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 Although many approaching methods to carpal tunnel injection have been 

described, there is no sufficient evidence of one superior technique 

compared to the others. To compare the degree of symptom improvement 

between radial and ulnar approaches in US-guided local steroid injection in 

management of carpal tunnel syndrome. A randomized clinical trial study 

that conducted at Private Nursing Home Hospital / Medical City / Baghdad 

for a period of one year from 1st Jun. 2020. to 1st Jun. 2021. It included 40 

adult patients complained from mild to moderate carpal tunnel syndrome 

and scheduled for single shot of corticosteroid injection under US-guided 

in-plane approach and randomly allocated to one of two groups: Group R 

included 20 patients received 40 mg depomedrol injection (1 ml) from the 

radial side and group U included 20 patients received 40 mg depomedrol 

injection (1 ml) from the ulnar side. Patients were assessed before the 

injection and at follow-up visits after 2, 6 and 8 weeks by visual analogue 

score for pain and by Boston carpal tunnel questionnaire for subjective 

efficacy. In this study, means of VAS, BQSS, and BQFS were significantly 

reduced in both groups after 2, 6, and 8 weeks and significantly lower in 

group R than that in group U after eight weeks. Both approaches are 

effective in the management of carpal tunnel syndrome regarding pain 

management and subjective improvement with more efficacy and better 

outcome for radial approach in prolonged management. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Carpal tunnel syndrome (CTS) is the compression of the median nerve at the level of the transverse carpal 

ligament [1]. The carpal tunnel is an osteofibrous outlet, which lies between the flexor retinaculum (FR) and 

the carpal bones. The roof of this tunnel is the fibrous transverse carpal ligament, which is the intermediate 

part of the FR. Nine flexor tendons, and their sheath, and the median nerve pass through the tunnel where the 

nerve enters the tunnel in the midline or slightly radial to it [2]. CTS is the most common entrapment condition 

affecting one or more peripheral nerves and resulting in numbness or weakness in the affected body organ. 

On average, at least 3.8% of people who complain of aching, unresponsiveness, and an itchy feeling in their 

hands have CTS [3], [4]. Lifelong prevalence of CTS for general population is about 10% and 15% for those 

with higher occupational risk, resulting in a point prevalence of 2% among the adult population. Women are 
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affected more often than men, nearly three to five folds [5]. In the great majority of cases, CTS is called 

idiopathic. Secondary CTS may be related to abnormalities of the container or content. Furthermore, dynamic 

CTS is frequently found under pathological conditions relating to manual work [6]. Idiopathic CTS occurs 

more frequently in females (65–80%) and between the ages of 40 and 60 years; 50–60% of the cases are 

bilateral [7]. Electromyography and nerve conduction studies are the basis for carpal tunnel syndrome 

diagnosis. Other clinical or special exams do not confirm carpal tunnel syndrome but do assist in ruling out 

other diagnoses. These findings can prompt electromyography and nerve conduction studies [8]. Conservative 

treatment includes physical therapy such as splinting and application of systemic or local anti-inflammatory 

drugs [9]. Among them, local injection of steroid is a very classic and commonly used strategy [10]. 

Ultrasound (US)-guided injection can confirm successful injection within the carpal tunnel visually so as to 

reduce patient discomfort, as well as median nerve injury. Although many approaching methods to carpal 

tunnel injection have been described, there is no sufficient evidence of one superior technique compared to 

the others [11]. There are two methods of US-probe placement in the wrist: short axis (transverse view) and 

long-axis (longitudinal view). The aim of this study is to compare the degree of symptom improvement 

between radial and ulnar approaches in US-guided local steroid injection in management of CTS. 

 

2. Patients and Methods 

 

2.1 Study design, setting, and time 

This was a randomized clinical trial study that conducted at the Private Nursing Home Hospital / Medical 

City / Baghdad for a period of one year from 1st Jun. 2020. to 1st Jun. 2021. 

 

2.2 Study Population and sample size 

The study included 40 adult patients complained from paresthesia or numbness in the median nerve 

distribution area of the hand (first three radial digits and the radial side of the fourth finger) with nocturnal 

worsening for a period of at least three months, diagnosed with mild to moderate CTS and scheduled for 

single shot of corticosteroid injection under US-guided in-plane approach and randomly allocated to one of 

two groups:  

Group R: Included 20 patients received 40 mg depomedrol injection (1 ml) from the radial side.  

Group U: Included 20 patients received 40 mg depomedrol injection (1 ml) from the ulnar side. 

Randomization was done as each patient assigned with a number, then patients with odd numbers were 

assigned as group R (20 patients) and patients with even numbers were assigned as group U (20 patients). All 

the patients signed an informed consent that allows us to review their medical records for research purposes 

as long as the patient anonymity and confidentiality of their medical records are maintained. 

 

Mild and moderate CTS were defined according to a validated CTS electrophysiological severity scale as 

slowing of the sensory conduction velocity and/or abnormal distal motor latency. Patients with infection at 

site of injection, previous surgery or injection for CTS treatment within the last six months, thenar muscles 

atrophy, severe CTS, allergy to depomedrol, pregnant women, and patients who refused to participate or those 

who didn’t attend any of follow-up visits were excluded from this study. 

 

2.3 Procedure 

Patients in both groups were placed in supine position. Sterilization and preparation to injection site of the 

affected  wrist, sterile cover of the u/s probe and local anesthesia to injection site, probe placed in transverse 

direction then identify the median nerve, 23 gauge sterile needle introduced with 1 ml (40 mg) depomedrol 

injected in group R from the radial side avoiding radial artery and inter the carpal tunnel space; while in group 

U, from the ulnar side the entrance of the needle from the lateral to avoid ulnar artery then enter the carpal 
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tunnel. After the procedure, we asked the patient to use cold sponge for 10-15 min to decrease pain. Also, we 

prescribed a resting wrist splint for all patients for six weeks. 

 

2.4 Follow-up 

Patients were assessed before the injection and at follow-up visits after 2, 6 and 8 weeks. The main parameter 

studied in this analysis was pain. Pain was assessed by visual analogue score (VAS) which is 10-cm scale in 

which (0) indicates no pain and (10) represents the worst pain ever experienced. Subjective efficacy was 

evaluated by Boston carpal tunnel questionnaire (BCTQ). 

 

It has two scales: A 11 Items-Boston Questionnaire Symptom Severity Scale (BQSS) and 8 Items-Boston 

Questionnaire Functional Status Scale (BQFS). They are on a 5-point Likert scale. Each scale generates a 

final score (sum of individual scores divided by the number of items) which ranges from 1 to 5, with a higher 

score representing greater disability. 

 

2.5 Statistical analysis 

The data analyzed using Statistical Package for Social Sciences (SPSS) version 26. The data presented as 

mean, standard deviation and ranges. Categorical data presented by frequencies and percentages. Independent 

t-test (two tailed) was used to compare the continuous variables accordingly. Paired t-test was used to compare 

the continuous variables before and after the procedure. A level of P – value less than 0.05 was considered 

significant. 

 

3. Results 

In this study, patients’ age was ranging from 21 to 63 years with a mean of 47.8 years and standard deviation 

(SD) of ± 6.7 years. No significant differences (P ≥ 0.05) in age, BMI and baseline VAS, BQSS, and BQFS 

between study groups. 

 

Table 1: Comparison between study groups by general characteristics 

 

In table 2, we noticed that means of VAS, BQSS, and BQFS were significantly reduced in both groups after 

2, 6, and 8 weeks. 

 

Table 2: Comparison in postoperative follow-up parameters before and after procedure in each study group 

Time 

Group R 

Mean ± SD 

P - Value 

Group U 

Mean ± SD 

P - Value 

VAS 

Baseline 6.92 ± 1.71 0.001 7.11 ± 1.82 0.001 

Variable 

Study Group 

P - Value R  

Mean ± SD 

U  

Mean ± SD 

Age (Years) 47.22 ± 6.4 48.51 ± 7.1 0.552 

BMI Level (kg/m2) 28.33 ± 3.7 27.65 ± 4.1 0.587 

Baseline VAS 6.92 ± 1.71 7.11 ± 1.82 0.733 

Baseline BQSS 2.93 ± 0.66 2.76 ± 0.72 0.44 

Baseline BQFS 2.88 ± 0.52 2.79 ± 0.61 0.622 
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After two weeks 
4.22 ± 1.12 

4.42 ± 1.02 

 

Baseline 6.92 ± 1.71 
0.001 

7.11 ± 1.82 
0.001 

After six weeks 2.91 ± 0.98 3.14 ± 1.1 

 

Baseline 6.92 ± 1.71 
0.001 

7.11 ± 1.82 
0.001 

After eight weeks 2.87 ± 1.01 3.94 ± 0.78 

BQSS 

Baseline 2.93 ± 0.66 
0.007 

2.76 ± 0.72 
0.005 

After two weeks 2.11 ± 0.72 2.12 ± 0.54 

 

Baseline 2.93 ± 0.66 
0.001 

2.76 ± 0.72 
0.001 

After six weeks 1.82 ± 0.51 1.89 ± 0.61 

 

Baseline 2.93 ± 0.66 
0.001 

2.76 ± 0.72 
0.001 

After eight weeks 1.77 ± 0.53 2.11 ± 0.47 

BQFS 

Baseline 2.88 ± 0.52 
0.001 

2.79 ± 0.61 
0.001 

After two weeks 1.98 ± 0.42 2.03 ± 0.46 

 

Baseline 2.88 ± 0.52 
0.001 

2.79 ± 0.61 
0.001 

After six weeks 1.67 ± 0.35 1.88 ± 0.51 

 

Baseline 2.88 ± 0.52 
0.001 

2.79 ± 0.61 
0.001 

After eight weeks 1.65 ± 0.34 1.99 ± 0.45 

 

As shown in table 3, means of VAS, BQSS, and BQFS after eight weeks were significantly lower (P < 0.05) 

in group R than that in group U. No statistical significant differences in means of VAS, BQSS, and BQFS (P 

≥ 0.05) between study groups after two and six weeks.  

 

Table 3: Comparison in postoperative follow-up parameters between study group 

Time 

Study group 

P - Value R 

Mean ± SD 

U 

Mean ± SD 

VAS 

After two weeks 4.22 ± 1.12 4.42 ± 1.02 0.562 

After six weeks 2.91 ± 0.98 3.14 ± 1.1 0.49 

After eight weeks 2.87 ± 1.01 3.94 ± 0.78 0.001 

BQSS 

After two weeks 2.11 ± 0.72 2.12 ± 0.54 0.96 

After four weeks 1.82 ± 0.51 1.89 ± 0.61 0.696 

After eight weeks 1.77 ± 0.53 2.11 ± 0.47 0.038 
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BQFS 

After two weeks 1.98 ± 0.42 2.03 ± 0.46 0.721 

After four weeks 1.67 ± 0.35 1.88 ± 0.51 0.14 

After eight weeks 1.65 ± 0.34 1.99 ± 0.45 0.011 

 

4. Discussion 

Lifelong prevalence of CTS is about 10% and 15% for those with higher occupational risk. Women three to 

five folds are affected [12]. US-guided injection can verify needle position within the tunnel and ensure a 

successful injection, with a lower risk of nerve injury. Also, provides a real-time image of the nerve, the 

tunnel, and the surrounding structures [13]. In the present work, means of VAS, BQSS, and BQFS were 

significantly reduced in ulnar and radial groups after 2, 6, and 8 weeks. Contradict the current results in that 

at beginning of the study, there was no significant difference between the radial and ulnar groups of patients 

regarding pain-VAS and BQSS, and BQFS (P>0.05) [14]. In accordance to the current results, study found 

that all functional parameters as BCTQ total, BQSS, and BQFS demonstrated a significant improvement 

within each group at week 12 (P< 0.05) [15]. In, a different finding reported, as both BQSS, and BQFS 

showed significant improvement after 12 weeks in all patients (P<0.05). Obviously, in the in-plane ulnar 

approach group, more rapid improvement was observed for BQSS at 4 weeks. In the in-plane ulnar approach 

group, the BQSS results at 4 and 12 weeks and BQFS result at 12 weeks were significantly superior to baseline 

[16]. Moreover, [18] evaluated 46 affected median nerves with CTS for US-guided and blind injections. They 

evaluated them with BCTQ in 6 and 12 weeks after intervention and found significant improvement (P<0.05) 

[17]. The difference can attribute to different scores of pain assessment, pain at outcome, responders rate, 

therapeutic duration, type of steroid, injection techniques and frequency and duration of follow-up. 

 

Corticosteroid injection is a well-studied and effective intervention for patients with mild and moderate CTS. 

It is a straightforward procedure with minimum side effects that can result in remarkable improvement of 

symptoms and functional status even within the first week after injection [18]. 

 

In the current study after eight weeks, means of VAS, BQSS, and BQFS were significantly lower in group 

radial than that in group ulnar (P < 0.05). No significant differences in means of scores after two and six 

weeks (P ≥ 0.05). In fact, there is limited report evaluating radial technique with the use of objective 

measurement (i.e., electrophysiological and ultrasonographic parameters), therefore we found no similar 

study to compare findings against. Different results observed in study in 2020, as reported that VAS scores 

found a significant and equal pain-relief in both study groups within 2 and 6 weeks', compared to baseline. 

But at last visit, ulnar approach had a significant worsening of pain after the 6th and 12th weeks of follow up. 

In contrast, in radial group, a persistent pain relief until the 6th week and this improvement reached to a plateau 

in the last visit. This was associated with a significant superiority of radial approach at the last visit (P<0.05) 

[14]. This difference between current study and above-mentioned one may be due to differences in study 

design, sample size, injections (different types of corticosteroid preparations with or without lidocaine), 

inclusion criteria for participants, or even specialists’ experience in ultrasound-guided and direct injection. 

 

It has been found that accurate injection into the carpal tunnel is very important. Ultrasound-guided injections 

can confirm successful injection within the carpal tunnel visually so as to reduce patient discomfort, as well 

as median nerve injury. Although many approaching methods to carpal tunnel injection have been described, 

there is no sufficient evidence of one superior technique to others (11). In conclusion, both approaches are 

effective in the management of CTS regarding pain management and subjective improvement with more 

efficacy and better outcome for radial approach in prolonged management. 
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