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Abstract

This case report presents a 72-year-old female with a unique anatomical variation of the median nerve recurrent
motor branch that has not been described in the literature. During her open carpal tunnel release, the recurrent motor
branch was found to divide from the median nerve within the carpal tunnel, pierce the proximal aspect of the
transverse carpal ligament in a transligamentous fashion, and then immediately divide into one branch that pierced
the thenar muscles and another branch that traveled superficial to the transverse carpal ligament before piercing the
thenar muscles more distal. This variation in anatomy stresses the importance of thoughtful incision design and direct
visualization of all structures during carpal tunnel release.

Introduction

The median nerve is a mixed motor and sensory nerve that enters the hand through the carpal tunnel along with the tendons
of the flexor digitorum superficialis, flexor digitorum profundus, and flexor pollicis longus muscles.  After exiting the carpal
tunnel, the median nerve gives off the recurrent motor branch to the thenar musculature and the proper and common digital
branches, which supply sensation to the thumb, index, middle, and radial aspect of the ring finger.  There exist several
anatomical variations of the median nerve thenar motor branch that have been well described in the literature.  It is
important to understand these anatomical variants, as the recurrent motor branch is at risk of injury during open and
endoscopic carpal tunnel release and has been aptly nicknamed the "million-dollar nerve" due to legal costs incurred in the
setting of iatrogenic injury.  This case report describes a unique anatomical variant that has not been described in the
literature.

Case Presentation

A 72-year-old female with a history of well-controlled type 2 diabetes presented to clinic with right hand parasthesias
consistent with carpal tunnel syndrome and right ring trigger finger. The diagnosis was supported on EMG/NCS, and she
ultimately underwent right open carpal tunnel release and ring finger trigger release. During the open carpal tunnel release,
an incision was made over the ulnar aspect of the carpal tunnel in the palm and the dissection was carried to the palmar
aponeurosis. A palmaris brevis muscle was notable during the dissection, and after incising the palmar fascia, the transverse
carpal ligament (TCL) was exposed. Care was taken to look for an aberrant nerve branch due to the presence of the
palmaris brevis muscle. The recurrent motor branch was identified as a transligamentous variant, exiting through the
proximal aspect of the transverse carpal ligament, and dividing immediately into a proximal and distal branch that coursed
toward the thenar muscles (Figure 1). The recurrent motor branch was protected as the ligament was released. The patient
did well postoperatively with resolution of her parasthesias and no complications.
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Figure 1. Median nerve diagram.

Discussion

Most studies utilize the Poisel classification to describe the course of the recurrent motor branch: extraligamentous (type 1),
subligamentous (type 2), and transligamentous (type 3) (Figure 2). In the extraligamentous type, the recurrent motor branch
divides from the median nerve distal to the TCL and takes a retrograde course to the thenar muscles. In the subligamentous
type, the recurrent motor branch divides within the carpal tunnel and remains deep to the TCL as it courses distally to the
thenar muscles. In the transligamentous variant, the recurrent motor branch takes off within the carpal tunnel and pierces
through the TCL on its course to the thenar muscles.  A supraligamentous course and a preligamentous course have also3
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been described in the literature.  In the supraligamentous course, the recurrent motor branch exits the carpal tunnel and
runs retrograde over the TCL to reach the thenar muscles.  In the preligamentous course, the recurrent motor branch arises
proximal to the TCL and takes a superficial course over the ligament to reach the thenar muscles.  The preligamentous and
transligamentous courses are often associated with a hypertrophic thenar muscle origin over the TCL and the branch is
within this muscle .

Figure 2. Common branch patterns of the recurrent motor branch: (A) extraligamentous, (B) subligamentous, (C) transligamentous.

The recurrent motor branch typically arises from the radial or palmar aspect of the median nerve, though some studies have
noted an ulnar-directed branch pattern.  The current literature supports that the extraligamentous type is the most
common and the ulnar origin of the thenar motor branch is the least common.

There exist several case reports in the literature of anatomic variants. Linburg et al noted a proximal transligamentous
division with a separate accessory recurrent branch at the distal aspect of the TCL.  Graham et al encountered a recurrent
motor branch that exited the ulnar aspect of the median nerve within the carpal tunnel, crossed the median nerve volarly,
and pierced the TCL to enter the thenar muscles.  Other case reports describe a patient with 3 distinct recurrent motor
branches, a motor branch that divided proximal to the TCL in the forearm and traveled through the carpal tunnel, and a
motor branch that began proximally and ran with a persistent median artery to separate into 3 transligamentous divisions.

 This case presents a patient with a transligamentous recurrent motor branch that divided from the median nerve within the
carpal tunnel, pierced the proximal aspect of the TCL, and immediately divided into 2 branches that ran across the ligament
and entered the thenar musculature proximally and distally at 2 separate locations. This variant has not been described in
the literature but again stresses the importance of direct visualization of the transverse carpal ligament during release to
avoid inadvertent injury to the recurrent motor branch. It also reinforces the need to take extra time and care to look for an
aberrant nerve variant with the presence of a palmaris brevis muscle.
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