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Abstract

Aim of the Work: to evaluate the efficacy of Extracorporeal Shock Wave Therapy (ESWT) in the management of carpal tunnel syndrome (CTS) 
and compare it with local steroid injection.

Patients and Methods: 53 patients diagnosed with CTS successfully completed the study. Eleven patients were excluded due to non-compliance 
with study visits. Patients were randomized into two groups: a control group made up of 28 patients injected with one milliliter of Triamcinolone 
Acetonide (40mg) and a study group of 25 patients received two sessions of ESWT with one-week in-between of 2500 shocks at a frequency of 10Hz 
and intensity of 2 bars (BLT-5000 SWT power). Patients were assessed at baseline then after 2 and 4 weeks using VAS score, electrophysiological 
studies and Boston Carpal tunnel questionnaire (BCTQ) score.

Results: Both groups were similar in age, sex distribution, and duration of symptoms at baseline. There was a significant improvement of 
symptoms assessed by pain VAS score and BCTQ score in both groups during follow-up. Nerve conduction studies of median nerves showed 
significant decrease of distal motor latencies and increase of amplitude in both groups after 2 and 4 weeks. Comparing both groups, there was no 
difference in pain VAS and BCTQ scores, distal motor latency and nerve conduction velocity of median nerves between both groups on the second 
and third visits.

Conclusion: ESWT is as effective as local steroid injections in the management of CTS but ESWT is better being non-invasive.
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Abbreviations: CTS: Carpal Tunnel Syndrome; ESWT: Extracorporeal Shock Wave Therapy; BCTQ: Boston Carpal Tunnel Questionnaire; CS: Cortico 
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Introduction

Carpal tunnel syndrome (CTS) is a combination of characteristic 
symptoms and signs that occur following compression of the 
median nerve within the carpal tunnel [1]. Paranesthesia and/
or pain either mainly at night or sometimes the whole day in the 
median nerve distribution such as numbness and falling of objects 
out of the patients’ hand are characteristic [2]. Patients may have 
impaired sensation to pinprick and/or light touch in the lateral 
three digits and sometimes may have impaired sensation in the 
lateral aspect of the fourth digit. When CTS is chronic and severe, it 
leads to wasting of the thenar muscles [3]. Conservative treatment 
for CTS includes splinting of the wrist in neutral position using 
cock-up splint in addition to the use of oral non-steroidal anti-
inflammatory drugs (NSAIDs) for pain relief [4]. In cases of mild to 
moderate CTS, corticosteroid (CS) injections beneath the transverse  

 
carpal ligament are the preferred treatment option. CS injections 
are administered to reduce the inflammation and swelling of the 
soft tissues around the median nerve (e.g., the flexor tenosynovium) 
and thereby to reduce the pressure on median nerve [5]. Local CS 
injections are widely used in CTS treatment. Injected dose ranges 
between 15-40mg of triamcenolone acetate. Site of injection is just 
medial to the tendon of the palmaris longus at a distance ranging 
from 0 to 4 cm proximal to the proximal crease of the wrist [6]. 

Shock waves are defined as a sequence of single sonic pulses 
characterized by a high peak pressure (100MPa), fast pressure 
rises (<10µsecs), and short duration (10µsecs) [7] .Shockwaves 
are not aimed to be strong enough to destroy tissues. Its strength 
is adjusted to have biological effects on interstitial tissues leading 
to tissue healing and regeneration. Shockwaves were used to treat 
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enthesopathies and tendinopathies through stimulation of tissue 
repair and through their analgesic effects. ESWT is thought to 
heal through different mechanisms including neovascularization, 
differentiation of mesenchymal stem cells and local release of 
angiogenetic factors [8]. The effectiveness of ESWT for the treatment 
of entrapment neuropathies, including CTS is not well investigated. 
Few studies suggested that ESWT was effective in the treatment of 
CTS, yet their results were controversial. This study was designed 
to evaluate the effectiveness of ESWT for the management of CTS 
and to compare its efficacy against that of local CS injection.

Methods
This randomized study was carried out in the Rheumatology and 

Rehabilitation outpatient clinic in Suez Canal University Hospital 
between May 2015 and October 2016. A total of 64 patients with 
clinical and electrophysiological diagnosis of CTS were enrolled. 
We excluded patients with other diseases such as diabetes mellitus, 
peripheral neuropathies and concomitant lower limbs symptoms. 
Patients were randomized into two groups; a study group receiving 
ESWT consisting of 32 patients and a control group of 32 subjects 
receiving local steroids injection. At baseline, all patients in both 
groups were evaluated by full medical history, physical examination 
and electrophysiological studies then marked the level of pain on 
visual analog scale (VAS) (0-10), where 0 is pain-free and 10 is the 
worst imaginable pain. Patients’ clinical symptoms were evaluated 
using Boston’s carpal tunnel questionnaire (BCTQ) symptoms 
severity score. Patients were assessed by motor nerve conduction 
studies (MNCS) of both Median and Ulnar nerves through 
comparing their distal terminal motor latencies (DML) at baseline 
and on each visit. Patients were included in the study if median 
nerve DML exceeded 4.5 milliseconds (ms).

The participants were instructed to avoid using any other 
treatments including anti-inflammatory medications during the 
study. For the control group, needle was inserted at the proximal 
wrist crease, just ulnar to palmaris longus tendon, at a 30degree 
angle to the skin and aiming towards the index finger. One milliliter 
of Triamcinolone acetonide (40mg) was injected into the vicinity of 
the median nerve once at baseline. For the study group, patient’s 
forearm was placed on a table with the palm facing upwards. ESWT 
target site was located over the palmar aspect of the wrist joint 
(between tendons of flexor carpi radialis and Palmaris longus). 

Each patient received two sessions of ESWT with one-week 
interval that comprised 2500 shocks at a frequency of 10Hz and 

intensity of two-bars (BLT-5000SWT power). The probe was 
positioned perpendicular on the patient’s palm, and ultrasound gel 
was used as a coupling agent. After 2 and 4 weeks, patients were 
evaluated by pain VAS, BCTQ and MNC studies of median nerve.

Statistical Analysis

Data were processed using SPSS version 17 (SPSS Inc., Chicago, 
IL, USA). Quantitative data were expressed as means ± SD and 
qualitative data were expressed as numbers and percentages. 
Analysis of variance (ANOVA) followed-up by Tukey’s multi-
comparison analysis procedure was used to test significance of 
difference for quantitative variables, while student t-test was 
used to compare both groups. A p-value < 0.05 was considered 
statistically significant.

Results

A total of 64 patients were enrolled into the study. Out of 
them, 11 patients were excluded due to non-compliance with the 
study visits. The following analyses excluded these patients. 53 
patients finished the study successfully. Subjects who finished the 
study were 9 males (16.9%) and 44 females (83.1%). ESWT group 
consisted of 25 patients and steroid group of 28 patients. Both 
groups were comparable in age, sex, and duration of symptoms. 
The mean ± SD age of patients was 37.6±8.5 years old for ESWT 
group and 36.8± 8.8 years old for the steroid group. There was no 
difference between both groups regarding duration of symptoms 
(25.1±19.3 months for ESWT group versus 26.4± 17.9 months for 
steroid group). The pain VAS score for the ESWT group was (mean± 
SD) 8.46±1.6 at baseline and there was a significant improvement 
after 2 and 4 weeks (3.2±1.9 and 1±1.38 respectively) respectively 
as shown in Figure 1a. Patients within the steroid group showed 
similar results to the ESWT group, with pain VAS score of (mean± 
SD) 9.3±1.2 at baseline and there was a significant improvement 
after 2 and 4 weeks (3.4±1.9 and 0.96±1.5 respectively) as shown in 
Figure 1b. We compared the change in pain VAS score between both 
groups at each visit. There was no significant difference between 
both groups. Regarding BCTQ score, ESWT group showed mean± 
SD of 34.3±7.2 at baseline. There was a significant improvement 
after 2 and 4 weeks 15.1±3.9 and 12.3±2.1 consecutively as shown 
in Figure 2a. Local steroid group subjects showed similar results 
to ESWT group, with a mean± SD of 36.1±6.5 at baseline and 
showing significant improvement after 2 and 4 weeks (16.3±5.8 
and 12.6±3.1) as shown in Figure 2b. 

Figure 1: Showing changes in pain VAS at different timepoints.
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Figure 2: Showing changes in BCTQ scores at different timepoints.

Table 1: Showing the baseline characteristics of patients in both 
groups.

ESWT Group 
(n=25)

Steroid Injection 
Group (n=28)

Age (Years), mean ±SD 37.6±8.5 36.8±8.8

Sex

Male 4 5

Female 21 23

Symptoms Duration 
(Months) (Mean ±SD) 25.1 ±19.3 26.4± 17.9

Table 2: Showing NCS results at different timepoints.

ESWT 
Group

Steroid Injection 
Group

DML of median nerve, m secs

Baseline 4.9 ± .456 5.29 ± .96

2 wks. 4.25 ± .54 4.58 ± .96

4 wks. 3.9 ± .57 4.13 ± .86

CMAP amplitude of median nerve, 
mV

Baseline 10.76 ± 2.8 10.42 ± 3.7

2 wks. 11.69 ± 2.6 10.53 ± 3.4

4 wks. 12.36 ± 2.6 11.3 ± 3

NCV of median motor nerve, m/sec

Baseline 58.3 ± 4.84 56.7 ± 4.22

2 wks.
57.12 ± 

3.83
58. ± 5.47

4 wks.
58.37± 

3.79
60.04 ± 5.49

We compared the change in BCTQ score between both groups at 
each visit. There was no significant difference between both groups. 
Distal terminal motor latencies showed significant improvement 
during follow-up in both groups. In ESWT group, terminal latencies 
showed significant improvement with a latency of 4.9±0.5ms. (at 
baseline), 4.3±0.5ms. (second visit) and 3.9 ± 0.57ms. (third visit). 
Regarding the local steroid injection group, terminal latency was 
5.29±0.96 (at baseline) then 4.58±0.96ms. and 4.13±0.8ms. after 
2 and 4 weeks respectively. Furthermore, there was a significant 
increase in amplitude in the ESWT group during follow-up visits. 

At baseline, amplitude was 10.8±2.8 mV. After 2 and 4 weeks, 
amplitude was 11.7±2.6 mV and 12.4±2.6 mV respectively. In the 
local steroid injection group, there was no significant change in 
amplitude after 2 weeks 10.4±3.7mV (p=0.775). However, there 
was a significant improvement in amplitude between the first and 
third visits 10.4±3.7mV and 11.3±3mV (Tables 1 & 2). 

The conduction velocity (CV) of median nerves did not change 
over the three visits in the ESWT group 58.3±4.8m/s, 57.1± 3.8m/s 
and 58.4±3.8m/s. Similarly, patients from the steroid group showed 
no significant difference in CV between the first and second visits 
56.7±4.2m/s and 58±5.5m/s (p=0.169). Though, there was a small 
but significant improvement between the first and third visits, CV 
increased from 56.7±4.2m/s to 60±5.5m/s. By comparing the pain 
VAS, BCTQ scores, distal motor latencies and nerve conduction 
velocities of both median nerves at the third visit, there was no 
significant difference between both groups. 

Discussion 
In ESWT group, there was a significant decrease in pain VAS 

score after one month by 74% from baseline, and BCTQ score 
decreased by 40% after one month from baseline. A similar study 
investigated the effect of one session of ESWT of 1000 shocks at 
a frequency of 360 shocks per minute; the energy level was set 
at the maximum level tolerated by the patient (0.09 ~ 0.29mJ/
mm2). There was a significant improvement of pain VAS score by 
25% and BCTQ score by 20.2%. However, there was no significant 
improvement in electrodiagnostic studies of the median nerve in 
ESWT group [7]. In the present study, the DML showed significant 
reduction in the ESWT group changing from 4.9±0.456ms. at 
baseline to 4.25±0.54ms. after 2 weeks and 3.9±0.57ms. after four 
weeks. Another study assessed the effectiveness of therapeutic 
ultrasound, cryo-ultrasound and ESWT in improving pain and 
function in patients with CTS. They showed that the three groups 
had improvement in pain VAS and BCTQ scores. However, Patients 
in ESWT group showed greater pain improvement at 12-weeks 
follow-up when compared with the other groups. Though, 
neurophysiological assessment was not done in the study [9].

Another study assessing the effect of ESWT on CTS showed a 
significant improvement in the pain VAS, BCTQ scores, and mean 
cross-sectional area (CSA) of the median nerve in the intervention 
group throughout the study as compared to the control group 
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(except for BCTQ severity at week 12 and CSA at weeks 1 and 4) 
[10]. 

The exact mechanism by which ESWT can affect the nerve fiber 
is not fully understood. A study investigated if ESWT accelerates 
the regeneration of injured nerves in a rat model. They showed that 
ESWT induces axonal regeneration. This probably occurs through 
a faster Wallerian degeneration and removal of degenerated 
axons. This may help the injured axons to heal [11]. This might be 
explained by the release of nitric oxide in the injured nerve leading 
to improved short-term anti-inflammatory effect and long-term 
tissue regeneration effect [12].

Conclusion
ESWT is as effective as local steroids injection for management 

of CTS but ESWT is better being noninvasive. However, larger long-
term studies are needed to confirm these results.
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