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Anatomical variations of the structures related to the carpal tunnel are numerous and involve muscles, 
tendons, vessels and nerves. The structures passing through the carpal tunnel include the tendons of 
the flexor digitorum superficialis, flexor digitorum profundus and flexor pollicis longus, as well as the 
median nerve. Anatomical variations in this region may predispose the median nerve to compression 
and lead to carpal tunnel syndrome, which is the most often reported compression neuropathy. The most 
common muscle variations involve the palmaris longus muscle, the flexor digitorum superficialis, the 
abductor digiti minimi (ADM) and the lumbrical muscles. Vessels anomalies refer to the presence of a 
persistent median artery and a superficial ulnar artery. The median and ulnar nerves can also be present 
with variant course, division and anastomoses. The present manuscript reviews literature data on these 
variations and underlines their clinical implications.
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Introduction

Anatomical variations in the carpal tunnel structures include variations in the nerves, 
vessels, muscles and tendons of the wrist and hand and represent an often encountered 
phenomenon [20]. The carpal tunnel is situated directly below the flexor retinaculum 
(also known as transverse carpal ligament), which in turn extends from the trapezium 
and scaphoid bones radially to the triquetrum and hamate bones in ulnar direction [20]. 
The tendons of the flexor digitorum superficialis (FDS) and flexor digitorum profundus 
(FDP) for the index, middle, ring and little finger and the tendon of the flexor pollicis 
longus (FPL) pass through the canal, as does the median nerve [20]. This explains why 
anatomical variations in the region of the carpal canal may predispose the median nerve 
to compression, a fairly frequent condition known as carpal tunnel syndrome (CTS). 
CTS is the most common compression neuropathy and its surgical treatment is the most 
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