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Introduction

Carpal tunnel syndrome (CTS). is the most common 
entrapment neuropathy encountered in clinical 
practice. [1,2] Variations of the median nerve and the 
adjacent structures may be seen clinically or observed 
during surgery/cadaveric dissection.[3] We recently 
encountered an unusual anatomic variation of median 
nerve at the wrist during the surgery.

Case Report

A 48-year-old woman underwent surgery for CTS in 
her right hand, dominant hand for the patient. She 
had no underlying medical disorder. Surgery was 
performed through a limited open approach. When 
transverse carpal ligament (TCL) was transected, it 
was seen that the median nerve was divided to third 
common digital nerve and to the recurrent motor 
branch proximal to the distal end of the TCL, and an 
accessory transligamentous thenar branch about 1mm  
in diameter could be identified just proximal to the 
division [Figure 1a and b]. The incision was extended 
when the anatomic variation was seen. Decompression 
of the nerves was verified, and the incision was not 
extended beyond what was required for the carpal 
tunnel release.
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Discussion

Varying results have been reported on the prevalence of 
median nerve anomalies.[2] Lindley and Kleinert observed 
1% (five hands) median nerve or its palmar cutaneous 
branch or motor branch anomalies during the course of 526 
elective carpal tunnel releases in one surgeon’s practice. [4] 
Lanz classified variations of the median nerve into four 
groups: Group I, variations of the course of the motor 
branch; group II, accessory branches of the median nerve 
at the distal carpal tunnel; group III, high division of the 
median nerve; and group IV, accessory branches proximal 
to the carpal tunnel. Thenar motor branch can be further 
categorized due to its origin – ulnar, radial, or volar – or 
by the relationship of the TCL to the thenar motor branch 
– extraligamantous, subligamantous, transligamantous, or 
intraligamantous.[2] Furthermore, Engineer et al. identified 
three specific anatomic variations for the origin of the third 
common digital nerve: Type I originating proximal to the 
distal edge of the TCL (15%); type II originating distal to 
the TCL but proximal to the superficial palmar arch (70%); 
and type III originating distal to the TCL and at/or distal 
to the superficial palmar arch (15%).[5]

Steinberg et al. dissected 46 hands and in 10 hands they 
found an accessory branch of the median nerve, piercing 
the lateral carpal ligament 3-6 mm distal to the proximal 
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Figure 1: Intraoperative view (a) and illustration (b) demonstrating the median nerve divided to third common digital nerve and to the recurrent motor 
branch proximal to the distal end of the transverse carpal ligament, and an accessory transligamentous thenar branch approxiametly 1mm  in diameter 

was identified just proximal to the division

Table 1: The anatomical variations of median nerve division related to surgical point of view
Group I Variations of the course of Extraligamantous 

the thenar branch
 Subligamantous Increased risk of division if not visualized
 Transligamantous Increased risk of division if not visualized 

seperate release may be needed
 Intraligamantous Increased risk of division if not visualized 

seperate release is needed
Group II Accessory branches of the median nerve at the distal portion of the carpal tunnel Increased risk of division if not visualized
Group III High division of the median nerve Increased risk of division if not visualized
Group IV Accessory branches proximal to the carpal tunnel Increased risk of division if not visualized
Engineer type I TCDN originating proximal to the distal edge of the TCL Increased risk of division if not visualized
Engineer type II TCDN originating distal to the TCL but proximal to the the superficial palmar arch Increased risk of division if not visualized
Engineer type III TCDN originating distal to the TCL and at or distal to the the superficial palmar arch Increased risk of division particularly in endo-

scopic procedures using distal portal (Chow 
technique)

Thenar motor 
branch

Radial

Volar

Ulnar Increased risk of division if not visualized

TCDN - Third common digital nerve; TCL - Transverse carpal ligament

edge of the tunnel. The branch was approximately 1mm  
wide, leaving the radial or volar side of the median nerve 
at a right angle. They considered it as a sensory branch 
due to its size and course.[6] This accessory branch was 
similiar to the one in our case except that we observed the 
nerve in distal part of the tunnel and the median nerve 
was divided to its branches under the TCL.

Median nerve variation in our case seems to fit best into 
Lanz group II – an accessory branch distal to the carpal 
tunnel – and engineer type I – third common digital 
nerve (terminal branches) originating proximal to the 
distal edge of the TCL. We did not dissect the accessory 
transligamantous nerve because it was beyond the 
necessity of the operation. We suggest it is a sensory 
branch as Steinberg et al. concluded in their series due 
to its small diameter.

It is important to identify the anatomic variations of the 

median nerve for the safe and effective decompression 
of the nerve [Table 1]. There are few, if any, clinical 
and electrophysiological clues indicating anatomic 
variations. The anastomosis between the median and 
ulnar nerve in the forearm, known as Martin-Gruber 
anastomosis, is of crucial importance in the clinical 
evaluation of nerve injuries of the median and ulnar 
nerves, as well as in accurate interpretation of nerve 
conduction velocity of these nerves, especially in 
association with CTS.[7] Furthermore, several anatomical 
and electrophysiological studies demonstrated the 
possibility of an unlar–to-median anastomosis in the 
distal forearm ‘reversed Martin-Gruber anastomosis 
or Marinacci communication’.[8] Iatrogenic injury of 
this nerve communication may be misdiagnosed as 
a thenar branch lesion.[9] Thus, detailed preoperative 
electrophysiological studies should be necessary to avoid 
nerve injuries in the carpal tunnel release.
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Although the anatomical variations are recently 
classified, there are still different kinds of anomalies that 
can be seen. Thus, surgeons should take such anatomical 
variations into consideration in order to plan appropriate 
surgical approaches.
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