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Detailed knowledge of the anatomy and different variations of the superficial 
branch of the radial nerve could be of great importance not only to anatomists 
but also to clinicians. A predominant radial nerve supply to the dorsum of the 
hand is rare. Herein, we present an unusual case of unilateral sensory innervation 
of the dorsal hand found during routine anatomical dissection of a 72-year-old at 
death male Caucasian cadaver. We also present a brief discussion of the reported 
variation and emphasize its potential clinical implications. (Folia Morphol 2023; 
82, 1: 194–197)
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INTRODUCTION
Classically, sensory innervation of the dorsal aspect 

of the hand is ensured by the superficial branch of 
the radial nerve (SBRN), the dorsal branch of the ulnar 
nerve (DBUN), and the lateral antebrachial cutaneous 
nerve (LABCN) [12, 17].

The SBRN commonly curves around the wrist un-
der the tendon of brachioradialis muscle and then di-
vides into four or five dorsal digital branches. Usually, 
the first of these ensures sensory innervation of the 
lateral part of the thumb and the thenar eminence; 
it could connect with the LABCN. The second branch 
innervates the medial side of the thumb; the third 

supplies the lateral skin area of the second finger; the 
fourth ensures sensory innervation of the adjacent 
skin areas of the second and third fingers; the fifth 
connects to the ramus of the DBUN and supplies the 
neighbouring sides of the third and fourth fingers, 
but is often replaced by the DBUN. The dorsal digital 
nerves reach the root of the thumb nail, the middle 
phalanx of the index finger, the proximal interphalan-
geal joints of the third, and the lateral parts of the 
fourth finger. The remaining dorsal areas of the fin-
gers are supplied by the terminal branches of the 
ulnar and median nerves [15].
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The DBUN appears near the distal part of the flexor 
carpi ulnaris muscle and then, after piercing the fas-
cia, it is located on the dorsal ulnar side of the wrist 
and hand. Finally, it splits into two or three terminal 
branches; the first innervates the medial side of the 
fifth finger and the second the opposite sides of the 
fifth and fourth fingers; when there is a third branch, 
it ensures sensory innervation of the opposite sides 
of the third and fourth fingers [15].

The LABCN is a cutaneous branch of the muscu-
locutaneous nerve. Distally, it reaches the base of the 
thenar area and some of its terminal branches can 
connect with the terminal branch of the radial nerve 
and the palmar cutaneous branch of the median 
nerve [15].

Precise knowledge of the dorsal sensory innerva-
tion of the hand is not only interesting to anatomists 
but also has clinical implications for hand surgeons 
during dorsal flaps and approaches, for regional 
anaesthetic blocks, and for neurological practice to 
avoid misinterpretation of nerve pathology [5, 17].

Herein, we present an unusual case of unilateral 
variation of the SBRN in the right hand.

CASE REPORT
During a routine anatomical dissection of the right 

upper limb of a 72-year-old male Caucasian cadaver 
a rare SBRN variation was observed.

After curving around the wrist under the tendon 
of the brachioradialis muscle, 8.7 cm from the radial 

styloid process (RS), and passing over the tendons 
of the abductor pollicis longus and extensor pollicis 
brevis muscles, the SBRN divides into two branches. 
The smaller branch supplies the skin of the medial 
and lateral sides of the thumb and reaches the root of 
the nail. The larger branch divides into three smaller 
branches: the first supplies the skin of the dorsal hand 
and adjoining sides of the index finger (the medial 
branch of the nerve to the finger was damaged dur-
ing the dissection course); the second divides into  
a further two branches, and the medial one also 
divides into two, so the major branch ensures inner-
vation of the middle and ring fingers to the proximal 
interphalangeal joints; and the third supplies the 
lateral surface of the little finger (Fig. 1A, B; 2). 

The DBUN appears near the flexor carpi ulnaris 
muscle in the distal direction, and after piercing the 
fascia passes to the ulnar side on the dorsal part 
of the wrist and hand and finally divides into two 
branches: the first innervates the medial side of 
the little finger and the second communicates with  
a ramus of the superficial branch of the ulnar nerve 
and thus supplies the skin of the medial palmar side 
of the fifth finger (Fig. 1C; 2).

DISCUSSION
Several previous articles have presented different 

innervation variants of the dorsal part of the hand [12].
Mok et al. [12] observed that the common inner-

vation distribution pattern in more than half of all 

Figure 1. A–C. The lower limb of a 72-year-old at death male Caucasian cadaver showing variation of the superficial branch of the radial 
nerve (SBRN) and the dorsal branch of the ulnar nerve (DBUN), A, B. The large arrowhead indicates the SBRN, the small arrowhead its 
branches; C. The large arrowhead indicates the DBUN, the small arrowhead its branches.
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cases was distributed equally between the SBRN and 
the DBUN. Vergara-Amador and Nieto (2010) [19] 
described similar results in 56% of cases. Linell [9] 
reported that in 68.8%, the DBUN supplies the dorsal 
parts of the medial two and a half digits. According 
to Mok et al. [12] the nerve territories overlapped 
significantly among different specimens. This agrees 
with the findings of other authors [2, 6, 11, 13].

Sulaiman et al. [17] established that the SBRN 
innervated the thumb and index finger in 63.6% of 
cases. The DBUN was described as extending the 
innervation zone more laterally, ensuring the supply 
to the skin of the ulnar part of the second finger in 
3 cases. The usual innervation pattern of the dorsal 
hand was found in only 12.86% of the hands exam-
ined. Sulaiman et al. [17] established that the radial 
nerve is the sole supplier to the dorsum of the hand 
in 6.62% of cases when the DBUN is absent. Similar 
results were reported by Botte et al. [3] in 4.2%, 
Mok et al. [12] in 3.3%, Robson et al. [14] in 8% and 
Tiznado et al. [18] in 5.6%. Kuruvilla et al. [7] noted 
an autosomal dominant inheritance of a variant SBRN 

that predominantly innervated the dorsal aspect of 
the hand. They reported a patient with such a bilateral 
variation and a similar one in one of the two children.

Sulaiman et al. [17] also reported that the ulnar 
part of the fifth finger was supplied by the DBUN in 
all cases when the nerve was established. The DBUN 
supplied the lateral side of the little finger in 97.9% 
and the medial side of the ring finger in 96.4%. It 
provided the sole innervation of the lateral side of 
the ring finger in 63.6%. The reported variation, if it 
compressed or injured the ulnar nerve, could present 
as loss of sensation on the dorsal surface of the medial 
part of the fifth finger.

Mok et al. [12] proposed a classification of the 
nerve distribution of the dorsal hand, termed the 
radial/ulnar/lateral antebrachial cutaneous nerve 
(RUL) classification system. They accept the normal 
anatomical pattern as classically described: the SBRN 
innervates the radial two and a half digits, the DBUN, 
the ulnar two and a half, and the LABCN innervates 
no digits and is used for the term Rn/Un/Ln (“n” for 
normal). When presented in different variants, each 
nerve is described separately. The described nerve is 
assigned +1 or –1 for each half of the finger that has 
additional or less innervation [12].

The sensory innervation differs between the two 
hands. The symmetry in innervation of the dorsal 
hand ranges between 29% [16] and 43.2% [17]. 
Therefore, Sulaiman et al. [17] considered that cli-
nicians should be very careful when they compare 
healthy with diseased hands in nerve conduction 
studies.

Clinically, variations of the SBRN involving all or 
most of the supply to the dorsal part of the hand 
could impede hand and reconstructive surgeons, and 
cause difficulty for neurologists interpreting electro-
myograms or evaluating abnormal symptoms. The 
presented variation could cause problems for hand 
and wrist surgery through the dorsal approach, and 
no safe zone could be defined. In addition, in the 
event of local block of the SBRN and anaesthesia 
of the fifth finger, a surgeon should be suspicious 
for possible SBRN variations, and precise operative 
technique is mandatory [1, 7, 12, 17, 18]. Moreover, 
in the event of traumatic injury to the ulnar nerve, 
such a SBRN variation could lead to misdiagnosis [8]. 

Auerbach et al. [2] established that the SBRN 
appeared 8.6 cm proximal to the RS between the 
tendons of the branchioradialis and extensor carpi 
radialis longus. This nerve then appeared 6.0 cm 

Figure 2. Scheme showing variation of the superficial branch of the 
radial nerve (green line) and the dorsal branch of the ulnar nerve 
(red line).
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above the fascia from the RS. In the series of Verga-
ra-Amador and Nieto [19] it appeared subcutaneously  
8.45 cm from the RS. Mok et al. [12] established that 
the SBRN pierced the fascia between the tendons of 
the aforementioned muscles 8.7 cm from the RS. These 
authors recommend that block of the SBRN should 
be 7 cm proximal to the radial styloid, where all its 
branches perforate the fascia and the nerve is widest. 
However, Mackinnon and Dellon [10] point out that 
the supply from the LABCN also needs to be borne  
in mind because it could overlap with these nerves.

CONCLUSIONS
The possibility of a variant total or predominant 

supply of the dorsal skin by the radial nerve, as report-
ed, could explain atypical symptoms in entrapment 
neuropathies or acute nerve injury, and could impede 
electrophysiological tests and dorsal approaches to 
the hand. As stated by Żytkowski et al. [20] the anal-
ysis of such a variation contributes for obtaining an 
actual, not idealized image of the inside of the hu-
man body, which is of crucial importance in everyday 
clinical practice.
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