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The value of iontophoresis combined
with ultrasound in patients
with the carpal tunnel syndrome
Dakowicz A, Latosiewicz R
Department of Rehabilitation Medicine, Medical University of Białystok, Poland

Abstract
Purpose: The purpose of the study was the evaluation of
usefulness of iontophoresis with hydrocortisone combined
with ultrasounds in conservative treatment of the carpal
tunnel syndrome (CTS).
Patients and methods: Forty patients (35 women and
5 men), aged 30-72 years, with unilateral CTS confirmed by
electromyographic examination were included. The patients
were divided into 3 groups based on clinical symptoms
according to Whitley [16]. Subjective complaints and objective symptoms were recorded in all patients. The character
of the pain, its frequency and intensity (VAS scale) as well
as paresthesies was determined. Physical examination consisted of clinical tests according to Phalen and Tinnel, sensation discriminatory test, pressure test and estimation of
muscular atrophy of the thenar. All the patients underwent
combined physiotherapeutic procedures: iontophoresis
with hydrocortisone acetate (25 mg per procedure; galvanic
current up to 5 mA, the active electrode – 50 cm2, time
– 20 min) and ultrasounds with direct coupling (the dose
of 0.5- 0.8 W / cm2, 1 MHz, PIP 1:4, 48 Hz; the time 3-6 min).
The number of procedures was 10 – one per day.
Results: Decrease of pain and paresthesia were observed
in 36 patients (out of 40) with mild and moderate stage of
CTS. Objective parameters (Phalen test, Tinnel test, and
sensation discriminatory test) significantly improved only
in 24 patients with moderate stage of CTS. There was no
improvement in 4 patients with advanced form of CTS.
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Conclusions: The use of combined procedures of iontophoresis with hydrocortisone and the ultrasound diminishes
subjective complaints of patients with the carpal tunnel syndrome. The procedure is most effective in the treatment of
mild and moderate stages of the disease.
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Introduction
Carpal tunnel syndrome (CTS) consists of various clinical
symptoms caused by persistent pressure on the median nerve
in the region of the wrist [1]. It is a relatively common disorder, in which various possibilities of conservative treatment
can be used [2-5]. One of them is the use of physiotherapeutic treatment. There are numerous suggestions concerning
this kind of treatment in literature. However, they usually
concern single therapeutic methods [5-12]. There are only few
publications which report simultaneous using of two methods
[13,14].
The purpose of the study was the evaluation of iontophoresis with hydrocortisone combined with ultrasounds in conservative treatment of the carpal tunnel syndrome.

Patients and methods
The examination was performed in the years 2004-2005 in
The Department of Rehabilitation Medicine of The Medical
University of Białystok after the approval of the local Committee of Bioethics. The examined group consisted of 40 patients
(35 women and 5 men) in the age range 30-72 years who presented with unilateral carpal tunnel syndrome. Only patients
with diagnosis of the CTS confirmed by EMG examination (performed outside the Department) were qualified for the study.

The value of iontophoresis combined with ultrasound in patients with the carpal tunnel syndrome

Table 1. Demographic data of the patients (n=40).
Group
according to Whitley

Sex

Age in years
(mean ± SD)

Duration of complaint
in months (mean ± SD)

Gr. I (n=12)

w – 11, m – 1

52.1 ± 12.3

w – 8, m – 1

7.2 ± 2.5

Gr. II (n=24)

w – 21, m – 3

48.1 ± 8.1

w – 12, m – 2

15.1 ± 6.6

Gr. III (n=4)

w – 3, m – 1

56.5 ± 11.4

w – 2, m –1

21.2 ± 6.6

Dominant hand

w – women; m – men; SD – standard deviation
Table 2. Subjective complaints before and after physiotherapy (n=40)
Group
according
to Whitley

VAS scale
(mean ± SD)

Night pain
(No. of patients)

Day pain
(No. of patients)

Day paresthesia
(No. of patients)

Night paresthesia
(No. of patients)

b

a

b

a

b

a

b

a

b

a

Gr. I (n=12)

7.4 ± 0.5

1.8 ± 1.9*

10

4*

12

6*

10

3*

10

4*

Gr. II (n=24)

8.1 ± 1.1

1.8 ± 1.5*

23

5*

24

6*

23

5*

23

4*

Gr. III (n=4)

8.0 ± 1.2

4.2 ± 1.9

4

2

4

4

4

4

4

2

Legend: * – statistical significance; b – before physiotherapy, a – after physiotherapy

Motor latency above 4 ms and sensory latency above 3.5 ms were
considered diagnostic of the syndrome [15].
The patients were divided into 3 groups basing on clinical
symptoms according to Whitley [16]. In the majority of cases
(65%), the symptoms pertained to the dominant hand (right in
the right-handed). Group I (early stage of the disease) included
12 patients with minor complaints like numbness and periodical pain in the region of the innervation of the median nerve.
The symptoms most often occurred at night and used to wake
the patients up. Group II (moderate stage) consisted of 24
patients with continuous numbness and strong pain, mainly
at night, hypoesthesia in the region of the innervation of the
median nerve or weakness of short muscles of the hand. Four
(4) patients from group III with advanced disease stage suffered
from intensive pain, short hand muscle weakening, atrophy of
the thenar muscles and significant impairment of hand function.
Tab. 1 presents demographic data of the patients.
Subjective complaints and objective symptoms were
recorded in all patients. The character of the pain, its frequency
and intensity as well as paresthesia was determined. The intensity of pain was rated on a commonly used 10-point Visual
Analog Scale (VAS). Physical examination consisted of clinical
tests according to Phalen and Tinnel, sensation discriminatory
test, pressure test and estimation of muscular atrophy of the
thenar [17-19].
All the patients underwent physiotherapeutic procedures
delivered at the region of the wrist. The first procedure was iontophoresis with hydrocortisone acetate in the dose of 25 mg per
procedure, which was introduced using galvanic current with the
intensity of up to 5 mA and the surface of the active electrode
– 50 cm2. The time was 20 min; the number of procedures was
10, one per day. The second procedure was the ultrasound with
direct coupling (gel) in the dose of 0.5-0.8 W/cm2, 1 MHz, PIP
1:4, 48 Hz. The time varied from 3 to 6 min. Ten procedures
were carried out, one per day.
Clinical evaluation was carried out twice: before and after
physiotherapy. Continuous variables were expressed as mean

± standard deviation. Statistical hypotheses were tested with
independence chi2 test for counts and with Wilcoxon matched-pairs signed-ranks test for continuous variables. All data were
computed using statistical software SPSS 8.0 PL. Probability
values of 0.05 were considered to indicate statistically significant
differences.

Results
The most distinct decrease in pain (both day and night
pain) and paresthesia were observed in group I after completing
therapeutic procedure. The change was statistically significant
(chi2 test, p<0.05). The pain measured in the VAS scale also
decreased in a significant degree (Wilcoxon test, p<0.05).
Group II revealed similar changes. In group III there was no
improvement.
As far as objective parameters are concerned (Phalen
test, Tinnel test, discriminatory test), a statistically significant
improvement was noted only in group II (chi2 test, p<0.05).
There was no improvement in group I and III.
Tab. 2 and 3 present evaluated parameters and their values
before and after the treatment.

Discussion
Physiotherapeutic procedures in the treatment of the carpal
tunnel syndrome have been reported only by a few reports,
which usually consider the use of single physiotherapeutic
method [6,8,9,11,12]. The use of combined methods has been
mentioned less frequently [13,14].
In our study we have evaluated the usefulness of ionthophoresis combined with ultrasounds which has been not reported
so far. We have noted the improvement of mainly subjective
symptoms in all but 4 patients. They usually reported decreased
pain and paresthesia at night and improvement of function of

197

198

Dakowicz A, Latosiewicz R

Table 3. Clinical tests before and after physiotherapy (n=40)

Group
according
to Whitley

Phalen test
(No. of patients)

Tinnel test
(No. of patients)

Sensation discriminatory test (>1mm)
(No. of patients)

Pressure test
(No. of patients)

Athrophy of the thenar
muscles
(No. of patients)

b

a

b

a

b

a

b

a

b

a

Gr. I (n=12)

10

7

8

7

0

0

8

7

0

0

Gr. II (n=24)

23

17*

23

17*

11

6*

23

17*

0

0

Gr. III (n=4)

4

4

4

4

4

3

4

4

2

2

Legend: * – statistically significance; b – before physiotherapy, a – after physiotherapy

the hand during daily activities. Nevertheless, the statistically
significant improvement of objective parameters was observed
only in patients with moderate symptoms of the disease. Evaluated parameters did not change in the group of patients with
severe symptoms of CTS. Despite of this, the patients from this
group reported satisfaction with the treatment, though this was
difficult to evaluate in an objective way.
Our study again confirmed the usefulness of physiotherapeutic methods in the treatment of non-advanced forms of the
carpal tunnel syndrome. Possibly, the synergism of anti-inflammatory action of hydrocortisone and the ultrasound can be
mechanism of the improvement. The combination of two methods is thought to decrease edema in the tissues surrounding the
median nerve which facilitates nerve conduction.
Our results seem to be at least comparable to those
obtained by other authors dealing with similar groups of patients
[6-9,11,12]. In our opinion physiotherapeutic procedures should
be used in combination. Such arrangement can be suggested for
patients with mild and moderate symptoms of CTS. It can be
also useful in patients who refuse surgical treatment. Patients
with the advanced stage of the carpal tunnel syndrome will
not benefit from physiotherapeutic procedures and should be
referred for operative treatment.

Conclusions
1. The use of combined procedures of iontophoresis with
hydrocortisone and the ultrasound diminishes subjective complaints of patients with the carpal tunnel syndrome.
2. The procedure is most effective in the treatment of mild
and intermediate stages of the disease.

References

11. Mumenthaler M, Schliacka H. Uszkodzenia nerwów obwodowych. PZWL, Warszawa, 1998; 319-27.
12. Scholten RJ, de Krom MC, Bartelsmann FW, Bouter LM. Varia-

tion in the treatment of carpal tunnel syndrome. Muscle Nerve, 1997; 20:
1334-5.
13. Ozdogan H, Yazici H. The efficacy of local steroid injections in
idiopathic carpal tunnel syndrome: a double-blind study. Br J Rheumathol, 1984; 23: 272-5.
14. Keilani MY, Crevenna R, Fialka-Moser V. Postoperative rehabilitation of patients with carpal tunnel syndrome. Hien Med Wochenschr, 2002; 152: 479.
15. Marshall S, Tardif G, Ashworth N. Local corticosteroid injection for carpal tunnel syndrome. Cochrane Database Syst Rev, 2002; 4:
CD001554.
16. Hong C, Liu HH, Yu J. Ultrasound thermotherapy effect on the
recovery of nerve conduction in experimental compression neuropathy.
Arch Phys Med Rehabil, 1988, 69: 410-4.
17. Branco K, Naeser MA. Carpal tunnel syndrome: clinical outcome after low – level laser acupuncture, microamps transcutaneous
electrical nerve stimulation, and other alternative therapies – an open
protocol study. J Altern Complement Med, 1999; 5: 5-26.
18. Ebenbichler GR, Resch KL, Nicolakis P, Wiesinger GF, Uhl
F, Ghanem AH, Fialka-Moser V. Ultrasound treatment for treating the
carpal tunnel syndrome: randomised “sham” controlled trial. BMJ, 316:
731-5.
19. Oztas O, Turan B, Bora I, Karakaya MK. Ultrasound therapy
effect in carpal tunnel syndrome. Arch Phys Med Rehabil, 1998; 79:
1540-4.
10. Aigner N, Zöch G, Petje G. Laserakupunktur bei der präoperativen Schmerzbekäpfung beim Karpaltunnelsyndrom – eine prospectiv
randomisierte. Studie Dt Ztschr f Akup, 1999; 2: 70-5.
11. Weintraub MI. Non-invasive laser neurolysis in carpal tunnel
syndrome. Muscle and Nerve, 1997; 20: 1029-31.
12. Wood MR. Hydrocortisone injections for carpal tunnel syndrome. Hand, 1980; 62-4.
13. Bodowsky E. Treating carpal tunnel syndrome with laser and
Tens. Archives PM & R, 2002; 83: 1806-7.
14. Naeser MA, Hahn KK, Lieberman BE, Branco KF. Carpal
tunnel syndrome pain treated with low – level laser and microamperes
transcutaneous electric nerve stimulation: a controlled study. Arch Phys
Med Rehabil, 2002; 83: 978-88.
15. Fisette J, Onkelinx A. Treatment of carpal tunnel syndrome.
Comparative study with and without epineurysis. Hand, 1977; 11: 206-10.
16. Whitley Jogn M, McDonnell D, Ennis E. Zespół kanału nadgarstka. Medycyna po Dyplomie, 1995; 4: 123-9.
17. Brzeziński J. Zespoły cieśni. In: Bidziński J, ed. Warszawa,
Neurochirurgia, PZWL, 19.
18. American Academy of Neurology, American Association of
Electrodiagnostic Medicine, American Academy of Physical Medicine
and Rehabilitation: Practice parameter for carpal tunnel syndrome.
19. Mondelli M, Passera S, Giannini F. Provocative tests in different stages of carpal tunnel syndrome. Clin Neurol Neurosur, 2001; 103:
178-83.

