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Abstract

Background: Polarized light has a lot of uses and in this
study I use it to help patients with alopecia areata ti regain
their hair.

Aim of Study: To determine the effect of polarized light
therapy on ptients with Alopecia Areata.

Material and Methods: T-point assessment scale and hair
counting.

Thirty patients (male and female) with ages ranging from
18-35 years suffering from alopecia areata participated in this
study. They were selected randomly from Cairo University
Hospitals, they were randomly divided into 2 equal groups
in number, one study Group (A) and a control one (B). The
control Group (B) who not received the polarized light therapy
(Bioptron light therapy) but they just received minoxidil, and
they were instructed about their nutrition, the study Group
(A) who received the polarized light therapy (Bioptron light
therapy) for 10 minutes every session, application was done
2 times per week for 2 months as a total period of treatment.
Measurements were conducted before starting the treatment
as a first record and at the end of the second month of treatment
as a second (final) record.

Results: Result showed that the polarized light therapy
was effective and fruitful in increasing hair regrowth in
alopecia as evidenced by the highly significant increase in
the 7-point assessment scale and hair counting.

Conclusion: Polarized light therapy is beneficial in im-
proving hair regrowth in alopecia.

Key Words: Polarized light therapy — Alopecia areata — Hair
regrowth.

Introduction

ALOPECIA Areata (AA) is a common disease of
non scarring alopecia including the scalp and/or
body, characterized by hair loss without any clinical
inflammatory signs. It is one of the most common
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form of hair loss seen by dermatologists and ac-
counts for 25% of all the alopecia cases. Both
males and females are equally affected and it can
occur at any age, the highest prevalence age was
between 30-59 years [1].

The etiology of AA is attributed to an autoim-
mune process, which may be modified by genetic
factors and aggravated by emotional stress. Many
studies have reported an abnormal cell-mediated
immune reaction in AA. There is an increased
suppressor T-cell function in patients experiencing
hair regrowth [2].

Alopecia areata usually presents as patches of
hair loss on the scalp but any hair-bearing skin can
be affected. The involved skin may be slightly
reddened but otherwise appears normal. Short
broken hairs (exclamation mark hairs) are frequent-
ly seen around the edges of expanding patches of
alopecia areata. The nails are affected in about
10% of patients referred for specialist advice. It
may present as single or multiple patches. Small
distinct patches may merge and form larger patches.
Scalp is the most common site (90%) [3].

Material and Methods

In New Cairo Hospital for two months, the
patients were randomly assigned into two equal
groups (15 patients of each group) (study and
control groups). Group (A): The study group re-
ceived linear polarized light, in addition to the
Minoxidile the application of the polarized light
4-10min, 3 times per week and for three months
with a gap of about 2 days between each session
Group (B): The controlled group received only
medical care (minoxidile) for alopecia areata.
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Inclusive criteria included:

Patients were of both sexes (males and females).
Age of the patients ranged from 18 to 35 years.
Thelesion involved less than 20% of the scalp or
beard.

Exclusive criteria included:

Patients who had been treated using chemo or
radiotherapy. Patient who had associated disorders,
pregnancy immunodeficiency, HIV, diabetes or
anemia, patients suffered from mental or psycho-
logical disorders. Patients suffered from any sys-
temic diseases that may interfere with the objectives
of the study.

Ethics:

The protocol of this study was approved by the
Ethical Committees of the Faculty of Physical
Therapy (Cairo University, Egypt). Every patient
applied informed consent before starting the study.
All participants were informed about the nature
and the effect of the treatment and measurement
devices. The patients were a so instructed to report
any side effects during the treatment sessions.

Measurements:
A- 7-point assessment scale:

Global photographs were assessed versus the
baseline global photgraphs using the same 7-point
rating scale.

Global photographs for each patient were taken
before and after Bioptron application. These global
photgraphs were assessed versus the baseline global
photographs using the same 7-point rating scale
4.

Greatly decrease -3
Moderately decrease —2
Slightly decrease -1
No change 0

Slightly increase +1
Moderately increase +2
Greatly increased +3

B- Hair counting:

Hair count was measured in a 1-inch-diameter
determined circular area centered at the leading
edge of the area of thinning. Hair-count data were
obtained from macrophotographs of the area by
converting al visible hairs in the macrophotographs
to do maps. The hair in the dot map were counted
using computer-assisted image analysis, which
detected only "non-vellus-like/miniaturized" hairs.
Thus, hair counts measured only "cosmetically
significant" hairs. Hair counts were assessed by
the difference between the count at each time point
versus the baseline count, and the mean hair count
values for each treatment group were determined
using least squares means [4].

Fig. (1): Thefigureillustrates adigital image taken at 20-fold magnification (left side of the image) and shows the area
of 0.65cmz2 (blue circle), which is analyzed with the Tricho Scan Software. The Tricho Scan results areillustrated
on the right side, where the detected hairs are illustrated with different colors. Red hairs are nongrowing hairs
(telogen), green hairs are growing hairs (anagen), and yellow hairs touch the borders of the circle. Theright
lower part of the figure shows a histogram of the different hair lengths detected by the Tricho Scan Software.
Furthermore, the cumulative hair thickness and number of terminal and vellus hairsiscalculated [5].
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Treatment procedures:

Group A (experimental group) subjects were
comfortably seated in a chair with back support
and feet on the floor, the areas of skin to be treated
of the scalp was cleaned with soap and water, the
plug of the polarized light unit was inserted into
the main current supply, irradiation was carried
out with the SL using a B-type lens unit at a setting
of 1.26 W, with 4-s pulses delivered at 1-s intervals.
Probes were attached to the lesional skin for 10
min three time per week for 3 months.

Group B (control group) were received only
medical care (minoxidile) for alopecia areata.

Statistical procedures:

Descriptive statistics and #-test were conducted
for comparison of subject characteristics between
both groups. #-test was conducted to compare mean
values of hair count between both groups. Paired
t-test was conducted to compare between pre and
post-treatment mean values of hair count in each
group. Mann-Whitney U-test was conducted for
comparison of median values of 7-point assessment
scale between both groups. Wilcoxon signed ranks
test was conducted for comparison of median values
of 7-point assessment scale between pre and post
treatment in each group. The level of significance
for all statistical tests was set at p<0.05. All statis-
tical tests were performed through the Statistical
Package for Social Sciences (SPSS) Version 19
for windows (IBM SPSS, Chicago, IL, USA).

Results

Subject characteristics:
Table (1) showed the mean £ SD age of study
and control groups. There was no significant dif-

ference between both groups in the mean age (p=
0.71).

Table (1): Comparison of subject characteristics between
study and control groups.

X +SD .
Mp o P
value value

Study group  Control group

Age (years) 26.3314.98 27%5.05 -0.67 -0.36 0.71*

x . Mean.
SD : Standard Deviation.
MD : Mean Difference.

}Z-value : Probability value.
: Non significant.

- Within group comparison:

There was a significant increase in hair count
post-treatment in study and control groups com-
pared with that pre-treatment (p=0.0001) (Table
2), Fig. (2).
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There was a significant increase of 7-point
assessment scale post treatment in study and control
groups compared with that pre-treatment (p=
0.0001) (Table 3).

Table (2): Comparison of hair count between pre and post-
treatment in study and control groups.

X £SD
Hai t MD - P
air coun Pre- Post- value  value
treatment treatment
Study group 010 107.86120.6 —107.86 —20.27 0.0001**

Control group 020  64.46+5.08 -64.46 —49.11 0.0001**

Comparison of hair count between study and control
groups pre and post-treatment.

X +SD . ]
Hair count 1 Pl
Study group Control group value  value
Pre-treatment  0£(0 0%0 0

Post-treatment 107.86%20.6  64.46+5.08 434 7.92 0.0001**

x . Mean.
SD : Standard Deviation.
MD : Mean Difference.

p*;value : Probability value.
: Significant.

Table (3): Comparison of 7-point assessment scale between
pre and post-treatment in study and control groups.

7-point Median 7. p-

assessment scale pre_(reatment Post-treatment YU  value

3.57 0.0001**
349 0.0001**

Study group -3 +1
Control group -2 ~1

p-value: Probability value. *%*: Significant.

Comparison of 7-point assessment scale between study
and control groups pre and post-treatment.

7-point Median U-

assessment scale

p-
value value

Study group Control group

Pre-treatment -3 =2 97.5 0.47*
Post-treatment +1 —1 4.5 0.0001%**

p-value: Probability value. *: Non significant. **: Significant.

- Comparison between groups:

Comparison between study and control groups
post-treatment revealed a significant increase in
hair count of study group compared with that of
control group (»p=0.0001).

There was no significant difference in 7-point
assessment scale between study and control groups
pre-treatment (p=0.47). While, there was a signif-
icant increase in 7-point assessment scale of study
group post-treatment compared with that of control
group (p=0.0001).
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Fig. (2): Mean values of hair count of study and control groups
pre and post-treatment.

Discussion

Hair has many useful biologic functions, in-
cluding protection from the elements and dispersion
of sweat gland products (e.g., pheromones) [6]. It
also has psychosocial importance in our society,
and patients with hair loss (alopecia) or excessive
hair growth often suffer tremendously [7]. Not
surprisingly, the demand for drugs that alter hair
growth and appearance has led to a multibillion-
dollar industry, yet few drugs that are effective for
these purposes are available [8]. However, recent
progress in our understanding of the biology and
pathology of hair follicles should lead to more
effective therapies for disorders of hair growth [9].

Hair follicles undergo repetitive regenerative
cycles and each of these cycles consists of three
stages: Anagen (rapid growth, active stage), catagen
(apoptosis-driven regression, physiological invo-
lution stage), and telogen (resting stage). Bulge
stem cells are found in the region of the outer root
sheath located just below the sebaceous gland,
coinciding with the point of anchorage of the
arrector pili muscle [10].

During the telogen to anagen transition, there
is a tightly controlled activation of these epithelial
bulge stem cells and within the same period, sec-
ondary hair germ cells give rise to Transient Am-
plifying (TA) progeny cells [11].

Throughout the entire anagen phase, there is a
robust proliferation of the TA cells within the
epithelial matrix of the hair follicle. Consequently,
proliferating trichocytes terminally differentiate
to form the bulk of the hair filament which is the
final product of the hair cycle. The dermal papilla
of the hair follicle is believed to be the key regu-
latory element in progenitor cell activation, hair
matrix cell proliferation and terminal differentiation
of trichocytes [12].

Transient activation of the pathway in this layer
is sufficient to initiate the anagen phase, during
the catagen follicular involution phase, a rapid
regression of perifollicular blood vessels is asso-
ciated with downregulation of follicular VEGF
expression [13].

The telogen phase is the resting stage of the
growth cycle. The hair shaft may be easily dis-
lodged during the telogen phase and often will fall
out. Near the end of the telogen phase, an interme-
diate phase begins and a new follicle forms from
the remainder of the follicle of the previous hair
cycle. After this formation, a new hair forms and
the anagen phase starts again. The new hair shaft
normally will push out old hair remaining from
the previous cycle, but occasionally two hairs (one
from the previous cycle and one from the current
cycle) will protrude from a single canal [14].

Polarized light therapy, a kind of phototherapy,
is a linearly polarized and polychrome light therapy.
This light therapy contains a whole spectrum of
visible rays, infrared A and B rays as well. Polarized
light comes from refraction of common light
through the specific laminated mirrors and admitted
this light through photo filter system. Biologic
effects of this physical modality are well known:
Enhancement of the cell membrane activities,
acceleration of the production of the Adenosine
Triphosphate (ATP) in mitochondria, return to
normal cell membrane potential which was dis-
turbed, stimulation of the regenerative processes.
Additionally, fibroblast proliferation and deposition
of collagen could be accelerated by this kind of
physical therapy. These, so-called cellular and
subcellular polarized light effects are the base of
systemic polarized light effects: Improving micro-
circulation, diminishing inflammation, improving
tissue oxygenation, enhancing of the wound heal-
ing, accelerating epithelialisation of wound and
improving quality of early scar tissue formation
[15].

Results of this study concerning the efficacy
of polarized light and in hair regrowth in patient
with alopecia areata that observed and recorded
by (Mowafy et al., [16]; Allam, [17], Shukla et al.,
[18]; Mark et al., [19]; Hawkins and Abrahamse [20];
Pejcic et al., [21]; Fenyo et al., [22]; Pinar et al.,
[23].

Mowalfy et al., [16] reported that there is non-
significant difference in the pre-treatment records
of the 7-point assessment scale and hair counting,
between the mean values of the study and the
control groups. Results of this study revealed a
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highly significant increase in the mean values of
the 7-point assessment scale and hair counting in
the study group after the application of polarized
light therapy, also comparing second records of
the 7-point assessment scale and hair counting,
between the mean values of the study and the
control groups showed highly significant increase
indicating that polarized light therapy was fruitful
and beneficial in increasing hair regrowth in alo-
pecia as evidenced by the highly significant increase
in the 7-point assessment scale and hair counting.

Allam, [17] reported that evaluated the efficacy
of the low level laser therapy on hair regrowth in
alopecia. 30 male and female patients with andro-
genic alopecia and alopecia areata were divided
into two groups: Control Group (A) received nu-
trition, instructions and no laser and study Group
(B) received nutrition, instructions and laser ap-
plication. Results of the study showed that low
level laser therapy had variable and fruitful effects
on the hair regrowth in alopecia as evidenced by
the highly significant Increasesin frontal, vertex
and temporal 7-PAS and hair count.

Shuklaet al., [19] Eeported that He-Ne laser
irradiation (at | Jcm ') of the skin of both the
control and the testosterone-treated mice was ob-
served to lead to asignificant increase ( p 0.05) in
% of anagen, indicating stimulation of hair growth
In mice. Both histology and Optical Coherence
Tomography (OCT) were used for the measurement
of hair follicle length and the relative percentage
of hair follicle in different growth phases.

Mark et a., [19) mentioned that the mechanism
of action by which photobiomodulation stops or
reverse male or female pattern hair lossis unknown.
Multiple theories exist to explain the observed
changes which occur on acellular level in response
to low level laser therapy. One theory suggests an
increased blood flow at the dermal papillaasa
possi ble mechanism of action. Clinical examples
of photo-induced hair growth include the paradox-
ical growth of hair that occursin asmall percentage
of patients undergoing laser hair removal and
PUVA to treat alopecia areata treatment protocols
include 15-30 minute treatment on alternating days
for 2-4 weeks, tapering to one to two treatments
per week for 6-12 months, followed by bi-weekly
and once per month maintenance treatment.

Hawkins and Abrahamse, [20] reported that
phototherapy plays an important role in stimulating
living cells. This phenomenon is potentially useful
as a therapeutic mechanism, and has already been
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used for several therapeutic purposes such as wound
healing and inflamed acne.

Pejcic et al., [21] reported that alow Level
Polarized Polychromatic noncoherent Light (LPPL)
was proven to have anti-inflammatory effect on
chronic tendonitis and gingivitisin several reports.
Others demonstrated that the exposure of a small
area of Ehe human body to LPPL (480-3, 400nm,
12 Jem ) decreased in the elevated pro—inflamma-
tory cytokine levels and increased in the anti-
inflammatory factor concentration. The decrease
of proinflammatory cytokine such as TNF-a, IFN-
y, and IL-2 and anti-inflammatory effect after LPPL
exposure may pose a suitable explanation of the
clinical result of LPPL in the inflammatory skin
disease.

Fenyo et a., [22] reported that polarized light
applied in vitro (in contrast with similarly used
diffuse light) enhanced immunoglobulin M (IgM)
synthesis in ahuman B cell line due to an increased
local 1L-6 production and autocrine effect by B
cells. At the same time, its effect inhibited signif-
icantly 1L-6 production in monocytes regul ating
numerous pro-inflammatory mediators. This effect
suggests that reducing inflammation (i.e., impaired
IL-6 production by monocytes) and enhancing the
active immune response (i.e., stimulation of B and
T lymphocytes). In the monocyte cell culture the
effect of LPL in the constitutive secretion of IL-
6 and the secretion. The effect of medium alone,
leg/ml LPL (low polarized light) or 5ecg/ml LPL.
On the production of IL-6 by human peripheral
monocytes after 48h, previously exposed to LPL
and DL (diffuse light) for 0-300s. Means of six
experiments * Standard Error of Mean (SEM)
values are demonstrated. Without L PS, exposure
of amonocyte monolayer to LPL or DL for a
duration of between 5 and 300 s induced no signif-
icant change in the constitutive IL-6 production.
However, we observed a very pronounced decrease
in the secretion of 1L-6 in experiments after stim-
ulation with a sub-optimal dose of LPL (1 «g/ml)
followed the exposureto LPL for aduration of 5
or 30s (reductions of 67 and 85%, respectively).

Pinar et a., [23] reported that A Low-Level
Laser Light Therapy (LLLT) isafast-growing
technology used to treat a multitude of conditions
that require stimulation of healing, relief of pain
and inflammation, and restoration of function.
Although the skin is the organ that is naturally
exposed to light more than any other organ, it still
responds well to red and near-infrared wavelengths.
The photons are absorbed by mitochondrial
chromophoresin skin cells. Consequently electron
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transport, Adenosine Triphosphate (ATP) nitric
oxide release, blood flow, reactive oxygen species
increase and diverse signaling pathways get acti-

vated. Stem cells can be activated allowing in-
creased tissue repair and healing. In dermatol ogy,

LLLT has beneficial effects on wrinkles, acne scars,

hypertrophic scars, and healing of burns. LLLT

can reduce UV damage both as a treatment and as
aprophylaxis. In pigmentary disorders such as
vitiligo, LLLT can increase pigmentation by stim-
ulating melanocyte proliferation and reduce dep-

igmentation by inhibiting autoimmunity and In-
flammatory diseases. The non-invasive nature and

almost compl ete absence of side-effects encourages
further testing in dermatology.

Conclusion:

It was concluded that the polarized light isan
effective treatment in hair regrowth in alopecia
areata.
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