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Objectives: This study aims to compare the therapeutic results of subcutaneous and transmuscular
surgical methods for anterior transposition of the ulnar nerve.

Methods: In this retrospective cohort study, patients with cubital tunnel syndrome who underwent
anterior transposition of the ulnar nerve (subcutaneous or transmuscular) between 2016 and 2022
were included. According to the Wilson & Krout score, the evaluation of the treatment result in
the last follow-up was classified into four groups: excellent, good, acceptable, and poor.

Results: A total of 102 upper limbs were evaluated; 58 patients were men, and 40 were women.

The average age of the patients was 50.43+18.10 years. Fifty-four upper limbs underwent

transmuscular surgery, while the others underwent subcutaneous surgery. No statistically

significant relationship was found between treatment results with the surgical method (P=0.617).

: A statistically significant relationship was found between the treatment results and the patient’s

Keywords: chief complaint, clawing, Wartenberg, and electromyography-nerve conduction velocity (EMG-
NCV) severity. A statistically significant (P=0.004) relationship was found between the duration

Anterior transposition,

Ulnar nerve, Subcutaneous, of symptoms before surgery and treatment results.

Transmuscular, Cubital tunnel Conclusion: The two surgical methods for treating cubital tunnel syndrome produced similar
syndrome, Wilson and Krout  :  results, and the prolongation of symptoms before surgery and the presence of clinical findings,
criteria :  such as clawing and Wartenberg signs, suggest a poor prognosis.
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Introduction

ubital tunnel syndrome, also known as ul-
nar neuropathy at the elbow, is the second
peripheral nerve entrapment neuropathy
after carpal tunnel syndrome [1-5]. The
prevalence of cubital tunnel syndrome in
men is twice as high as in women, with an
annual incidence of approximately twen-
ty-five cases per 100000 individuals [1]. The population
has an incidence rate of up to 1% [6].

Various surgical techniques have been established
to treat ulnar neuropathy at the elbow, such as simple
decompressionmpression, anterior transposition of the
ulnar nerve, and medial epicondylectomy [7]. Anterior
transposition of the ulnar nerve involves relocating the
nerve either subcutaneously, within the muscle, or be-
neath it [1]. However, it is unclear whether the compara-
tive efficacy of subcutaneous and intramuscular transfers
can be determined regarding clinical improvement. Ex-
isting research on the most effective technique for ante-
rior transfer of the ulnar nerve, whether subcutaneous or
submuscular, has presented inconsistent findings. Unfor-
tunately, the limited quality of studies and small sample
sizes have hindered the determination of the most effec-
tive anterior ulnar nerve transfer technique for cubital
tunnel syndrome [7].

Therefore, this study was conducted to evaluate the
clinical outcomes of subcutaneous and intramuscular an-
terior ulnar nerve transfers in a substantial patient cohort,
to provide robust and reliable data on the best approach.

Methods

This study included patients diagnosed with cubital
tunnel syndrome who underwent anterior transposition
of the ulnar nerve (subcutaneous or transmuscular) from
2016 to 2022. The exclusion criteria included patients
with cubital tunnel deformity resulting from prior elbow
injuries and those with recurrent cubital tunnel syndrome
following previous surgical intervention. The minimum
follow-up duration was 12 months.

Both surgical techniques were applied to the tourni-
quets. A longitudinal 10-12 cm incision at the medial
side of the elbow was made to examine the ulnar nerve.
Both techniques included release of the ligament strut-
ter in the proximal region, excision of the intermuscular
septum, and release of the Osborn ligament while pre-

Orthopedic Science

serving the ulnar nerve’s interarticular branch. In the
subcutaneous technique, the nerve was advanced and
positioned within the subcutaneous adipose tissue, with
the fat being applied to the nerve and secured with ab-
sorbable sutures. The transmuscular approach involved
repositioning the nerve in front and securing it beneath
the fascia of the insertion site of the flexor and pronator
muscles. The muscles were opened in a z-shaped pattern.
The two ends of fascia were sutured with vicryl thread to
provide unrestricted movement of the underlying nerve.
Ultimately, the tourniquet was deflated, and bleeding
was controlled with cautery.

In both techniques, the elbow was immobilized at a 90°
angle with a splint, worn for one week, and sutures were
removed after 14 days. The procedures were performed
under general anesthesia by two experienced hand sur-
geons, each surgeon using one of the surgical techniques
at a single orthopedic facility.

Demographic data, including age, sex, clinical signs
and symptoms (such as pain, numbness, and paresthe-
sia), and symptom duration, were collected from the pa-
tients’ files. Treatment outcomes at the latest follow-up
were categorized as excellent, good, acceptable, or bad
using the Wilson and Krout scores [8]. Surgical compli-
cations, such as surgical site infection and hematoma,
were also documented.

The data were analyzed using SPSS software, version
22. Descriptive statistics are presented as Mean+SD
for quantitative variables and frequency numbers with
percentages for qualitative variables. Statistical tests,
including chi-square, Fisher’s exact test, Kruskal-Wallis
test, and Mann-Whitney U test were used to compare
and determine the relationship between variables. A sig-
nificance level of P<0.05 was considered statistically
significant.

Results

A total of 98 individuals were included in the study,
and 102 upper limbs were analyzed. Among these pa-
tients, four had bilateral involvement, and in two cases,
a different surgical approach was utilized for each limb.
Fifty-eight individuals (59.2%) were men. The aver-
age age was 50.43 years, with a standard deviation of
18.10. Surgical procedures were performed using the
transmuscular method in 54 patients (52.9%), while the
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remaining patients underwent surgery using the subcuta- proach (P=0.617) (Table 3). However, significant as-
neous method. Tables 1 and 2 summarize both surgical sociations were found between treatment outcomes and
approaches’ demographic characteristics, clinical mani- the patient’s primary complaint, Clawing, Wartenberg’s
festation, and details. sign, and severity of electromyography nerve conduc-

tion velocity (EMG-NCV) (Table 4).
The analysis revealed no statistically significant cor-
relation between treatment outcomes and surgical ap-

Table 1. Demographic information, clinical manifestations, and severity of EMG-NCV

No. (%)
Variables Subgroups Method of Surgery P
Subcutaneous Method Transmuscular Method
Male 25(52.1) 35(64.8)
Gender 0.192
Female 23(47.9) 19(35.2)
Paresthesia 12(25) 14(25.9)
. . Paresthesia and pain 30(62.5) 34(63)
Patient’s chief com-
plaint 0.708
Paresthesia and sensory disturbance 2(4.2) 4(7.4)
Paresthesia and motor disorder 4(8.3) 2(3.7)
Right 45(93.8) 51(96.2)
Dominant hand 0.666
Left 3(6.3) 2(3.8)
Right 27(56.3) 31(57.4)
Side of involved 0.906
Left 21(43.8) 23(42.6)
Yes 27(57.4) 33(61.1)
Atrophy of 1%t web 0.708
No 20(42.6) 21(38.9)
Yes 22(47.8) 30(56.6)
Froment 0.383
No 24(52.2) 23(43.4)
Yes 15(31.9) 16(30.2)
Clawing 0.852
No 32(68.1) 37(69.8)
Positive 44(91.7) 51(94.4)
Tinnel sign 0.704
Negative 4(8.3) 3(5.6)
Yes 18(39.1) 22(42.3)
Wartenberg 0.749
No 28(60.9) 30(57.7)
Severe 14(29.2) 22(40.7)
Moderate to severe 26(54.2) 27(50)
Severity of EMG-NCV 0.434
Moderate 3(6.3) 3(5.6)
Mild 5(10.4) 2(3.7)
EMG-NCV: Electromyography-nerve conduction velocity. Orthopedic Science
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Table 2. The mean of age, duration of symptoms before surgery and duration of follow-up

Method of Surgery
Variables Subcutaneous Method (48) Transmuscular Method (54) P
MeantSD Min Max MeantSD Min Max
Age (y) 52.77+17.45 8 81 46.07+18.63 6 80 0.068
Duration of symptoms before surgery (y) 1.741.38 0.3 5 1.39+1.17 0.2 4 0.279
Follow-up (y) 1.18+0.49 1 3 1.24+0.69 1 5 0.994
Orthopedic Science

Furthermore, a statistically significant relationship
(P=0.004) was observed between the duration of symp-
toms before surgery and treatment outcomes (Table 5).

Discussion

Several studies have compared subcutaneous and
transmuscular methods with anterior ulnar nerve trans-
position, revealing disparities in outcomes [9, 10]. While
some studies have demonstrated the superiority of one
method over the other [2, 11-14], others have shown
conflicting results; some favor the subcutaneous ap-
proach [2, 11, 13], and others have shown conflicting
results [12, 14].

In our study, both surgical groups exhibited similar char-
acteristics, and no statistically significant difference was
observed in treatment outcomes between the two surgical
methods. Therefore, both surgical methods yielded com-
parable results. In a comprehensive review and meta-anal-
ysis, Liu et al. concluded that insufficient data is available
to determine the optimal anterior transposition approach
for treating cubital tunnel syndrome. Their research re-
sults suggested that both subcutaneous and submuscular
anterior transposition techniques may have comparable

Table 3. The results of the treatment

efficacy in treating individuals with cubital tunnel syn-
drome [1]. However, the incidence of adverse events was
significantly lower in a subcutaneous group than in the
submuscular group. Boers et al., in a prospective study,
compared anterior transposition of the ulnar nerve be-
tween primary and revision groups using the submuscular
approach. They reported good treatment outcomes (Likert
1 and 2) at 6 weeks, 67% in the revision group and 85%
in the primary group [15]. The current study found that
the combined percentage of excellent and good outcomes
for transmuscular therapy was 85.2%, consistent with the
results of two previous studies. According to Wever et al.,
who evaluated the effects of submuscular transposition
with musculo-fascial lengthening for chronic or recurrent
cubital tunnel syndrome, 21 of 34 patients showed im-
provement following surgery [16].

In Huang et al.’s study, patients with anterior subcu-
taneous transfer of the ulnar nerve achieved excellent
treatment outcomes in 58% of cases, good outcomes in
25%, fair outcomes in 11%, and poor outcomes in 6%.
The percentage of excellence and goodness was 83%
[17]. In the current study, the percentage of excellence
and goodness was 85.4%, indicating that the results of
both investigations were comparable.

No. (%)
Subgroups Method of Surgery P
Subcutaneous Method Transmuscular Method
Excellent 24(50.0) 29(53.7)
Good 17(35.4) 17(31.5)
0.617
Acceptable 4(8.3) 2(3.7)
Poor 3(6.3) 6(11.1)
Orthopedic Science
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Table 4. Correlation of treatment results with demographic information, clinical manifestations, and severity of EMG-NCV

No. (%)
Variables Subgroups Results of the Treatment P
Excellent Good Acceptable Poor
Male 30(50) 21(35) 3(5) 6(10)
Gender 0.885
Female 23(54.8) 13(31) 3(7.1) 3(7.1)
Paresthesia 13(50) 10(38.5) 0(0) 3(11.5)
Paresthesia and pain 36(56.3) 21(32.8) 3(4.4) 4(6.3)
Patient’s chief 0,040
complaint Paresthesia and sensory .
disturbance 2(33.3) 1(16.7) 1(16.7) 2(33.3)
Paresthesia and motor disorder 2(33.3) 2(33.3) 2(33.3) 0(0)
Right 49(51) 32(33.3) 6(6.3) 9(9.4)
Dominant hand 0.821
Left 3(60) 2(40) 0(0) 0(0)
Right 31(53.4) 19(32.8) 3(5.2) 5(8.6)
Side of involved 0.979
Left 22(50) 15(34.1) 3(6.8) 4(9.1)
Yes 27(45) 20(33.3) 6(10) 7(11.7)
Atrophy of 1% web 0.073
No 26(63.4) 13(31.7) 0(0) 2(4.9)
Yes 25(48.1) 17(32.7) 4(7.7) 6(11.5)
Froment 0.690
No 26(55.3) 16(34) 2(4.3) 3(6.4)
Yes 10(32.3) 11(35.5) 4(12.9) 6(19.4)
Clawing 0.005
No 43(62.3) 21(30.4) 2(2.9) 3(4.3)
Positive 51(53.7) 30(31.6) 6(6.3) 8(8.4)
Tinnel sign 0.429
Negative 2(28.6) 4(57.1) 0(0) 1(14.3)
Yes 16(40) 13(32.5) 5(12.5) 6(15)
Wartenberg 0.006
No 35(60.3) 21(36.2) 1(1.7) 1(1.7)
Severe 11(30.6) 12(33.3) 5(13.9) 8(22.2)
Moderate to severe 34(64.2) 17(32.1) 1(1.9) 1(1.9)
Severity of EMG-NCV 0.007
Moderate 4(66.7) 2(33.3) 0(0) 0(0)
Mild 4(57.1) 3(42.9) 0(0) 0(0)
EMG-NCV: Electromyography-nerve conduction velocity. Orthopedic Science
e

Our results also suggest that motor and sensory disor-
ders before surgery are associated with worse treatment
outcomes, and this association was statistically signifi-
cant. The occurrence of clawing and Wartenberg’s sign
strongly correlates with unfavorable treatment outcomes.
Additionally, as indicated by EMG-NCV reports, severe
nerve involvement was associated with less favorable

treatment outcomes. Atrophy in the first web was re-
lated to poorer outcomes; although this relationship was
not statistically significant, it was near the significance
threshold. Moreover, a statistically significant correla-
tion was observed between the length of symptoms be-
fore surgery and treatment outcome, with a longer dura-
tion of symptoms leading to worse results.
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Table 5. Correlation of treatment results with mean age, and duration of symptoms before surgery

MeantSD
Variables Results of the Treatment P
Excellent Good Acceptable Poor
Age (y) 49.08+18.54 48.03+18.1 53.00+26.97 52.11+12.76 0.822
Duration of symptoms before 1.15:0.98 163:1.41 2.2541.33 2.92+1.28 0.004

surgery (y)

Compared to Huang et al.’s research, patients with fair
and lousy treatment outcomes exhibited advanced age,
reduced nerve conduction velocity, and diminished ac-
tion potential amplitude. These findings indicate that the
anterior subcutaneous transposition of the ulnar nerve is
a reliable and secure method for managing moderate to
severe cubital tunnel syndrome. Therapy success may
be influenced by factors, such as initial severity of the
condition, patient age, and specific electrophysiological
measurements [17].

Conclusion

The present study compared the outcomes of cubital
syndrome treatment using two surgical methods: Sub-
cutaneous and transmuscular anterior transposition of
the ulnar nerve. Our results are consistent with those of
previous studies, indicating similar treatment outcomes
for both methods. Therefore, the surgeon can select ei-
ther method based on the patient’s condition. Factors
such as sensory and motor impairments, clawing, Wart-
enberg sign, atrophy of the first web, the extent of nerve
involvement in EMG-NCYV, and the prolonged duration
of clinical symptoms before surgery impacted treatment
outcomes. Therefore, patients and orthopedic surgeons
should be encouraged to pursue early surgical interven-
tions to manage cubital syndrome.

An outstanding aspect of this research was its substan-
tial sample size, which allowed for a comprehensive
comparison of two surgical techniques for anterior trans-
position of the ulnar nerve. In addition, this study in-
vestigated the correlation between clinical observations
and treatment outcomes. A significant limitation of the
present investigation was its retrospective design, which
hindered exact control over the enrolled patients and the
absence of frequent and detailed follow-up assessments.
Another drawback was the absence of a thorough analy-
sis and comparison of the postoperative complications
between the two groups.
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