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1. Introduction 

 
Cubital tunnel syndrome (CuTS) is a compression pathology of 

the ulnar nerve and is the second most common compression 
neuropathy after carpal tunnel syndrome 1. Symptoms may be 
limited to paresthesia in the ulnar nerve dermatome area, but 
depending on the severity and duration of compression, muscle 
atrophy, permanent sensory loss, and even joint contracture may 
develop 2,3. In mild cases, non-surgical treatments such as physical 
therapy, the use of a night splint to keep the elbow in extension, and 
injections are beneficial 4,5. In severe cases where conservative 
treatment has failed, surgical treatment is indicated. This includes 
in situ decompression (ISD) of the ulnar nerve, and may be 

accompanied by medial epicondylectomy or transposition of the 
ulnar nerve to the anterior elbow 4,6–8. In addition, transposition can 
be performed subcutaneously, intramuscularly, or submuscularly 1. 

Although there appears to be a consensus in the literature 
regarding conservative treatment steps, this is not yet valid for 
surgical treatment options. Some reports indicate that ISD is as 
effective as transposition and has a similar success rate and lower 
complication rate 6,9. It achieves this by minimizing nerve scarring 
and devascularization 10. However, it may also result in further 
complications, such as inadequate decompression, instability 
caused by excessive decompression, and potentially permanent 

 
Aim: This study aims to compare two prevalent surgical techniques for cubital tunnel syndrome (CuTS): ulnar 

nerve in situ decompression (ISD) and subcutaneous anterior transposition (SAT), with an emphasis on clinical 

outcomes, surgical period, and complications. 

Methods: Sixty-nine patients who underwent surgery for CuTS between 2018 and 2023 and were followed up for 

a minimum of 12 months were retrospectively evaluated. Patients whose diagnosis was confirmed by 

electromyography and who had symptoms that persisted despite conservative treatment were included in the 

study. Patients were divided into two groups based on the surgical technique used: ISD (Group 1, n = 37) and SAT 

(Group 2, n = 32). The groups were compared in terms of demographic characteristics, preoperative Dellon 

classification, surgical duration, complications, and clinical outcomes at the last follow-up. Clinical evaluation was 

performed using the Visual Analog Scale (VAS), Quick Disabilities of the Arm, Shoulder, and Hand (QuickDASH), 

Modified Bishop score, and range of motion (ROM) of the elbow. 

Results: The mean age of the patients was 42.36±12.16 years, and the mean follow-up period was 48.36±24.47 

months. No significant differences were found between the groups in terms of age, gender, affected side, 

dominant extremity distribution, and preoperative Dellon stages (p>0.05). The mean surgical time was 

significantly shorter in the ISD group compared to the SAT group (34.76±8.65 min vs. 55.41±13.25 min; p<0.001). 

At the last follow-up, there was no significant difference between the groups regarding QuickDASH, VAS, Modified 

Bishop score, and elbow ROM values (p>0.05 for all). Complication rates were 8.1% in the ISD group and 6.3% in 

the SAT group, with no significant difference between the groups. 

Conclusions: In cubital tunnel syndrome surgery, ISD and SAT techniques provide similar results in terms of 

clinical efficacy. However, ISD can be as a practical and effective surgical option in the appropriate patient group 

due to its shorter surgical time and limited surgical dissection requirements. The choice of surgical technique 

should be individualized according to the patient's specific clinical and anatomical characteristics. 
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symptoms 7,8,11. Subcutaneous anterior transposition (SAT) of the 
ulnar nerve reduces tension on the ulnar nerve during flexion, 
preserving nerve vascularity and function, and thus has a high 
success rate 12–14. However, complications may occur during follow-
up, and eventually, correction of the anterior compression with ISD 
may be required 4,15. In this context, a review of the entire literature 
reveals that research into the most effective technique for CuTS 
treatment remains required.  

This study aims to compare in situ decompression and 
subcutaneous anterior transposition techniques in cubital tunnel 
syndrome surgery in terms of their effects on clinical outcomes, 
possible complications, and the need for repeated surgery. 

 
 
 

2. Materials and Methods 
 

Patients diagnosed with CuTS and operated on by the same team 
at the same center between 2018 and 2023 were retrospectively 
reviewed. Data were obtained from patient files and the hospital 
radiology archive after ethical committee approval (date: 
11.12.2025 - decision no: 0749). 

Patients with complete medical records, whose diagnosis was 
confirmed by electromyography (EMG), and who were treated with 
either ulnar nerve in situ decompression or anterior subcutaneous 
transposition techniques following unsuccessful conservative 
treatment were included in the study. Patients were divided into 
two groups based on the two different techniques preferred by the 
two upper extremity specialists in the same team, according to their 
experience. Exclusion criteria included the combination of CuTS 
treatment with other procedures such as fracture fixation or carpal 
tunnel release; decompression using endoscopic techniques; 

submuscular or subfascial anterior transposition; cubitus valgus 
deformity; degenerative arthritis in the elbow joint; previous elbow 
trauma/instability; severe cervical disc problems; inability to 
regularly record data; or follow-up for less than 12 months. 

Evaluation Criteria 

Patient Data 
The patient's age, gender, EMG severity, symptom duration and 

affected side were documented. All patients were evaluated for 
additional systemic diseases (diabetes, heart disease, thyroid or 
kidney disorders). Patients were categorized according to the 
severity of their symptoms using the Dellon classification before 
surgery. 

Outcomes Data 
Surgical time was taken into account as surgical data. 

Complications were recorded. Clinical data included elbow range of 
motion (ROM), Quick Disabilities of the Arm, Shoulder, and Hand 
(QuickDASH), Visual Analogue Scale (VAS) for pain scores, and the 
Modified Bishop rating system for postoperative satisfaction and 
function assessment. Clinical measurements were performed by the 
senior author according to standard protocols. Data were obtained 
at the final follow-up examination. 

Statistical Analysis  
Data analysis was performed using SPSS 22 (Released 2013, NY: 

IBM Corp.) software. Normality of distribution was assessed using 
the Shapiro-Wilk test. Descriptive statistics were presented as 
number (n), percentage (%), mean, and standard deviation (±). The 
Pearson Chi-square test was used to compare categorical data of 
groups. For comparison of numerical values, the independent t-test 
(Student t-test) was used if a normal distribution was present, and 
the Mann-Whitney U test was used if a normal distribution was not 
present. A significance level of p<0.05 was accepted for all analyses. 

 

 
Flowchart of the study 

 
 

 

Figure 1 
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Clinical data of all patients and comparison between groups In Situ Decompression (Group 1) and Subcutaneous Anterior Transposition 
(Group 2) 

 

 Total (n: 69) Group 1 (n:37) Group 2 (n:32) P value 

Age  42.36±12.16 (22-68) 43.46±12.20 (22-68) 41.09±12.19 (23-68) 0.425* 

Female 
Male 

28 (40.6%) 
41 (59.4%) 

15 (40.5%) 
22 (59.5%) 

13 (40.6%) 
19 (59.4%) 

0.994+ 

Follow-up time (month) 48.36±24.47 (12-87) 45.81±24.14 (12-81) 51.03±24.93 (12-87) 0.381* 

Right 
Left 

31 (44.9%) 
38 (55.1%) 

18 (48.6%) 
19 (51.4%) 

13 (40.6%) 
19 (59.4%) 

0.504+ 

Dominant 
Non-Dominant 

33 (47.8%) 
36 (52.2%) 

18 (48.6%) 
19 (51.4%) 

15 (46.9%) 
17 (52.1%) 

0.883+ 

Symptom duration(months) 5.2±2.4 (3-7) 5.1±1.8 (4-7) 5.3±1.6 (3-7) 0.489* 

EMG severity 
Mild 
Moderate 
Severe 

 
25 (36.2%) 
32 (46.4%) 
12 (17.4%) 

 
13 (35.2%) 
17 (45.9%) 
7 (18.9%) 

 
12 (37.5%) 
15 (46.9%) 
5 (15.6%) 

 
0.933+ 

Dellon Classification 
Mild 
Moderate 
Severe 

 
13 (18.8%) 
25 (36.2%) 
31 (44.9%) 

 
7 (18.9%) 

15 (40.5%) 
15 (40.5%) 

 
6 (18.8%) 

10 (31.3%) 
16 (50.0%) 

 
0.687+ 

*: Student t-test; +: Pearson Chi-square test, EMG: Electromyography 

 
 

 
Clinical outcomes at the last follow-up 

 

 Total (n: 69) Group 1 (n:37) Group 2 (n:32) P value* 

Quick DASH 9.26±5.18 (2.27-20.45) 9.46±5.37 (2.27-20.45) 9.02±5.01 (2.27-18.18) 0.728 

VAS 3.26±1.41 (1-7) 3.41±1.54 (1-7) 3.09±1.25 (1-6) 0.364 

Modified Bishop Score 10.07±1.25 (8-12) 10.05±1.29 (8-12) 10.09±1.23 (8-12) 0.897 

Elbow ROM (°) 129.96±13.12 (101-148) 130.54±13.37 (102-148) 129.28±13.01 (101-148) 0.694 

DASH: Quick Disabilities of the Arm, Shoulder, and Hand; VAS: Visual Analogue Scale; ROM: Range of Motion; *: Student t-test 

 

 
3. Results 
 

The study population consisted of 69 patients who met the 
inclusion criteria. The mean age of the patients was 42.36±12.16 
(range 22-68), and 41 (59.4%) were male, and 28 (40.6%) were 
female. The affected side was the right upper extremity in 31 
(44.9%) patients and the left upper extremity in 38 (55.1%) 
patients. The affected extremity was the dominant side in 33 
(47.8%) patients and the non-dominant side in 36 (52.2%) patients. 
In terms of surgical technique, 37 (53.6%) patients who underwent 
ISD formed Group 1, while 32 (46.4%) patients who underwent SAT 
formed Group 2 (Figure 1). The age and gender distributions, 
affected side, EMG severity, symptom duration and preoperative 
Dellon classification stages according to groups are presented in 
Table 1. Additionally, there were no significant differences between 

the groups in terms of diabetes mellitus and other comorbidities (p 
> 0.05). 

The mean operation time was 44.33±15.08 (23-84) minutes. 
When the relationship between the groups was examined, the 
operation time of Group 1 [34.76±8.65 (23-51) min] was 
statistically significantly lower than Group 2 [55.41±13.25 (36-84) 
min] (p<0.001). 

The clinical data obtained from the last follow-up in the 
postoperative controls and the comparisons of these data between 
the groups are given in detail in Table 2.  

Complications were encountered in a total of 5 (7.2%) patients, 
3 (subluxation:2, insufficient relaxation:1) in Group 1 and 2 
(recurrent nerve compression at transferred site:2). in Group 2. No 
significant relationship was found between the groups in terms of 
the occurrence of complications (p=0.767). In Group 1, two patients 

Table  1 

Table  2 
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developed symptoms during follow-up due to the occurrence of 
ulnar nerve subluxation after surgery, while another patient 
persisted with symptoms of cubital tunnel syndrome due to 
insufficient relaxation. In Group 2, two patients developed 
symptoms of recurrent nerve compression and Tinel positivity in 
the area where they were transferred. No patient underwent repeat 
surgery after complications. 

 
 

4. Discussion 

 
This study has demonstrated that the two most commonly used 

techniques in cubital tunnel syndrome surgery, ISD and SAT, 
provide similar clinical outcomes in terms of pain reduction, 
functional improvement, and patient satisfaction. However, there is 
a significant advantage in favor of ISD in terms of surgical time. 
These findings are consistent with the general trends reported in 
the current literature 16–18. 

The pathophysiology of CuTS is explained through three main 
mechanisms: static compression, dynamic tension, and 
microvascular perfusion impairment 19,20. Although ISD and SAT 
techniques target these mechanisms in different ways, static 
compression has been reported to be the primary determinant of 
symptoms, particularly in mild to moderate cases of CuTS 19,21. In 
this context, decompressing the nerve while preserving its 
anatomical structure may be sufficient for clinical improvement in 
most patients. Although the SAT technique theoretically aims to 
reduce tension on the nerve during flexion, many studies have 
shown that the benefits of this technique are limited in terms of 
clinical outcomes 16,17,22. The similar functional scores in both 
groups in our study indicate that dynamic tension reduction is not 
mandatory for every patient in the treatment of CuTS. 

In our study, the significantly shorter surgical duration in the ISD 
group is an advantage frequently emphasized in the literature 17,23. 
Shorter surgical duration is associated with less soft tissue 
dissection, lower bleeding risk, and less postoperative fibrosis. 
Limited surgical trauma may positively contribute to nerve healing, 
particularly in individuals with systemic diseases that increase the 
risk of neuropathy, such as diabetes 21,24. 

The types of complications reported for both techniques are 
similar to those in the literature. Ulnar nerve subluxation observed 
after ISD and persistent symptoms due to inadequate release may 
occur, especially in cases where nerve stability was not adequately 
assessed in the preoperative period 19,22. Recurrence of 
compression symptoms in the SAT group is associated with scar 
tissue formation in the new nerve bed or inadequate anteriorization 
25. Preservation of nerve vascularity is one of the most important 
determinants of functional recovery after surgery. Leaving the 
nerve in its natural position in the ISD technique allows 
preservation of the epineural vascular supply, whereas nerve 
mobilization and placement in a new position during SAT may 
increase the risk of devascularization and perineural scar formation 
25. This may explain the reports of recurrent compression in the 
anterior region or late-stage symptom recurrence after SAT in some 
studies 23,26. The recurrent compression symptoms observed in the 
SAT group in our study are also consistent with this biological 
mechanism. 

Revision surgery was not required in any patient in our study, 
which is remarkable. This situation demonstrates that both 
approaches have a high safety profile when appropriate patient 
selection and surgical technique are correctly applied. However, 
some long-term studies have reported that revision rates after ISD 
may be higher, and it is emphasized that this risk is particularly 
increased in cases with ulnar nerve instability 26. 

The obtained outcomes indicate that there is no single ideal 
approach in the choice of surgical technique; rather, a patient-based 
assessment is necessary. While the SAT may be a more appropriate 
option in patients with ulnar nerve instability, previous elbow 
trauma, cubitus valgus deformity, or significant nerve tension 
findings, ISD may be preferred in cases without these characteristics 
due to its shorter surgical duration and similar clinical success 18,23. 
The significantly shorter surgical time observed in the ISD group is 
not only an operational advantage but also reflects the minimal 
effective surgery approach 18. Shorter surgical time is associated 
with less soft tissue damage, lower postoperative inflammation, and 
potentially faster rehabilitation. Minimizing surgical stress on the 
nerve may have a positive effect on clinical outcomes, especially in 
patients at risk for diabetes, thyroid disease, or peripheral 
neuropathy 21,24. Therefore, ISD can be considered not only practical 
but also a more biological approach in the appropriate patient 
group. 

While some studies in the literature suggest that anterior 
transposition provides superior outcomes in severe CuTS cases 27,28, 
the vast majority of meta-analyses do not confirm this superiority 
16–18. This discrepancy is primarily due to the heterogeneity of 
patient populations, differences in staging systems, and variability 
in surgical technique details. In our study, the similarity of 
preoperative Dellon stages between groups reduced the effect of 
such confounding factors and enabled a more reliable comparison. 

Our study has some limitations. The retrospective design, the 
lack of randomized surgical techniques, and the unblinded nature of 
the clinical assessment are potential sources of bias. Furthermore, 
the absence of postoperative electrophysiological evaluations 
limited the assessment of the neurophysiological correlation 
between clinical improvement and surgical accuracy. However, the 
fact that all surgeries were performed at the same center and by the 
same team can be considered a significant strength, minimizing 
variations in technical application and enhancing the internal 
validity of the study. Although the inability to analyse early-stage 
data may be considered another limitation, we believe that the 
results of mid- and long-term follow-ups will provide a more 
objective assessment of the effects on patients' clinical scores and 
quality of life. 

 
 

5. Conclusion 
 

    This study demonstrates that ISD and SAT techniques provide 
similar clinical efficacy outcomes in cubital tunnel syndrome 
surgery, but ISD provides a practical advantage with its shorter 
surgical time. In patients without significant ulnar nerve instability 
or elbow deformity, ISD can be an effective and practical surgical 
option. Subcutaneous anterior transposition (SAT) remains a valid 
alternative when appropriate patient selection is made. Based on 
patient-specific clinical and anatomical factors and the surgeon's 
experience, personalizing the surgical technique would be the most 
rational approach. 
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