is that it has the potential to cause the Median nerve entrapment
               & Brachial artery compression.
            

            The Brachialis muscle is reported in this case may be explained on the basis of the embryogenesis of the muscles of the arm.
               During development of the limb bud, the Brachialis muscle develops from the fusion of two muscular primordial. Most of it
               is formed from the ventral or flexor pre muscular mass (which is supplied by the ventral rami of spinal nerves) and a part
               of it is formed from dorsal or extensor pre muscular mass (which is supplied by the dorsal rami of spinal nerves). Some authors
               state that Brachialis arises only from the ventral pre muscular mass and the branch of Radial nerve which supplies it, is
               derived from anterior division of Brachial plexus which uses Radial nerve only as route to Brachialis muscle by unknown mechanisms.
               However this view has no reliable evidence. The extensor pre muscular mass in the forearm differentiates into three parts.10 Thereafter, some muscle primordia will disappear through cell death called apoptosis. The variation in the present study
               may be due to failure of muscle primordia to disappear during embryological development.11

            Therefore, the knowledge about this kind of rare variations are important for surgeons to avoid mislead diagnosis and treatment.
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