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Abstract: 

Introduction: Our aim was to study the extensor carpi radialis longus muscle on the basis of development in 100 cadavers 

in India. 

Materials & Methods: This study on extensor carpi radialis longus was performed on 100 (200 specimens of superior 

extremities) embalmed donated cadavers (90 males & 10 females) in the department of Anatomy of K.J.Somaiya Medical 

College, Sion, Mumbai, India.  

Observations: Out of 200 specimens the variation was observed in 22 specimens. The extensor carpi radialis brevis was 

absent and the extensor carpi radialis longus was giving two tendons in the second compartment of extensor retinaculum 

before its insertion while passing deep to the abductor pollicis longus. The arterial pattern of upper limb were also observed. 

The variation was unilateral. The left upper limb was normal.  

Conclusions: A lack of knowledge of such type of variations might complicate surgical repair. 
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Introduction: The extrinsic extensor muscles of 

the hand are located in the back of the forearm and 

have long tendons connecting them to bones in the 

hand, where they exert their action. Extrinsic 

denotes their location outside the hand. Extensor 

denotes their action which is to extend, or open flat, 

joints in the hand. They include the extensor carpi 

radialis longus, extensor carpi radialis brevis, 

extensor digitorum, extensor digiti minimi, 

extensor carpi ulnaris, abductor pollicis longus, 

extensor pollicis brevis, extensor pollicis longus, 

and extensor indicis (1). The extensor carpi radialis 

longus has the most proximal origin of the extrinsic 

hand extensors. It originates just distal to the 

brachioradialis at the lateral supracondylar ridge of 

the humerus, the lateral intermuscular septum, and 

by a few fibers at the lateral epicondyle of the 

humerus. Distal to this, the extensor carpi radialis 

brevis, extensor digitorum, extensor digiti minimi, 

and extensor carpi ulnaris originate from the lateral 

epicondyle via the common extensor tendon. The 

extensor carpi radialis brevis has additional origins 

from the radial collateral ligament, the extensor 

carpi ulnaris from the dorsal border of the ulna 

(shared with the flexor carpi ulnaris and flexor 

digitorum profundus), and all four also originate 

from various fascia. The extensor carpi radialis 

longus and extensor carpi radialis brevis, (with the 

brachioradialis) form the lateral compartment. 

Their muscle fibers end at the upper third and the 



International J. of Healthcare & Biomedical Research, Volume: 1, Issue: 4, July 2013, Pages 241-245 

 

242 

www.ijhbr.com 

 

 

mid forearm respectively, continuing as flat 

tendons along the lateral border of the radius, 

beneath the abductor pollicis longus and extensor 

pollicis brevis. They then pass beneath the extensor 

retinaculum and dorsal carpal ligament, where they 

lie in a groove on the back of the radius, 

immediately behind the styloid process, and 

continue into the second tendon compartment. The 

extensor carpi radialis longus inserts into the dorsal 

surface of the base of the second metacarpal bone 

on its radial side to extend and abduct the wrist. 

The extensor carpi radialis brevis inserts into the 

lateral dorsal surface of the base of the third 

metacarpal bone, with a few fibres inserting into 

the medial dorsal surface of the second metacarpal 

bone, also to extend and abduct the wrist (2). The 

extensor carpi ulnaris is supplied by the ulnar artery 

(3). The abductor pollicis longus, extensor pollicis 

brevis, extensor pollicis longus, extensor indicis 

extensor digitorum and extensor digiti minimi are 

supplied by the posterior interosseous artery, a 

branch of the ulnar artery. The extensor carpi 

radialis longus and extensor carpi radialis brevis 

receive blood from the radial artery (4). The 

extensor carpi radialis longus and extensor carpi 

radialis brevis muscles may split into two or three 

tendons of insertion to the second and third or even 

the fourth metacarpal. The two muscles may unite 

into a single belly with two tendons. The cross slips 

between the two muscles may occur. The extensor 

carpi radialis intermedius rarely arises as a distinct 

muscle from the humerus, but is not uncommon as 

an accessory slip from one or both muscles to the 

second or third or both metacarpals. The extensor 

carpi radialis accessorius is occasionally found 

arising from the humerus with or below the 

extensor carpi radialis longus and inserted into the 

first metacarpal, the abductor pollicis brevis, the 

first dorsal interosseous, or elsewhere (5). 

Materials & Methods:  This study on extensor 

carpi radialis longus was performed on 100 (200 

specimens of superior extremities) embalmed 

donated cadavers (90 males & 10 females) in the 

department of Anatomy of K.J.Somaiya Medical 

College, Sion, Mumbai, India.  

Observations: Out of 200 specimens the variation 

was observed in 22 specimens i.e. 11%. The 

extensor carpi radialis brevis was absent and the 

extensor carpi radialis longus was giving two 

tendons in the second compartment of extensor 

retinaculum before its insertion while passing deep 

to the abductor pollicis longus. The one tendon of 

extensor carpi radialis longus inserted into the 

radial side of the dorsal surface of the base of the 

second metacarpal bone while the other tendon 

inserted into the lateral dorsal surface of the base of 

the third metacarpal bone, with a few fibres 

inserting into the medial dorsal surface of the 

second metacarpal bone. The variant extensor carpi 

radialis longus was supplied by the radial nerve. 

The finding was noted after thorough and 

meticulous dissection of the upper limbs of both 

sides. The arterial pattern of upper limb were also 

observed. The photographs of the variations were 

taken for proper documentation.  
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Figure 1 showing the photographic presentation of 

the variant extensor carpi radialis longus dividng 

into two tendons and the absent extensor carpi 

radialis brevis. 

 

Figure 1 showing the photographic presentation of 

the variant two tendons of extensor carpi radialis 

longus passing deep to the abductor pollicis longus. 

Discussion: The variations in the superficial group 

of extensors are rarely observed. Occasionally the 

aberrant muscle slips are seen among the 

superficial group of extensors of forearm (6). The 

accessory head of extensor carpi radialis longus 

travelled through a sepárate compartment of the 

extensor retinaculum and inserted in the middle of 

the first metacarpal bone was documented in the 

literature (7). In the present case extensor carpi 

radialis longus was passing as two tendons in the 

second compartment of extensor retinaculum 

before its insertion. The supernumerary tendons of 

the extensor carpi radialis longus and the extensor 

carpi radialis brevis were found in literature 

whereas the presence of an accessory tendón 

making the unión between the tendons of the 

extensor carpi radialis longus and the extensor 

carpi radialis brevis was also registered (8). In 

tennis elbow the muscle involved is the extensor 

carpi radialis brevis (9). The non-inflammatory, 

chronic degenerative changes occurs in the origin 

of the extensor carpi radialis brevis muscle (10). 

The knowledge of the variant extensor carpi 

radialis longus muscle is important before injecting 

corticosteroid injections in the treatment of tennis 

elbow (11). The surgeons  performing Z-shaped 

tenotomy on tennis elbow to lengthen the tendon of 

extensor carpi radialis brevis must be aware of this 

variation in order to avoid unwanted complications 

(12, 13). Recently, extensor carpi radialis brevis 

has also gained importance for use in ‘free 

functional muscle transfer’ i.e. transfer of a muscle 

with its motor nerve and vascular pedicle from one 

site of the body to another distant site, in order to 

restore the motor function (14). The knowledge of 

the variations is thus important while extensor carpi 

radialis brevis muscle is being harvested.  

Ontogeny: Embryologically, the intrinsic muscles 

of the upper limb differentiate in situ, opposite the 

lower six cervical and upper two thoracic segments, 

from the limb bud mesenchyme of the lateral plate 

mesoderm. The formation of muscular elements in 

the limbs takes place shortly after the skeletal 

elements begin to take shape. At a certain stage of 

development, the muscle primordia within the 

different layers of the arm fuse to form a single 

muscle mass (15). Langman stated, however, that 
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some muscle primodia disappear through cell death 

despite the fact that cells within them have 

differentiated to the point of containing 

myofilaments (16). During fifth week of 

development, mesoderm invades the upper limb 

bud to further condense into ventral and dorsal 

muscle masses (17). The extensor carpi radialis 

longus and brevis muscles are derived from dorsal 

muscle mass of upper limb bud and it could be 

during this period that extensor carpi radialis brevis 

muscle may have not formed. The failure of muscle 

primordia to appear during embryologic 

development may account for the absence of the 

extensor carpi radialis brevis muscle reported in 

this study. 

Phylogeny:  In lower mammals the extensor carpi 

radialis longus and brevis are represented by one 

muscle (18). Anatomical variations always have 

underlying cause as developmental arrest in the 

different stages of gestation. Ontogeny repeats 

phylogeny hence, the pattern of muscular 

arrangement in this case can be said to be less 

evolved than the usual arrangement (19). 

Clinical Significance: The variant extensor carpi 

radialis longus muscle is clinically important for 

surgeons dealing with entrapment  or  compressive 

neuropathies, orthopaedicians operating on the 

fractures of the lower end of the humerus,  

anaesthetist performing pain management therapies 

on the upper limb and physiotherapist doing 

electromyography for evaluating and recording the 

electrical activity produced by skeletal muscles. A 

lack of knowledge of such type of variations might 

complicate surgical repair. 

Conclusion: The variant extensor carpi radialis 

longus muscle with absent extensor carpi radialis 

brevis muscle is a rare occurrence. The knowledge 

of such variation is important for plastic surgeons 

performing ‘free functional muscle transfer’ and 

the extensor tendon repair. 
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