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Objective : Cubital tunnel syndrome, the most common ulnar nerve entrapment neuropathy, is usually managed by simple 
decompression or anterior transposition. One of the concerns in transposition is damage to the nerve branches around the elbow. 
In this study, the location of ulnar nerve branches to the flexor carpi ulnaris (FCU) was assessed during operations for cubital tunnel 
syndrome to provide information to reduce operation-related complications.
Methods : A personal series (HJY) of cases operated for cubital tunnel syndrome was reviewed. Cases managed by transposition 
and location of branches to the FCU were selected for analysis. The function of the branches was confirmed by intraoperative nerve 
stimulation and the location of the branches was assessed by the distance from the center of medial epicondyle.
Results : There was a total of 61 cases of cubital tunnel syndrome, among which 31 were treated by transposition. Twenty-one 
cases with information on the location of branches were analyzed. The average number of ulnar nerve branches around the elbow 
was 1.8 (0 to 3), only one case showed no branches. Most of the cases had one branch to the medial head, and one other to the 
lateral head of the FCU. There were two cases having branches without FCU responses (one branch in one case, three branches in 
another). The location of the branches to the medial head was 16.3±8.6 mm distal to the medial epicondyle (16 branches; range, 0 
to 35 mm), to the lateral head was 19.5±9.5 mm distal to the medial epicondyle (19 branches; range, -5 to 30 mm). Branches without 
FCU responses were found from 20 mm proximal to the medial condyle to 15 mm distal to the medial epicondyle (five branches). 
Most of the branches to the medial head were 15 to 20 mm (50% of cases), and most to the lateral head were 15 to 25 mm (58% of 
cases). There were no cases of discernable weakness of the FCU after operation.
Conclusion : In most cases of cubital tunnel syndrome, there are ulnar nerve branches around the elbow. Although there might 
be some cases with branches without FCU responses, most branches are to the FCU, and are to be saved. The operator should be 
watchful for branches about 15 to 25 mm distal to the medial epicondyle, where most branches come out.
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INTRODUCTION

Cubital tunnel syndrome is the second most common en-

trapment neuropathy in the upper extremity5). Patients usual-

ly complain of tingling of the 4th and 5th fingers and weak-

ness of intrinsic muscles of the hand. This condition might be 
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managed conservatively; however, cases with severe symptoms 

unresponsive to conservative management require surgical 

treatment. It can be managed by simple decompression, but 

some cases with complex anatomy or space-occupying-lesions 

require anterior transposition of the ulnar nerve5,6).

Compared to simple in-situ decompression, transposition 

of the nerve requires more extensive perineural dissection, 

which might compromise the blood supply to the nerve and 

damage to branches to the f lexor carpi ulnaris (FCU)4,5). For 

this, a thorough understanding of the anatomy of the motor 

branches of the ulnar nerve is necessary. There are several ar-

ticles describing the branches to the FCU2,3,8). Previous studies 

examined cadaveric specimens and quantified the number 

and location of muscular branches of the ulnar nerve. In this 

study, we identified motor nerve branches of ulnar nerve to 

the FCU by intraoperative electrical stimulation and analyzed 

the location and number of branches and their functions. 

MATERIALS AND METHODS

The study was approved by the IRB of Seoul National Uni-

versity Boramae Hospital (No. 30-2021-7). Informed consent 

was not required in this study due to its retrospective nature.

 Patients who underwent surgery due to cubital tunnel syn-

drome from 2014 to 2019 were retrospectively reviewed. They 

had typical symptoms of cubital tunnel syndrome and were 

confirmed with electromyography (EMG) and a nerve con-

duction study. Surgical treatment was done for patients who 

did not show improvement of symptoms on conservative 

management or showed motor weakness of ulnar nerve-in-

nervated muscles. Preoperative ultrasound was done in all pa-

tients. Among the surgical cases, anterior transposition was 

selected for cases with mass lesions in the cubital tunnel, ulnar 

nerve subluxation/dislocation on ultrasonography, and severe 

cubitus valgus.

Surgery was done under general anesthesia with initial load-

ing of rocuronium before intubation. Immediately after intu-

bation, neostigmine was administered to reverse muscle relax-

ant administered during the induction of anesthesia, and an 

assessment of function of ulnar nerve branches was performed 

about 15 minutes later. General anesthesia was maintained by 

propofol thereafter.

During anterior transposition, the branching pattern of the 

ulnar nerve was assessed. The location of branches of the ul-

nar nerve was measured from the center of the medial epicon-

dyle, and the branches emerging distal to the medial epicon-

dyle were expressed as positive numbers and proximal 

branches were expressed as negative numbers. The function of 

branches was confirmed by intraoperative nerve stimulation 

with NIM-Eclipse E3 software 3.5.353 (Medtronic®; Minne-

apolis, MN, USA).

The function of ulnar nerve branches was assessed by the 

following protocol. The EMG needle electrode was inserted at 

the hypothenar muscle and FCU medial and lateral heads. 

First, we found the main trunk of the ulnar nerve from the 

proximal cubital tunnel and directly applied electrical stimu-

lation (0.5–1 mA). The strength of stimulus that evoked an 

EMG response on the hypothenar muscle was used for stimu-

lating the branches of the ulnar nerve. Finally, we assessed a 

nerve branch as a motor branch when it showed an EMG re-

sponse at the FCU on electrical stimulation. 

RESULTS

In total, 61 cubital tunnel syndrome patients were reviewed, 

of which 31 cases were operated by transposition, and 21 cases 

with a description about the location of branches to the FCU 

were included for analysis.

The number of ulnar nerve branches around the elbow was 

0 to 3 (average, 1.8), and there was only one case that had no 

branches. In most of the cases, there was one branch to the 

medial head, and one other to the lateral head of the FCU. A 

branch without FCU response was found in three cases. 

Among them, branches with/without FCU responses co-ex-

Table 1. Number and function of ulnar nerve branches around the 
cubital tunnel

Number of branches Case Medial Lateral NF

0 1 0 0 0

1 8 5* 4* 0

2 6 5 7 0

3 6 6 7 5

In total, 21 cases were sorted by the total number of branches, and 
the number of medial, lateral and nonfunctioning branches were filled 
in. *There was one case with one branch from the ulnar nerve, then 
branches emerging to supply the medial and lateral heads of flexor carpi 
ulnaris (FCU). NF : branches without FCU responses
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isted in two cases, and there were only branches without FCU 

responses in the remaining case. The number of branches and 

their functions are summarized in Table 1. There was one case 

in which one common branch emerged from the main trunk 

of the ulnar nerve and divided into two branches, each sup-

plying the medial and lateral heads of the FCU (Fig. 1).

The average location of branches to the medial head was 

16.3±8.6 mm distal to the medial epicondyle (16 branches; 

range, 0 to 35 mm), while that of branches to the lateral head 

was 19.5±9.5 mm distal to the medial epicondyle (19 branches; 

range, -5 to 30 mm). Branches without FCU responses were 

found at -2+12.5 mm distal to the medial epicondyle (five 

branches; range, -20 to 15 mm) (Fig. 2). Most branches to the 

medial head were located within 15 to 20 mm (50% of cases) 

and most branches to the lateral head were located within 15 

to 25 mm (58% of cases). It was possible to save all the ulnar 

nerve branches by dissecting them from the main trunk of the 

ulnar nerve. There were no cases of discernable weakness of 

the FCU after operation. 

DISCUSSION

Cubital tunnel syndrome is the second most common en-

trapment neuropathy in the upper extremity caused by ulnar 

nerve entrapment. Ulnar nerve decompression through surgi-

cal treatment is indicated when motor weakness occurs or 

conservative treatment fails3). In situ decompression, transpo-

sition of ulnar nerve into the subcutaneous, intramuscular, or 

submuscular plane, and medial epicondylectomy are surgical 

options for cubital tunnel syndrome5). While circumferential-

ly dissecting the ulnar nerve during surgery, the motor branch 

to the FCU might be injured. The function of the FCU is flex-

ion and adduction of the wrist, so an injury of the motor 

branch to the FCU can result in weakness of wrist motion. To 

avoid complications, thorough knowledge of the branching 

position is essential for preserving the function of the FCU.

There have been several studies describing the location of 

ulnar nerve branches. Marur et al.3) classif ied muscular 

branching patterns of the ulnar nerve to the FCU and flexor 

digitorum profundus (FDP) into four groups by analyzing 37 

formalin-fixed forearms and showed that one or two branches 

were usually associated with the innervation of the FCU. The 

mean distances from the interepicondylar line to the location 

of the first muscular branch to the FCU or FDP were 15 mm 

and 35 mm, respectively3). Paulos and Leclercq7) also dissected 

the ulnar nerve in 20 upper limbs of fresh frozen cadavers and 

classified the muscular branching patterns into four groups 

and 11 types. The locations of the first muscular branch to the 

FCU or FDP from the medial epicondyle were 14 mm and 50 

Fig. 1. Photograph showing a common branch to the �exor carpi ulnaris 
(FCU) from the ulnar nerve taken during anterior transposition of the 
ulnar nerve left arm. A common branch emerges from the main trunk of 
the ulnar nerve (black arrow) and then splits into two branches to the 
medial head of the FCU (white arrowheads) and one branch to the lateral 
head of the FCU (black arrowhead). The left side of �gure is the proximal 
side of the arm, and the upper side is the anterior side of the arm.

Fig. 2. Location of branches measured from the medial epicondyle. The 
numbers on the horizontal axis are the distance from the medial 
epicondyle in millimeters (a negative number means proximal location) 
and the vertical axis represents the number of medial, lateral, and 
branches without flexor carpi ulnaris (FCU) responses. More proximal 
locations are associated with branches without FCU responses (NF), with 
successively more distal locations for the by medial heads of the �exor 
carpi ulnaris (Med) and lateral heads (Lat).
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mm, respectively7). The average location of the motor branch 

to the medial head of the FCU was 16.3 mm distal from the 

medial epicondyle in our study, so the data of this study are 

consistent with those reported in previous studies. Previous 

studies could give information about the location of ulnar 

nerve branches. However, the functions of the branches would 

not be confirmed by electrical stimulation considering the na-

ture of cadaveric studies. To overcome this limitation, our 

study assessed the functions of the branches by intraoperative 

nerve stimulation, which was not attempted in previous stud-

ies. It has been reported that there are branches to the elbow 

joint in addition to muscular branches, such as articular 

branches9). Therefore, it is meaningful to check the function 

of nerve branches, and doing so provides more accurate infor-

mation about the surgical anatomy of the ulnar nerve during 

operations for cubital tunnel syndrome.

According to our results from 21 patients, it seems that the 

branching points of ulnar nerve branch show specific tenden-

cies according to the branch function. The average locations 

of branches from the medial epicondyle of the humerus were 

-2.0 cm, 16.3 cm, and 19.5 cm for branches without FCU re-

sponses, medial, and lateral branches, respectively. This means 

that branches without FCU responses tended to emerge from 

more proximal locations, whereas branches from the distal 

side tended to be branches to the lateral head of the FCU. This 

tendency has not been previously reported. Most of the 

branches to the medial head were found within 15 to 20 mm 

(50% of cases) and those to the lateral head were found within 

15 to 25 mm (58% of cases). Therefore, the surgeon needs to 

be aware of this area of the ulnar nerve during circumferential 

dissection. It is also notable that there was an anatomical vari-

ation of the common branch in one of the 21 cases, in which 

there was a common branch of the medial and lateral branch 

to the FCU, and this finding highlights the need for caution 

during dissection.

This study has a few drawbacks. First, this was not an ana-

tomical study that would involve dissection of all branches of 

the ulnar nerve from its origin to the distal end. Nerve dissec-

tion was done in the surgical field around the elbow required 

for anterior transposition of the ulnar nerve. The purpose of 

our research was to provide practical information for neuro-

surgeons, so we did not perform extensive dissection to find 

branches outside the surgical field. Second, 21 cases are not 

sufficient to show a statistically significant trend of nerve 

branch location, so a study with more cases might validate the 

findings of our study. Third, we defined a branch without 

FCU responses as a branch that did not exhibit an EMG re-

sponse on electrical stimulation. Although efforts were made 

to standardize conditions, such as applying an appropriate 

electrical stimulus strength to the ulnar nerve branch, there 

may be limitations in confirming the true function of this 

branch. It is not easy to elucidate the true function of the 

branches without FCU responses. It is known that there are 

articular branches to elbow joint, which usually originates in 

the cubital tunnel up to approximately 1 cm proximal to the 

medial epicondyle of ulnar nerve1). Ulnar nerve also gives off 

branches to other forearm muscles, especially for FDS. How-

ever, it is known that the first branch to the FDP usually arose 

on average 5.0 cm distal to the medial epicondyle7). Consider-

ing the branching locations, the branches without FCU re-

sponses might be an articular branch, but it is unlikely that 

they are branches to other muscles. That is one of the probable 

explanations for not significant dysfunctions of forearm mus-

cles after operation.

However, this study is meaningful in that there have been 

no reports of these functions being tested during surgery and 

we revealed the tendency for a relationship between the loca-

tion and function of branches of the ulnar nerve. Although 

the number of cases analyzed in this study is not large, it is 

comparable to those of previously reported studies. 

CONCLUSION 

In this study, the function and location of ulnar nerve 

branches were analyzed. There was a tendency for branches 

without FCU responses to emerge from a more proximal loca-

tion, with successively more distal locations observed for mus-

cular branches to the medial head of the FCU and muscular 

branches to the lateral head of the FCU. When considering the 

distribution of motor nerve branches to the FCU, the operator 

should be watchful for branches about 15 to 25 mm distal to 

the medial epicondyle, where most branches emerge.
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