
Classification of the Variations of the Palmar 
Recurrent Branch of the Median Nerve with 
Special Emphasis on Angulation

Introduction
Among the most common causes of iatrogenic nerve 

injuries is carpal tunnel release. The palmar recurrent 

(usually referred to as thenar motor) branch is the most 

devastating injury due to pain, weakness, and atrophy. 

Even the most experienced surgeons are not exempt 

from this complication, due to variabilities in its origin 

and course. Anatomical variations of this branch have 

fascinated researchers over the years.

This study focuses on the place of origin from the 

median nerve (mediolaterally) and the angle it makes 

with the axial plane of the parent nerve, in an attempt 

to correlate this with safe versus dangerous patterns 

during carpal tunnel release surgery.

Methods
A total of 75 embalmed cadavers were dissected, involving 37 

males and 38 females. The age range at the time of death was 

between 54 and 105 years, with a mean of 82.5 and a median of 

84 years. Most cadavers were predissected by medical students 

during their regular courses. The author performed further 

dissection of the median nerve in the carpal tunnel with focus 

on the motor branch to the thenar muscles (palmar recurrent 

branch). When branches of the median nerve were accidentally 

cut, the limb was excluded from this analysis. A total of 130 

limbs were included in this study. The number of branches 

leaving the median nerve to the thenar muscles was noted. The 

median nerve was divided from lateral to medial equally into 4 

zones, where zone 1 was the most lateral (Table 1, Fig. 1). For 

each branch, the angle in relation to the axial plane of the 

median nerve was recorded; this was approximated to 0°, 45°, 

60°, and 90° (Table 1, Fig. 2).

Results
Of the 130 limbs studied, 62 were from males and 68 from 

females. A single recurrent branch was found in 83 cases 

(63.8%), 2 in 43 cases (33.1%), 3 in 3 cases (2.3%), and 4 in 1 

case (0.8%). This resulted in 182 branches analyzed for zone and 

angle (Table 2). In 59 cases, the branch arose from zone 1 

(32.5%). Zone 2 included the majority at 61.5% (112 branches), 

and zone 3 had only 11 cases (6%). There were no cases in which 

the recurrent branch arose from zone 4. In 1 case, the median 

nerve was deep to the flexor tendons, spiraled around the 

flexor digitorum superficialis tendons, to emerge at their lateral 

edge toward the distal carpal tunnel. The motor branch was in 

the same plane as the median nerve (0° angle) in 31 cases 

(17%), at 45° in 68 cases (37.4%), 60° in 48 cases (26.4%), and 

90° in 35 cases (19.2%). In 1 case, the median nerve had an 

early bifurcation proximal to the carpal tunnel.

We propose a new classification for the branching pattern of the 

palmar recurrent branch of the median nerve, based on zone of 

origin and angle with the axial plane of the median nerve (Table 

1, Figs. 1 and 2).
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Type I Zone 1 Type A 0o

Type II Zone 2 Type B 45o

Type III Zone 3 Type C 60o

Type IV Zone 4 Type D 90o

Type I 32.5% Type A 17%

Type II 61.5% Type B 37.4%

Type III 6% Type C 26.4%

Type IV 0% Type D 19.2%

Figure 1. Types of palmar recurrent branch of the median 
nerve based on zone of origin. From lateral to medial, zones 1–
4 correspond to types I–IV, respectively. The more medial the 
origin, the riskier it is for iatrogenic injury.

Figure 2A. Types of palmar recurrent branch based on the 
angle it makes with the axial plane of the median nerve in 
axial views. Type A = 0°, type B = 45°, type C = 60°, and 
type D = 90°. The most dangerous type is type D.

Figure 2B. Similar to 2A in oblique axial (B) viewsTABLE 1. Proposed classification of the palmar recurrent
branching pattern off the median nerve

TABLE 2. Frequency of different types of the palmar recurrent
branch of the median nerve


