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Background: In the treatment of cubital tunnel syndrome (CuTS), in situ ulnar nerve decom-

pression is commonly used. This study aims to investigate predictive factors for poor recovery 

and ulnar nerve instability following this procedure.

Methods: We enrolled 235 patients who underwent in situ ulnar nerve decompression for the 

treatment of CuTS from January 2010 to December 2014. All patients underwent .2 years’ 

follow-up. The primary outcome was postoperative recovery, which was assessed by Messina’s 

criteria, and the secondary outcome was postoperative ulnar nerve instability. Potential risk 

factors were collected from demographic data and electrodiagnostic test, which included 

age, gender, body mass index, history of tobacco or alcohol use, history of major medical 

comorbidities, disease duration, preoperative severity, motor conduction velocity, and sensory 

conduction velocity.

Results: A total of 208 patients (88.5%) had satisfactory outcomes, while the other 27 patients 

(11.5%) had not. There were 25 patients (10.6%) showing postoperative ulnar nerve instability 

during follow-up. The multivariate analysis showed that only severe preoperative symptom 

(odds ratio [OR], 3.06; 95% confidence interval [CI], 2.16–4.32) was associated with unsatis-

factory postoperative outcomes in patients with CuTS (P,0.001). In the model investigating 

independent factors associated with postoperative ulnar nerve instability, we found that young 

age (OR, 2.41; 95% CI, 1.63–3.58) was associated with the incidence of postoperative ulnar 

nerve instability (P,0.001).

Conclusion: We found that severe preoperative symptom was associated with unsatisfactory 

postoperative outcomes, and young age was a risk factor for the incidence of postoperative 

ulnar nerve instability. Patients with these risk factors should be informed of the possibility of 

worse surgical outcomes.

Keywords: predictors, cubital tunnel syndrome, ulnar nerve decompression, multivariate 

analysis

Introduction
Following carpal tunnel syndrome, cubital tunnel syndrome (CuTS) is the second 

most frequent peripheral compressive neuropathy in the upper extremities.1,2 The 

clinical progression of CuTS not only affects the quality of life but can also lead to 

substantial morbidity. This disorder was first described by Feindel and Stratford in 

the year 1958.3 After that, it was gradually considered that CuTS can be categorized 

into idiopathic form and symptomatic form. Multiple mechanisms can lead to the 

development of CuTS, but it is usually considered to result from a combination of 

compression, traction, and friction effects.4

Conservative treatment is firstly recommended to CuTS patients with mild symp-

toms, and if conservative treatment fails, operative treatment is indicated.5 There are 
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three main surgical procedures for CuTS patients, including 

in situ decompression, medial epicondylectomy, and intra-

muscular, submuscular, or subcutaneous anterior transposi-

tion of the ulnar nerve, but which one is the optimal procedure 

remains controversial.6–8 Among these procedures, anterior 

transposition of the ulnar nerve is commonly used by many 

surgeons. This procedure can diminish dynamic ulnar nerve 

compression that occurs with elbow flexion by the means of 

transposing the ulnar nerve anterior to the medial epicondyle. 

Nevertheless, extensive dissection is required during the 

process of transposing the ulnar nerve, which may damage 

the vascularity of the nerve. In consideration of this situation, 

simple in situ decompression of the ulnar nerve, which seems 

to achieve similar postoperative results to transposition of 

the ulnar nerve, has gained popularity gradually.5,9

The prognostic factors for postoperative outcomes of 

CuTS have been studied and reported previously. Various 

predictors, such as age, preoperative severity, and elec-

trodiagnostic testing results, have been considered to 

contribute to the poor prognosis in previous studies.10–14 

However, among these studies, few performed a multivariate 

analysis to analyze the data. Besides, most of these studies 

included only small samples, which may cause concern 

for detecting reliable outcomes. Furthermore, ulnar nerve 

instability is a common postoperative complication following 

CuTS surgery. Though predictive factors for preoperative 

ulnar nerve instability have been analyzed,15 there are few 

studies investigating factors associated with postoperative 

ulnar nerve instability. Thus, we conducted this retrospective 

study to investigate independent predictive factors for poor 

recovery and ulnar nerve instability after in situ decompres-

sion of ulnar nerve.

Methods
Study population
From our surgical database, we retrospectively enrolled 235 

adult patients who underwent in situ ulnar nerve decom-

pression for the treatment of CuTS from January 2010 to 

December 2014. The symptoms and signs of CuTS included 

numbness or paresthesia in the ulnar nerve distribution, 

weakness of pinch or grip, and positive Tinel sign at the 

cubital tunnel. The diagnosis of CuTS was also confirmed by 

electrodiagnostic tests.16 All patients underwent .3 months 

of conservative treatment, such as restrictions of repetitive 

elbow flexion and vitamin B12 supplementation. Those 

patients who showed no improvement in symptoms and signs 

after conservative treatment were candidates for in situ ulnar 

nerve decompression. Only patients who were followed up 

for .2 years were included in our study. We excluded 

patients with previous elbow trauma, rheumatoid arthritis, 

cervical radiculopathy, or inflammatory disease. Patients 

were also excluded if they had any reasons requiring ulnar 

transposition, such as severe elbow arthritis, elbow fracture 

or deformity, and ulnar nerve instability. This study was 

approved by the Regional Ethics Committee of the Third 

Hospital of Hebei Medical University. All the clinical data 

were collected after acquisition of written informed consent 

from the patients.

Surgical technique
Standard in situ decompression of the ulnar nerve was per-

formed. In brief, the patient was placed in a supine position, 

and the shoulder was abducted to 90° with external rotation. 

A longitudinal incision was made between the olecranon and 

the medial epicondyle. After separating the subcutaneous 

tissues, the ulnar nerve was located. Blunt or sharp dissection 

was carried out to release all potential sources of structural 

nerve compression. After that, the stability was tested by 

moving the elbow through the full range of motion, and it 

was considered to be stable if the nerve remained within the 

cubital tunnel throughout elbow flexion. After that, the inci-

sion was closed, and a soft dressing and an elastic bandage 

were used. Early flexion and extension of the elbow without 

supination or pronation of the forearm were encouraged.

Assessment of outcomes
All patients were assessed at least 2 years after the surgery. 

The primary outcome was postoperative recovery, which was 

assessed by Messina’s criteria.17 According to the criteria, 

the outcomes were categorized into excellent, good, fair, and 

poor (Table 1). We treated it as a binary variable and defined 

it as satisfactory when the outcome was better than or equal 

to fair, and as unsatisfactory when the outcome was poor. The 

secondary outcome was postoperative ulnar nerve instability, 

Table 1 Details of Messina’s criteria

Messina’s criteria

Excellent Complete resolution of symptoms with no postoperative 
motor or sensory deficit

Good General resolution of symptoms but occasional tenderness 
at the incision site, mild residual decreased sensibility, or 
residual motor weakness

Fair Improvement after surgery but with persistent sensory 
changes, residual motor loss, muscle wasting, or persistent 
claw deformity

Poor No improvement after the surgical procedure or worsening 
of symptoms
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which was defined as anterior dislocation of the nerve out of 

the ulnar groove and over the medial epicondyle with elbow 

flexion. The assessment of outcomes was completed by two 

independent reviewers who were blinded to the patients’ 

information. Disagreements between the reviewers were 

settled by discussion, and if no consensus could be reached, 

a third reviewer made the final decision.

Data collection
Demographic data were collected from the medical record 

of each patient, including age, gender, body mass index 

(BMI), history of tobacco use and alcohol use, history of 

major medical comorbidities (hypertension and diabetes mel-

litus), disease duration, and preoperative severity. Medical 

comorbidities were defined as a history of treatment for these 

conditions or by findings during the preoperative assessment. 

Preoperative severity was assessed by McGowan’s classifica-

tion score.18 Patients with lesions that were characterized by 

paralysis of one or more of the ulnar intrinsic muscles were 

considered as severe. From the preoperative electrodiag-

nostic test, motor conduction velocity (MCV) and sensory 

conduction velocity (SCV) were retrieved. To perform a 

multivariate analysis, continuous covariates were dichoto-

mized. There is no generally accepted cutoff point for defin-

ing young age, high BMI, or long disease duration in patients 

with CuTS. The choice for their particular cutoff values 

(age #40 years, .40 years; BMI $25 kg/m2, ,25 kg/m2; dis-

ease duration $12 months, ,12 months) was based on previous 

literatures, clinical meaning, or the population distribution.

Statistical analysis
Continuous variables were presented as means with standard 

deviations, and categorical variables were presented as fre-

quencies. The Mann–Whitney U test was used for numerical 

data, and Fisher’s exact probability test was used to identify 

differences in frequency of nominal variables. Variables that 

were found to be potentially predictive of the outcome vari-

able from the univariate analyses (P,0.10) were included 

in the multivariate logistic regression models. Statistical 

analysis was performed with the Statistical Package for 

Social Sciences software (version 17.0; SPSS Inc., Chicago, 

IL, USA), and a P-value of ,0.05 was considered statisti-

cally significant.

Results
Of the 235 patients who were appropriate for in situ ulnar 

nerve decompression, 154 (65.5%) were male and the other 

81 (34.5%) were female. The mean age of these patients 

was 53.3±10.9 years. The mean disease duration was 

14.2±7.2 months. According to McGowan’s classification 

score, the number of patients with Grade 1, 2, and 3 preopera-

tive severity was seven (3.0%), 66 (28.1%), and 162 (68.9%), 

respectively. After .2 years’ follow-up, the number of 

patients with excellent, good, fair, and poor recovery was 

42 (17.9%), 109 (46.4%), 57 (24.3%), and 27 (11.5%), 

respectively. A total of 208 patients (88.5%) had satisfac-

tory outcomes, while the other 27 patients (11.5%) had not. 

There were 25 patients (10.6%) showing postoperative ulnar 

nerve instability during follow-up. Of the 27 patients in the 

unsatisfactory group, five (18.5%) had postoperative ulnar 

nerve instability, while 20 of the 208 patients (9.6%) in the 

satisfactory group had postoperative ulnar nerve instability, 

but the difference between the two groups was not statisti-

cally significant (P=0.180).

The details of comparison between groups are shown in 

Table 2. There were significant differences in preoperative 

symptoms (P=0.004), disease duration (P=0.029), MCV 

(P=0.023), and SCV (P=0.021). However, there was no signif-

icant difference in age, gender, BMI, history of tobacco use or 

alcohol use, hypertension, or diabetes mellitus (P.0.10).

Table 2 A comparison of variables in patients with satisfactory 
and unsatisfactory outcomes

Variable Unsatisfactory 
group (n=27)

Satisfactory 
group (n=208)

P-value

Age (years) 54.1±11.3 53.2±10.6 0.681
Gender 0.830

Male 17 137
Female 10 71

BMI (kg/m2) 24.1±3.1 23.5±2.7 0.287
Tobacco use 0.649

Yes 6 59
No 21 149

Alcohol use 0.614
Yes 4 42
No 23 166

Hypertension 0.438
Yes 7 39
No 20 169

Diabetes mellitus 0.748
Yes 2 23
No 25 185

Disease duration 
(months)

17.1±6.7 13.8±7.4 0.029

Preoperative severity 0.004
Severe 25 137
Not severe 2 71

MCV (m/s) 28.2±10.5 34.1±12.8 0.023
SCV (m/s) 23.4±11.7 27.6±8.4 0.021

Abbreviations: BMI, body mass index; MCV, motor conduction velocity; 
SCV, sensory conduction velocity.
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A multivariate analysis was also performed to investigate 

the impact of independent variables on the postoperative 

outcomes. The final results showed that only the severe pre-

operative symptom (odds ratio [OR], 3.06; 95% confidence 

interval [CI], 2.16–4.32) was associated with unsatisfactory 

postoperative outcomes in patients with CuTS (P,0.001, 

Table 3). In the model investigating independent factors 

associated with postoperative ulnar nerve instability, we 

found that young age (OR, 2.41; 95% CI, 1.63–3.58) was 

associated with the incidence of postoperative ulnar nerve 

instability. The details of results are shown in Table 4.

Discussion
Simple decompression as an initial surgical option is con-

sidered to be cost-effective for CuTS.9 Although it is well 

known that the number of cubital tunnel decompressions 

performed each year is on the rise, there remains much debate 

regarding independent predictive factors for postoperative 

outcomes and complications. In the current study, we found 

that 88.5% of patients had satisfactory outcomes while the 

other 11.5% had not. There were 25 patients showing post-

operative ulnar nerve instability during .2 years’ follow-up. 

The final results of the multivariate logistic analysis showed 

that only the severe preoperative symptom was associated 

with unsatisfactory postoperative outcomes in patients with 

CuTS, and young age was the only factor associated with the 

incidence of postoperative ulnar nerve instability.

The prevalence of CuTS is 1% in general population 

and can rise up to 7% in the working population, especially 

having a need for holding a tool in position.19,20 The incidence 

also increases with being overweight and repetitive work, 

and males are more frequently affected.2,21 The most common 

position of nerve compression is the humeroulnar arcade, 

which partly covers the retrocondylar groove and reduces the 

volume of the tunnel when flexing the elbow, resulting in an 

increased pressure onto the ulnar nerve.22 Principally, three 

operative techniques can be offered: in situ decompression of 

the ulnar nerve, transposition of the ulnar nerve, and medial 

epicondylectomy. A range of comparative studies have been 

conducted, showing the effectiveness of all three techniques, 

but eventually none has been proved to be superior.6–8 In the 

current study, most patients achieved satisfactory outcome 

during follow-up after in situ decompression of the ulnar 

nerve. As a simple procedure, in situ decompression of the 

nerve is performed most commonly in our hospital.

In the bivariate analysis, we found that preoperative 

severity was associated with a higher risk of poor recovery, 

and this result was confirmed in the multivariate analysis. 

To date, a number of studies have been published on prog-

nostic factors of CuTS following in situ decompression 

(Table 5).10–14 In the year 2006, Yamamoto et al conducted 

a retrospective study involving 107 patients and concluded 

that age, duration of disease, preoperative severity, and motor 

nerve conduction velocity were factors associated with poor 

outcomes,14 while in the study by Kang et al in 2016, older 

age, worse preoperative grip strength, and worse two-point 

discrimination were demonstrated to be prognostic factors.12 

Though other factors have been reported as risk factors by 

previous studies, our data did not detect these factors as 

predictive factors for postoperative outcome. We assumed 

that one reason for the conflicting results is that different 

pre- and postoperative evaluation systems have been used for 

determining the severity of CuTS. Another reason is likely 

the inclusion of patients undergoing concomitant procedures, 

such as fracture internal fixation, ligament reconstruction, and 

arthroplasty, and the various treatments used to decompress 

the ulnar nerve (eg, in situ decompression, anterior transposi-

tion of ulnar nerve, medial epicondylectomy). However, our 

study included only patients undergoing simple in situ ulnar 

nerve release at the cubital tunnel.

The ulnar nerve may become unstable upon decompres-

sion of the cubital tunnel in patients who did not display insta-

bility before surgery, but it was difficult even for experienced 

clinicians to assess the stability of the ulnar nerve on physical 

examination.23 We could not find any measurable parameter 

that reliably predicted ulnar nerve instability and need for 

transposition. In our multivariate analysis, the strongest 

predictor of instability resulting after surgery was young 

age. This result was in line with the study by Matzon et al, 

Table 4 Multivariate logistic regression analysis of risk factors for 
postoperative ulnar nerve instability

Variable OR 95% CI P-value

Age #40 years 2.41 1.63–3.58 ,0.001
Male gender 1.93 0.62–5.97 0.25
BMI $25 kg/m2 1.19 0.67–2.08 0.56

Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body mass index.

Table 3 Multivariate logistic regression analysis of risk factors 
for poor recovery

Variable OR 95% CI P-value

Disease duration $12 months 2.14 0.75–6.16 0.156
Severe preoperative symptom 3.06 2.16–4.32 ,0.001
MCV (m/s) 1.22 0.87–1.72 0.248
SCV (m/s) 1.04 0.68–1.58 0.863

Abbreviations: OR, odds ratio; CI, confidence interval; MCV, motor conduction 
velocity; SCV, sensory conduction velocity.
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and they assumed that young patients tend to have greater 

degrees of instability because more robust soft tissues and a 

larger triceps muscle may push the nerve out of the groove.15 

Based on our data, for patients who are not diagnosed as being 

unstable before surgery, particularly those who are ,40 years 

old, we counsel the possibility that they may show postopera-

tive ulnar nerve instability during follow-up.

Strengths of this study include the relatively large sample 

size and the absence of significant heterogenicity among 

patients. However, there are several limitations in our study. 

First of all, the retrospective design and potential for bias are 

the typical restrictions of our study. In future, prospective 

studies are still needed to confirm our results. Second, all 

surgeries were performed independently by two surgeons. 

Though surgical procedures were standardized, it may be a 

factor that leads to different surgical outcomes. Third, only 

a limited number of factors were analyzed; the inclusion of 

other factors may provide more valuable information to us. 

For example, the anatomical configuration of the cubital 

tunnel may also play an important part in the development 

of postoperative ulnar nerve instability, and further studies 

could be performed in this aspect. Finally, though the pro-

portion of patients with postoperative ulnar nerve instabil-

ity in the unsatisfactory group was higher than that in the 

satisfactory group, a statistical significance was not shown 

in the current study. Further studies with larger sample sizes 

are still needed to investigate the relationship between ulnar 

nerve instability and unsatisfactory outcome.

In summary, the current study revealed the postopera-

tive outcomes after ulnar nerve decompression for CuTS, 

and reported the incidence of postoperative ulnar nerve 

instability during .2 years’ follow-up. The final results of 

multivariate logistic analysis showed that only the severe 

preoperative symptom was associated with unsatisfactory 

postoperative outcomes, and young age was associated with 

the incidence of postoperative ulnar nerve instability.
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