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Treatment of Carpal Tunnel Syndrome in pregnancy

with Polarized Polychromatic Non-coherent Light
(Bioptron Light): A Preliminary, Prospective,
Open Clinical Trial
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2: Physiotherapy European University, Cyprus
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The aim of this trial was to assess the efficacy of polarized polychromatic noncoherent light
(Bioptron light) in the treatment of Carpal Tunnel Syndrome (CTS) in pregnancy. An uncontrolled
experimental study was conducted in pregnant patients with CTS who visited our clinic from
January 2006 to January 2010. Bioptron light (480-3400 nm; 95% polarization; 40 mW/cm?; and 2.4
J/cm?) was administered perpendicular to the carpal tunnel area. The irradiation time for each ses-
sion was 6 min at an operating distance of 5-10 cm from the carpal tunnel area, twice each day,
five days per week for 2 weeks. Pain and paraesthesia using a visual analogue scale (VAS) and fin-
ger pinch strength were evaluated at the end of treatment (week 2) and 1-month (week 6) after
the end of treatment. The Student’sttest was used and p values < 0.05 were accepted as statistically
significant. 46 patients participated in the study. The mean age of subjects was 27.6 years (range
22-37). The patient population had a mean duration of CTS of 2.3 months (range 1-4). All patients
were in the third trimester. Pain and paraesthesia decreased at the end of treatment and at the 1-
month follow-up, whereas the finger pinch strength increased at the end of treatment and at the 1-
month follow-up. In conclusion, the results of the present study suggest that Bioptron light is a
reliable, safe, and effective treatment option in pregnant patients with CTS. Controlled clinical trials

are needed to establish the absolute and relative effectiveness of this intervention.

Keywords: Bioptron Light - carpal tunnel syndrome - pregnancy

Introduction

Carpal Tunnel Syndrome (CTS) is a compression neu-
ropathy of the median nerve at the level of the carpal
tunnel and is by far the most common of all peripheral
nerve entrapments . The CTS patient often presents
with symptoms of nocturnal pain and numbness,
weakness, or clumsiness in holding small objects as
well as paraesthesia in the median nerve distribution of
the hand 2 3.
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CTS is a common pregnancy complication. The
true prevalence is unknown, but has been reported to
be as high as 62% ¥. CTS commonly presents during
the third trimester, but can occur during the first or
second trimester ¥, Hormonal fluctuations, fluid accu-
mulation with tendency to oedemas, nerve hypersen-
sitivity and glucose level fluctuations are factors that
predispose pregnant women to the development of
symptoms . The diagnosis is relatively easy, based
on history and clinical tests such as carpal tunnel
compression test, Phalen test and Tinel sign .
Electrophysiological studies measuring median nerve
function are the only objective way to show the nerve
deficit 1. 0 7| but electrodiagnostic or sonographic
testing provides no meaningful diagnostic aid in preg-
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nancy .

Although the signs and symptoms of CTS are
clear and its diagnosis is easy, to date, no ideal treat-
ment has emerged. Many clinicians advocate a conser-
vative approach as the treatment of choice for CTS.
Physiotherapy is a conservative treatment that is usual-
ly recommended for CTS patients. A wide array of
physiotherapy treatments such as electrotherapeutic
and non - electrotherapeutic modalities has been rec-
ommended for the management of CTS 8. These treat-
ments have different theoretical mechanisms of action,
but all have the same aim, to reduce pain and improve
function. Such a variety of treatment options suggests
that the optimal treatment strategy is not known, and
more research is needed to discover the most effective
treatment in patients with CTS.

Low-level laser therapy (LLLT) is the form of light
therapy that is usually recommended in the manage-
ment of CTS 9. More recently, physiotherapists have
been able to use a new modality of light therapy for
the management of musculoskeletal injuries such as
CTS, one known as polarized polychromatic noncoher-
ent light (in this article, the term Bioptron light will be
used). The manufacturer’s explanation of how
Bioptron’s light works is given in Table 1 10,

However, arguments for the presence of these
biochemical effects are lacking and often theoretical.
Even if biochemical effects are found in laboratory
models, it by no means follows that they will translate
into clinically meaningful effects. The extent of clinical
use of Bioptron light is not known, although novel
modalities such as this are attractive to practitioners
working in rehabilitation settings. To our knowledge,

there have been no studies to investigate the effective-
ness of Bioptron light for CTS in pregnancy. This pre-
liminary, prospective, and open trial reports our expe-
rience with the use of Bioptron light to manage noctur-
nal pain and paraesthesia associated with CTS in preg-
nancy. The hypothesis of the study is that the Bioptron
light is effective treatment approach in CTS with preg-
nancy.

Methods

Selection of participants

The present investigation was a preliminary, prospec-
tive and open trial carried out over a period of 4 years,
and was approved by the Local Ethics Committee
(018). Following the receipt of a patient information
sheet and thorough discussions with the investigators,
each study participant gave written informed consent.

Pregnant patients’ with CTS were examined and
evaluated in the Rheumatology and Rehabilitation
Centre, Athens, Greece between January 2006 and
January 2010. All patients lived in Athens, Greece and
were native speakers of Greek. All patients were either
self-referred or were referred by their physician.

All pregnant women with CTS were included in
the study. Carpal tunnel syndrome was diagnosed
using standard electrophysiological criteria, which
were motor distal latency and sensory antidrotic nerve
conduction velocity 1113 Patients with diabetes melli-
tus, gestational diabetes mellitus, eclampsia,
preeclampsia, thyroid disorders, arthropathies, trauma
to the hand or wrist, and prior history of CTS (such as

Table 1: Manufacturer's explanation of how Bioptron's light works

rows and concentrates the beam.

Polarization: Its waves move on parallel planes. In this device, polarization reaches a degree of approximately 95%, which nar-

Polychromy: Polychromatic light contains a wide range of wavelengths, including visible light and part of the infrared range.
The wavelength of this device’s light ranges from 480 nm to 3400 nm, making it able to stimulate a greater range of light-sen-
sitive receptors in the skin. This electromagnetic spectrum does not contain ultraviolet radiation.

Incoherency: This device’s light is incoherent or out-of-phase light. This means the light waves are not synchronized.

Low-energy: This device light has a low-energy density (fluence) of an average 2.4 J/cm?2, which has biostimulative effects. This
means the light can simulate various biological processes in the body in a positive way.

Source: www. bioptron.com/characteristics/index.php
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recurrence or a CTS diagnosis before pregnancy) were
excluded 11-13),

Procedure

Two investigators were involved in the study: a spe-
cialist rheumatologist (IS) evaluated the patients to
confirm the diagnosis of CTS and performed all assess-
ments at baseline and at follow-up; and the primary
investigator (DS) administered the treatments. All treat-
ments were administered at the Rheumatology and
Rehabilitation Centre by a qualified physiotherapist
with a certificate in orthopaedic medicine on Cyriax
principles (DS).

All patients were asked to avoid activities that irri-
tated the hand and to refrain from taking analgesic
medication for any condition during the course of the
study. Bioptron light was administered as monotherapy
and patients were given no additional treatment for
CTS until the follow-up assessment. Patients were able
to withdraw from the study at any stage without reason
and would immediately receive the standard care
(polytherapy) for CTS as provided by the clinic.
Patients reporting moderate or severe symptoms 3-4
months after the end of the treatment were offered an
alternative form of treatment for this condition.

Communication and interaction (verbal and non-
verbal) between the therapist and patient was kept to a
minimum, and behaviours sometimes used by thera-
pists to facilitate positive treatment outcomes were pur-
posefully avoided (for example, patients were given no
indication of the potentially beneficial effects of any of
the treatments given, nor were they given any feed-
back on their performance in the pre- and post-treat-
ment assessments).

Bioptron light treatment intervention

Patients attended the clinic twice each day, five times
per week over a 2-week period for each Bioptron light
treatment (personal communication with the compa-
ny). Bioptron light (Harrier Inc., USA, created in
Switzerland) was administered by one of us (D.S.) as
monotherapy and following the advice provided in the
manufacturer’s users guide. Patients sat upright with
the arm placed on an adjacent bed with the elbow in
extension and supination. The Bioptron light probe
was held at a 90° angle 5-10 cm above the clean bare
skin of the carpal tunnel area, as this is reported to
achieve maximal penetration of light, for exactly 6 min
(Fig. 1). A Bioptron 2 device (Harrier Inc.) was used to
deliver the Bioptron light with the following output
characteristics: rated power of halogen = 90 W; light
wavelength = 480-3400 nm; degree of polarization =

CTS, pregnancy and BIOPTRON LIGHT

95%; specific power density = 40 mW/cm?; and energy
density = 2.4 J/cm2. A “beep” signified the end of the
6-min treatment 19’ Bioptron 2 is approved by the FDA
(USA), TGA Australia, EEC and carries an ISO 9001 cer-
tificate and EN 46001 as a patented medically
approved product.

Outcome measures

The patients’ pain and paraesthesia levels were evalu-
ated using a visual analogue scale (VAS). Its scale
ranged from 0 (no pain/no paraesthesia) to 10
(extremely severe pain/paraesthesia). In addition, fin-
ger pinch strength was measured using a Jamar
dynamometer and the outcomes were recorded in kilo-
grams. Patients were instructed to sit with their shoul-
ders adducted and neutrally rotated, with their elbows
flexed at 90°. The forearms and wrists were maintained
in the neutral position for the palmar pinch 9. The
finger pinch was performed three times and the mean
value was used for the analysis. In order to reduce the
muscle fatigue effects, 1-min intervals separated each
measurement 1>, Outcome measures were taken at the
end of the treatment (week 2) and at the 1-month fol-
low-up after the end of treatment (week 6) by the
manager of the clinic (IS).

Statistical analysis

In the presentation of data, (1) the pre-treatment pain
VAS, paraesthesia VAS and finger pinch strength para-
metric values were compared to the post-treatment val-

ues; (2) the pre-treatment pain VAS, paraesthesia VAS

TR I st sl
Fig. 1: Application of Bioptron light
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and finger pinch strength parametric values were com-
pared to the post-treatment values in the first month;
and (3) the post-treatment pain VAS, paraesthesia VAS
and finger pinch strength parametric values were com-
pared to the post treatment values in the first month
using the Student’s t test.

Results

Sixty-seven patients eligible for inclusion visited the
clinic within the trial period. Eleven were unwilling to
participate in the study, and ten did not meet the inclu-
sion criteria described above. The other 46 patients
participated in the study (Fig. 2). The mean age of
subjects was 27.6 years (range 22-37). The patient pop-
ulation had a mean duration of CTS of 2.3 months
(range 1-4). All patients were in the third trimester. No
patients requested to withdraw from the study and all
patients provided data at the 1-month follow-up.

Pain and paraesthesia measurements

When the scores before treatment were compared to
the ones after treatment, there were statistically signifi-

ALL pregnant CTS patients
presenting to the clinic

(n =67)
Unwillingness (e
(n=11)
Potential participants
(n =56)
Inclusion criteria
Not meeting
inclusion criteria =
(n=10) 1
Eligible patients
(n = 46)

Received treatment
(n = 46)

Completed trial (n = 46)
Fig. 2: Flow chart of the study.
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cant decreases in pain and paraesthesia VAS evalua-
tions after the treatment and in the first month. In the
comparison of the scores after the treatment and in the
first month, the VAS levels revealed a statistically sig-
nificant decrease (Table 2).

Finger pinch strength

The finger pinch strength measurements after the treat-
ment and in the first post-treatment month compared
to the scores before treatment showed a statistically
significant improvement. The first month post-treat-
ment measurements also showed continuing statistical-
ly significant improvement when compared to the val-
ues obtained after the treatment (Table 3).

Discussions

The aim of this study was not to explain how the
Bioptron light acts but, rather, to find out whether this
intervention is an effective treatment in pregnant
patients with CTS so that clinicians treating pregnant
patients with CTS can use it. The results of this study
support the hypothesis of the study.

The present controlled clinical trial was the first
study to examine the effectiveness of light therapy
using Bioptron light in pregnant patients with CTS.
Two pilot studies assessed the effectiveness of this
treatment in acute lateral epicondylitis 1©) and in carpal
tunnel syndrome 17, two controlled clinical studies
assessed the effectiveness of Biopton light in chronic
lateral epicondylitis 18- 19 and one controlled study
assessed the effectiveness of Bioptron light in acute
ankle sprains 29, The most likely explanation for the
lack of trials is that Bioptron light has only become
recently available in the physiotherapy area. All previ-
ously reported trials found that a course of Bioptron
light treatment based on manufacturers’ claims may
improve patients’ symptoms. The findings of these six
trials encourage the design of future well-designed
RCTs that might produce strong evidence for the effec-
tiveness of Bioptron light on acute and overuse
injuries.

Like laser therapy, Bioptron is also a low-power
light source, but differs in that it is polychromatic and
incoherent rather than monochromatic and coherent.
Moreover, Bioptron combines visible light at a wave-
length of 480-700 nm and infrared light at a wave-
length of 700-3400 nm. In contrast, low power laser
contains either visible or infrared light at one specific
wavelength. Several drawbacks have impaired the use-
fulness of low-power laser light in comparison to
Bioptron light, such as high cost, high risk, required
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user skills, and the small diameter of the laser beam,
which allows only a limited area to be treated.

The Bioptron light therapy booklet 19 states that incor-
rect application cannot be health hazardous but that
the effects of the Bioptron light will be reduced if any
of the following apply:

1. It is not applied to bare skin.

2. It is held at an operating distance of > 10 cm. The
appropriate distance is 5-10 cm.

3. It is not held at a 90° angle from the skin. For the
greater penetration depth, the device should be per-
pendicular to the area.

4. The light and skin should not be steady.

5. The irradiation time is < 6 minutes. The appropriate
irradiation time is 6 min. Irradiation times more than
> 0 min do not produce better results.

6. The period of treatment is < 3 times per week or < 1
month.

The data from this preliminary, prospective and open
trial in pregnant patients with CTS suggests that a
course of Bioptron light treatments given in 6-min
twice per day five days per week for four weeks
reduce the self-reported nocturnal pain and paraesthe-
sia and increase the finger pinch strength when com-
pared to baseline data. However, the absence of a no-
treatment control group means that we cannot be cer-
tain that these findings were due to the Bioptron light
treatment intervention itself rather than to natural fluc-
tuations in symptoms, resolution of the CTS, or expec-
tation of treatment success associated with receiving a
medical intervention. We also cannot discount the pos-

sibility that patients reported prolonged improvement
at the 1-month follow-up to please the investigator, as
there was no placebo control.

However, none of the patients wanted to discon-
tinue Bioptron light in favor of conventional polythera-
py, so we believe that symptom reduction was an actu-
al phenomenon. For this reason, the finding that a high
proportion of patients report long-term improvement
with Bioptron light given as a monotherapy merits dis-
semination, as management of CTS is often unsatisfac-
tory. Some patients self-manage CTS in the initial
stages by reducing activities of the hands for 1 or 2
months to reduce symptoms. However, this approach
is effective in < 10% of patients 11, For most patients,
CTS is managed in the initial stages by conservative
treatment and by surgery if conventional treatment fails
11, 13, 21)'

Both the visible and infrared parts of the electro-
magnetic spectrum of Bioptron light can explain its
mechanism of action. It is probable that Bioptron light
has biostimulative effects accelerates the cellular mech-
anisms and improves the blood supply, but research is
needed to investigate how this occurs.

It is important to mention that no side effects
were reported during or after the treatment period.
There is no ultraviolet light in the Bioptron spectrum,
so there is no tanning or heat effect on the skin. It is
not harmful to the eyes or to pregnant women. Finally,
Bioptron light cannot cause cancer in any way, as the
dangerous range for cancer risk is low ultraviolet light
at 250 nm and the lowest Bioptron range is 400 nm.

Pregnant women in the third trimester were only
included in the present trial. This happened because

Table 2: Pain and paresthesia

Pre-treatment Post-treatment pa First month pB p*
VAS Pain 8.71+1.64 5.834+2.37 .000 3.47+2.45 .000 .000
VAS Paresthesia 8.00+1.55 5.536+2.28 .000 3.27+2.21 .000 .000

pa pre-treatment-post-treatment p value, pB pre-treatment-first month p value,
p* post-treatment-first month p values, VAS visual analogue scale

Table 3: Finger pinch strength

Pre-treatment

Post-treatment

pa First month pB P*

Finger pinch strength 422+ 1.11

7.56 +1.39

.000 9.23 £ 1.34 .000 .000

pa pre-treatment-post-treatment p value, pB pre-treatment-first month p value,

p* post-treatment-first month p values

CTS, pregnancy and BIOPTRON LIGHT
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CTS occurs most frequently during the third semester
of pregnancy * 3. This trial lasted 4 years because a
few women mention their symptoms to doctors to
receive any treatment 11, Electrodiagnostic or sono-
graphic testing were not used in the present trial
because these tests provide no meaningful diagnostic
aid in pregnancy >.

The findings of our preliminary study should
encourage the design of a randomized controlled trial
with sufficient power to determine the effectiveness of
Bioptron light against a valid placebo and conventional
laser therapy. This is needed to confirm or refute the
manufacturer’s claims that Bioptron light has long-term
effectiveness in pregnant patients with CTS. Moreover,
studies are needed to find out the analgesic effects of
Bioptron light as well to investigate the role of
Bioptron light treatment as physical therapy for com-
mon musculoskeletal or orthopedic conditions.

Conclusion

The efficacy of Bioptron light applied as monotherapy
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