ONLINE FIRST
This is a provisional PDF only. Copyedited and fully formatted version will be made available soon.

ISSN: 0015-5659
e-ISSN: 1644-3284

Splitting of the distal median nerve

Authors: W. L Smith, Ł. Olewnik, J. Iwanaga, A. S Dumont, R. S. Tubbs

DOI: 10.5603/FM.a2021.0129
Article type: Case report
Submitted: 2021-09-12
Accepted: 2021-10-29
Published online: 2021-11-26

This article has been peer reviewed and published immediately upon acceptance.
It is an open access article, which means that it can be downloaded, printed, and distributed freely,
provided the work is properly cited.
Articles in "Folia Morphologica" are listed in PubMed.

Powered by TCPDF (www.tcpdf.org)

Splitting of the distal median nerve
W.L. Smith et al., Splitting of the distal median nerve

W.L. Smith1, Ł. Olewnik2, J. Iwanaga3, 4, 5, A.S. Dumont3, R.S. Tubbs3, 4, 6, 7, 8, 9, 10
1

Tulane University School of Medicine, New Orleans, LA, United States

2

Department of Anatomical Dissection and Donation, Medical University of Lodz, Poland

3

Department of Neurosurgery, Tulane University School of Medicine, New Orleans, LA, United

States
4

Department of Neurology, Tulane Center for Clinical Neurosciences, Tulane University School

of Medicine, New Orleans, LA, United States
5

Division of Gross and Clinical Anatomy, Department of Anatomy, Kurume University School of

Medicine, Kurume, Fukuoka, Japan
6

Department of Structural and Cellular Biology, Tulane University School of Medicine, New

Orleans, LA, United States
7

Department of Neurosurgery and Ochsner Neuroscience Institute, Ochsner Health System, New

Orleans, LA, United States
8

Department of Anatomical Sciences, St. George’s University, St. George’s, Grenada, West Indies

9

Department of Surgery, Tulane Center for Clinical Neurosciences, Tulane University School of

Medicine, New Orleans, LA, United States
10

University of Queensland, Brisbane, Australia

Address for correspondence: Joe Iwanaga, DDS, PhD, Department of Neurosurgery, Tulane
Center for Clinical Neurosciences, Tulane University School of Medicine, 131 S. Robertson St.
Suite 1300, New Orleans, LA 70112, United States, tel: 5049885565, fax: 5049885793, e-mail:
iwanagajoeca@gmail.com
Abstract

Variations of the nerves of the forearm can lead to unexpected clinical findings during physical
examination. Additionally, surgery in this region might encounter and potentially damage the
nerve in such patients. Here, we present a case of a high split of the median nerve and discuss the
findings of the case as well as review salient reports in the literature. Knowledge of such a
variation can be important in patient diagnosis and treatment.
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INTRODUCTION
The median nerve travels through the anterior compartments of the arm and forearm and
is often involved in pathological condition, e.g., carpal tunnel syndrome. Variations of the
median nerve in the carpal tunnel have been documented and such variations increase the risk of
injury during treatment. The median nerve in the forearm can varies: it can pierce the humeral
head of the pronator teres or pass deep to the two heads; it may split with the ulnar artery,
palmaris longus, flexor pollicis longus, or variant muscle tendons traversing it; and it may travel
on the superficial surface of the flexor digitorum superficialis (FDS) instead of deep to it [1-3,58].
Here, we present a case in which the median nerve split in the forearm through the FDS.

CASE REPORT
During the routine dissection of a 42-year-old at death female cadaver, an unusual variant
of the median nerve was observed in the right upper limb. At 10.5 cm distal to the medial
epicondyle, the nerve forked into two unequal branches. The smaller medial branch (3 mm
diameter) traveled 6.5cm distally to enter the musculotendinous junction of the FDS to the fourth
digit, entered the carpal tunnel superficial to all of the long flexor tendons to then terminate as
the digital nerve to the lateral side of the fourth digit (Fig. 1). No additional branches were seen
from this branch. The larger lateral branch (5 mm diameter) continued from the split distally
between the FDS and flexor digitorum profundus and about the same level as the medial branch
pierced the FDS, it gave rise to the palmar cutaneous branch (Fig. 2). This branch continued
distally through the carpal tunnel just lateral to the medial branch of the split median nerve. In
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the hand, this part of the median nerve gave rise to the recurrent branch, branches to the first and
second lumbricals, and terminated as digital nerve branches to the lateral three digits. No
communicating branches were identified between the medial and lateral branches of the split
median nerve in the forearm or hand. The contralateral median nerve was found to have a typical
pathway with no splitting through the FDS.
DISCUSSION
Incidence of a split (bifid, bipartite, bifurcated) just proximal to the flexor retinaculum is
reported 2.8% and is usually coexistent with a persistent and often enlarged median artery
although this was not seen in our specimen [10,15,20]. More proximal splits or “high” divisions,
such as presented here, that occur more proximal to the wrist have been described but this is
much more uncommon [13,14,17,18, 21]. These high divisions can typically be separated into
branching with no associated muscle or artery or branching with an associated lumbrical muscle
between the branches [12,16]. A handful of cases of median nerves being split by a tendon of the
FDS have been reported [4,9,12,24]. A case has been reported where the median nerve in the
proximal forearm was split by a band between the FDS and flexor pollicis longus, but reunited
proximal to the flexor retinaculum was identified [24]. Kadar et al. identified two cases in which
the median nerve was split into medial division and lateral divisions by the FDS. In one case, the
medial division terminated as the third interspace common digital nerve and was separated by the
tendon of palmaris longus and FDS tendon to the fourth finger. In the other case, both divisions
provided fibers to the third interspace common digital nerve. In both of these cases no persistent
median artery was present [12].
In a similar case to ours, Winkleman and Spinner [23] identified a median nerve that split
9.5 cm distal to the medial epicondyle and traveled separately into the carpal tunnel accompanied
by a persistent median artery. A communicating branch from the main median nerve rejoined the
split portions distal to the flexor retinaculum. In another case, Tubbs and Salter [22] identified a
median nerve that split 6 cm distal to the medial epicondyle. The medial and lateral branches of
the split median nerve traveled separately through the carpal tunnel and communicated in the
palm. However, the present case did not have a persistent median artery or a communicating
branch between to the parts of the split. In both cases, however, the medial branch of the split
median nerves penetrated the FDS.
3

CONCLUSIONS
In case of unusual presentations of median nerve entrapment, the clinician should include
in their differential diagnosis that the patient has a proximally split nerve. These variations might
cause nerve compression with contraction of the FDS and produce pain suggestive of carpal
tunnel syndrome or other entrapment syndromes of the forearm [12, 19]. As found in our case,
signs or symptoms of median nerve compression where sensation is normal in the palm but
compromised along the lateral aspect of the fourth digit, the lateral branch of the split median
nerve might be considered to be compressed by the FDS proximal to the wrist. Lastly, surgery of
the anterior forearm could potentially injure such a split median nerve, especially the medial
branch of the split as it traverses the FDS and is in a more superficial position in the distal
forearm more proximally.
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Figure 1. Lateral view of the forearm and hand of the specimen described herein. The lateral
edge of the flexor digitorum superficialis is reflected up. The pre-split part of the median nerve is
seen at the yellow arrow and the medial and lateral branches seen at the blue and black arrows,
respectively.

Figure 2. Zoomed in view of Figure 1. Note the medial (black *) and lateral (white *) branches
of the split median nerve. The arrows note the palmar cutaneous branch of the nerve arising from
the lateral branch.
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