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profesjonalistéw, idealna w pracy z pacjentami MICROGATE
Systemy MICROCATE umozliwiaja kompleksowe testy zdolnhosci
Mmotorycznych i analizy chodu, wspomagajgac diaghoze, ocene
postepow oraz proces rehabilitacji. Modelowanie programow
rehabilitacyjnych i kontrola procesu rehabilitacji sa utatwione dzieki

obiektywnej ocenie sposcbu ruchu, wykrywaniu problematycznych
obszardw, ocenie bicmechanicznych brakdw oraz ocenie asymetrii.
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wszystkich partii miesni.
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Narodowej Kadry
Skoczkow Narciarskich

dostarczajgc sprzet do fizjoterapii.

Partner PZN

Dzien 9 lipca 2020 roku byt dla METRUM
CRYOFLEX wyjatkowy, poniewaz wtasnie
w tym dniu firma zostata partnerem
Polskiego Zwigzku Narciarskiego. Dla
polskiej marki, od ponad 29 Ilat
produkujacej nowoczesny sprzet do
rehabilitacji i fizjoterapii, byta to duza
nobilitacja, ale tez dodatkowa motywacja
do dalszego rozwoju.

Cata zatoga METRUM CRYOFLEX od
zawsze trzymata kciuki za Narodowa
Kadre Skoczkdw Marciarskich, a od lipca
2020 roku moze wspierac ich réwniez
sprzetowo.

METRUM CRyOFLEX -
PRODUCENT APARATURY MEDYCZE, F'ZN

Skoczkowie polskiej kadry sg pod
doskonata opieka profesjonalnego
sztabu, ktory codziennie dba o ich dobrg
kondycje i zdrowie. METRUM CRYOFLEX
poprzez podpisang umowe stato sie
czescig tego medalowego zespotu,
a dostarczony przez nich sprzet pomaga
w regeneracji skoczkow po obcigzajgcych
treningach i zawodach, umozliwiajgc
szybki powrot do formy.

Fizjoterapia jest nieodzownym sktadniki-
em sukcesu we wspotczesnym sporcie,
poniewaz przed sportowcami stawia sie
coraz wyzsze wymagania. Muszg oni
walczyé nie tylko z rywalami, ale takze
z wydajnoscig wtasnego organizmu.
Z pomoca przychodza nowoczesne
urzadzenia do fizjoterapii i rehabilitacji,
ktore dajg wytchnienie zmeczonym
migsniom, przyspieszajgc ich regeneracje
i likwidujac bole.
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Effect of polarized light therapy on oral
gingivitis in type | diabetic adolescents

Wptyw terapii Swiattem spolaryzowanym na zapalenie dzigset u nastolatkow z cukrzyca typu |

Wagdy William Amin Younan'®B.CDPEF) Mina Nashat Halim Farag2AB.C.D.EF),
Nadia Mohamed Abdelhakiem3#B.CDEF) Emad Makram Ghattas4(A.B.C.D.EF),
Engy M. ELNahas5(A.B.C.DEF)

Department of physical Therapy for Disturbance of Growth and Development in Pediatric and it is Surgery, Faculty of Physical Therapy, Deraya University,
El minia,Egypt

2Department of Physical Therapy for Cardiopulmonary Disorders, Faculty of Physical Therapy,Nahda University, Beni Suef, Egypt

3Department of Physical Therapy for Neuromuscular Disorders and it is Surgery, Faculty of Physical Therapy, Deraya University, El minia, Egypt

4Department of Physical Therapy for Integumentary, Faculty of Physical Therapy, Deraya University, El minia, Egypt

5Department for Women'’s Health Faculty of Physical Therapy, Cairo University, Egypt

Abstract

Background. studying effects of polarized light therapy on gingivitis in type I diabetic adolescents is a strategy for determining its
efficacy in healing effect on gingival ulceration. Objective: to evaluate the efficacy of polarized light therapy on gingivitis in type

[ diabetic adolescents.

Methods. Thirty type I diabetic adolescents receiving insulin therapy (Males and Females) who had gingivitis, ulceration pain and
their ages ranged from 12 to 17 years were divided into two groups. Group (A) composed of 15 patients received the Bioptron
light therapy (BLT) in addition to the routine medical care of gingivitis and insulin therapy. Group (B) received only the routine
medical care of gingivitis and insulin therapy, duration of the BLT application was 10 minutes applied daily for 30 days. Results.
Results showed that application of the BLT had a valuable healing effects on gingival ulceration and decrease pain in type

[ diabetic adolescents as evidenced by the highly decreases of the WHO oral mucositis scale, the common toxicity criteria scale
and visual analogue scale. Conclusion. BLT is an effective additional tool for physical therapy program in treatment of gingivitis

in type I diabetic adolescents as it plays an important role in healing effect on gingival ulceration and decrease pain.

Key words:
Type 1 diabetic adolescents, Bioptron light therapy, gingivitis, WHO oral mucositis scale, Common toxicity criteria scale and

visual analogue scale

Streszczenie

Informacje wprowadzajace. Badanie wptywu terapii $wiattem spolaryzowanym na zapalenie dzigset u nastolatkéw z cukrzyca
typu I to strategia okreslania skutecznosci tej terapii w leczeniu owrzodzen dzigset. Cel: ocena skuteczno$ci terapii Swiattem
spolaryzowanym w zapaleniu dzigset u nastolatkéw z cukrzyca typu I. Metody. Trzydziestu nastoletnich pacjentéw chorych na
cukrzyce typu I poddawanych insulinoterapii (mezczyzni i kobiety) z zapaleniem dzigset, b6lem zwigzanym z owrzodzeniem, w
wieku od 12 do 17 lat podzielono na dwie grupy. Grupa (A) sktadajaca sie z 15 pacjentéw byta poddawana terapii $wiattem
Bioptron (BLT) oprécz rutynowej opieki medycznej stosowanej w przypadku zapalenia dzigset i insulinoterapii. Grupa (B) byta
objeta jedynie rutynowa opieka medyczng stosowang w przypadku zapalenia dzigset i insulinoterapig; czas stosowania BLT
wynosit 10 minut, codziennie przez 30 dni. Wyniki. Wyniki wykazaty, ze zastosowanie BLT miato korzystny wptyw na gojenie
owrzodzen dzigset i zmniejszato bdl u nastolatkéw z cukrzyca typu I, o czym $wiadcza znaczace spadki w skali zapalenia btony
Sluzowej jamy ustnej WHO, powszechnej skali kryteriow toksycznosci i wizualnej skali analogowej. Wniosek. BLT jest
skutecznym dodatkowym narzedziem programu fizjoterapeutycznego w leczeniu zapalenia dzigset u nastolatkéw z cukrzyca

typu I, poniewaz odgrywa wazna role w leczeniu owrzodzen dzigset i zmniejszaniu bdlu.
Stowa kluczowe

Mtodziez z cukrzyca typu 1, terapia $wiattem Bioptron, zapalenie dziaset, skala zapalenia btony sluzowej jamy ustnej WHO, skala

kryteriéw toksyczno$ci i wizualna skala analogowa
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Introduction
Diabetes mellitus [DM] is a chronic metabolic disease charac-
terized by hyperglycemia due to either a deficiency of insulin
secretion or resistance to the action of insulin or both. Chronic
hyperglycemia leads to different complications in various re-
gions of the body including the oral cavity, so blood glucose
control is very critical [1]. Type 1 diabetes mellitus [DM] is
a systemic disease which causes a number of complications
which reduce the quality of life of the affected individuals.
Gingivitis and periodontitis are local inflammatory diseases of
the supporting tooth structures [periodontium] which can have
an influence on other organs and organic systems [2].
Type 1 diabetes mellitus is a significant etiopathogenic factor
responsible for the development of diabetic periodontitis. [3].
Many studies indicate a higher incidence and severity of gin-
givitis and periodontitis in children and adolescents with type
1 DM compared to healthy children [4].
Gingival inflammation was significantly more common in
children and adolescents with type 1 DM compared to the
systemically healthy subjects of the same age group [5]. Chil-
dren with type 1 DM were in high risk of developing gingivi-
tis, while the incidence of gingivitis in children and
adolescents was almost double compared to adults [6]. Pre-
sence of elevated levels of proinflammatory mediators in the
gingival crevicular fluid of periodontal pockets of poorly con-
trolled diabetics, compared to non diabetics or well-controlled
diabetics, resulting in significant periodontal destruction with
an equivalent bacterial challenge has been shown [7].
Gingivitis is an inflammation which affects only the gingiva,
whereas periodontitis is an inflammation of the deeper perio-
dontal tissues [8].
Diabetes mellitus frequently predisposes to oral complica-
tions .DM has been associated with higher prevalence and se-
verity of periodontal disease, fungal infections, alterations in
salivary flow rates, and composition or dental caries [9, 10].
Disorders of the oral mucosa com—monly occurring in diabe-
tic patients include atrophy of the mucosa, can—didiasis
[thrush], and lichen planus or lichenoid mucositis. These
dis—orders are related to chronic salivary hypofunction and to
the generalized immune dysfunction seen in diabetic patients
[11].
Patients with diabetes are more susceptible to the develop-
ment of various oral infections including fungal and bacterial
infections [12]. The oral manifestations and complications re-
lated to DM include dry mouth [xerostomia], tooth decay [in-
cluding root caries], gingivitis, periodontal disease, burning
mouth [especially glossodynia], and defective wound healing.
The intensity of diabetic complications is usually proportional
to the degree and duration of hyperglycemia [13].

Bioptron light therapy [BLT] system is a medical device,
with expanding clinically proved efficacy both in the treat-
ment of wounds and pain conditions as well as in the treat-
ment of selective skin disorders. [14]. Polarized light from
low power lasers and non-laser devices has been used as
a non-invasive therapy in the treatment of various musculo-
skeletal disorders, acceleration of wound healing and treat-
ment of skin ulcers. The available non-laser optical devices
are the Bioptron products which emit a wide beam of polari-
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zed, non-coherent, polychromatic, low energy light that conta-
in wavelengths from the visible spectrum [480-700nm] and in-
frared radiation [700-3400nm]; this range provides optimal
penetration and stimulation of the tissues without the risk of
DNA damage. Ultimately it was revealed that Orange filtered
polarized light has a special and beneficial effect on decreasing
post burn pediatric scar [15,16]. Bioptron light therapy system
provides new insight into the management of leg ulcers, diabe-
tic foot ulcers, burns, pressure ulcers and wounds following
operation and injury. Bioptron light therapy could offer signifi-
cant support in conjunction with standard wound-care [17].
There is limited research studying the effect of polarized light
therapy on gingivitis in type I diabetic adolescents receiving
insulin therapy and there is no research studying its interme-
diate effect. Therefore, the current study aimed to determine
the effectiveness of polarized light therapy on gingival ulcera-
tion in type 1 diabetic adolescents receiving insulin therapy is
a strategy for determining its efficacy in healing effect on gin-
gival ulceration and consequently accelerate gingival wound
healing.

Materials and Methods

Study design

The design of the study was pre-test post-test randomized con-
trolled trail design. The procedures followed agreed with the
Institutional Ethical Committee Clearance, and written infor-
med consent was taken from their legal guardians of the chil-
dren.

Participants

This study was conducted in faculty of physical therapy center
from November 2020 to January 2021 with simple random
sample. Thirty type I diabetic adolescents receiving insulin
therapy with ages ranged from 12 to 17 years old of both sexes
(16 Boys, 14 Girls) were randomly selected from outpatient
clinic in national institute of diabetes and endocrinology and
Abu el Rish hospital for children assigned randomly into two
equal groups (15 children each).

To be included in the study, participants were suffering from
gingival ulceration, swollen and tender gums and gums that
bleed easily when you brush. Participants were excluded from
this study if they had any life threatening disease (e.g. cardiac
disease or tumors), circulatory problems, psychological pro-
blems, mental retardation, convulsions, involuntary move-
ments and anemia.

Randomization

A written form of informed consent was taken before partici-
pation of the singers in this study, in a way that ensures their
confidentiality. Informed consent was obtained from each par-
ticipant after explaining the study's nature, purpose and bene-
fits, informing them of their right to refuse or withdraw at any
time, and about the confidentiality of any obtained informa-
tion. Anonymity was assured through coding of all data. Parti-
cipants were randomly divided into 2 groups (control and
study) using computer generated random numbers. Distribu-
tion was hidden in sequentially numbered opaque envelopes
(Figure 1).
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[ Enrollment J

Eligibility assessment

(n=236)
Excluded (n=6)
Not meeting the inclusion criteria
N (n=4)
Refused to participate
(n=2)
Randomization

(n=30) ‘

{ Allocation }

Group (A) (n =15)

Received traditional medical
treatment in addition to BLT
for 30 days

Group (B) (n =15)

Received only traditional
medical treatment for 30 days

_—

Available for follow-up

(n=15)

Available for follow-up

(n=15)

L | { Analysis

)

Analyzed
(n=15)

Figure 1. Flow chart of study participants

Intervention

The study group (A) consisted of 15 participants who received the
BLT for 10 minutes applied daily for 30 days in addition to the me-
dical care of gingival ulceration (Miconazole oral gel) and insulin
therapy for diabetes. The control group (b) who received only the
medical care of gingival ulceration and insulin therapy for diabetes.

Procedures
a. Assessment procedures:
The assessors were blinded folded to group allocation.

1. weight and height assessment: The weight and height of

both groups were measured by the Hanson professional scale
before the intervention [18].

96

Analyzed
(n=15)

1I. Visual analogue scale: Visual analogue scale is considered
the ‘gold standard’ technique and is used particularly in pain re-
lated research. It is consisted of a 10-cm line marked ‘no pain at
one end and ‘pain as bad as it could be’ at the other [19].
Horizontal line, 100 mm in length anchored by word descrip-
tors at each end. The VAS score is determined by measuring in
millimeters from the left-hand end of the line to the point that
the patient marks [20]. Each patient was asked to mark on the
line at the point that they feel represents their perception of the
current state. Assessment was done before and after one month
of treatment.

1I1. WHO oral mucositis scale (OMS) (Table 1): where grade 0
means none, grade 1 (mild grade) means soreness +/- erythema

www.fizjoterapiapolska.pl



with no ulceration, grade 2 (moderate grade) means erythema
and ulcers but patient can swallow solid diet, grade 3 (severe
grade) means ulcers and extensive erythema but patient can-
not swallow solid diet only liquid diet is possible and grade 4
(life-threatening grade) means mucositis to the extent that ali-
mentation is not possible [21].

V. Common toxicity criteria scale (CTCS) (Table 2): where
grade 0 means none, grade 1 (mild grade) means painless
ulcers, erythema or mild soreness in the absence of lesions,

fizjoterapia poiska  n—— S

grade 2 (moderate grade) means painful erythema or ulcers but
eating or swallowing possible, grade 3 (severe grade) means
painful erythema, oedema or ulcers requiring intravenous hy-
dration, grade 4 (life-threatening grade) means severe ulcera-
tions or requiring parenteral or enteral nutritional support or
prophylactic intubation and grade 5 (death) means death rela-
ted to the toxicity [22].

These tools of measurement were used before treatment (First
record) and after the second month of treatment (Second final
record) to measure improvement in the oral gingivitis [23].

Table 1. WHO oral mucositis scale (OMS) (Adapted from Wingard et al., 2009)

None.

Mild grade means soreness+/- erythema with no ulceration.

Description

Severe grade means ulcers and extensive erythema but patient cannot swallow solid diet only liquid diet is possible.

0
1
2 Moderate grade means erythema and ulcers but patient can swallow solid diet.
3
4

Life-threatening grade means mucositis to the extent that alimentation is not possible.

Table 2. Common toxicity criteria scale (CTCS) (Adapted from Zerbe et al., 2012)

None.

w A W NN = O

Means death related to the toxicity.

b. Treatment procedures

L Group A (study group): This group was composed of 15
participant [10 B and 5G] who received the BLT for 10 minu-
tes applied daily for 30 days in addition to the medical care of
gingival ulceration [Miconazole gel ] and insulin therapy for
diabetes [24].

1I-Group B (Control group): This group was composed of 15
participant [6 B and 9G] who received only the medical care
of gingival ulceration [Miconazole oral gel | and insulin the-
rapy for diabetes

Treatment procedures

In this study the treatment protocol was presented under the
following:

+ Patients were given information about the measurement and
treatment procedures as well as about the BLT device befo-
re the beginning of the treatment.

Patients were asked to follow the endocrinologist and phy-
sical therapist instructions.

Measurement procedures were applied for each patient as
they were mentioned in the measurement section.

Before therapy all patients were given their written infor-
med consent form for the BLT device.

www.fizjoterapiapolska.pl

Description

Mild grade means painless ulcers, erythema or mild soreness in the absence of lesions.
Moderate grade means painful erythema or ulcers but eating or swallowing possible.
Severe grade means painful erythema, oedema or ulcers requiring intravenous hydration.

Life-threatening grade means severe ulcerations or requiring parenteral or enteral nutritional support or prophylactic intubation.

* Place the patient in suitable comfortable position.

+ Before the beginning of the treatment check the device to be
sure that it is switched off.

+ Patients were given information about the measurement and
treatment procedures as well as about the BLT device before
the beginning of the treatment.

+ The treated area was cleaned at first by saline rinse and beta-
dine.

BLT device preparation: the plug of the BLT unit was inserted

into the main current supply; the on/off switch was switched

on. Then set the treatment parameters of BLT.

BLT application: point the light beam at the area to be treated, hol-

ding the device at right angle (90°) perpendicular to the surface of

the treated area and maintaining a distance of 10 cm from the surfa-

ce of it [gingival ulceration] and applying the BLT for about 10 mi-

nutes. Frequency of application: applied daily for one month [24].

After the end of the treatment switch the device off, and then

check the treated area.

The selected treatment points were the following: considered

as 1 cm?/application point: one point in the right jugal mucosa,

one point in the left jugal mucosa, one point in the internal mu-
cosa of inferior lip, one point on sublingual caruncles and one
point on the tongue (5 points multiplied in 2 minutes for each

point = 10 minutes) [25].
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Statistical analysis

The statistical package for social science Windows (IBM
SPSS, Chicago, IL, USA) was utilized for data analysis and
the level of significance was set at the 0.05 level. The mean
and the standard deviation were used as a primary source of
connecting facts about each parameter to measure central ten-
dency. Age was compared between both groups using Unpa-
ired t-test. Before data analysis, Shapiro—Wilk test was used
for checking the normality of data and Levene’s test for ho-
mogeneity of variances was performed to check the homoge-
neity among four groups. Within and between group
comparison were carried out using mixed design MANOVA.
Post-hoc tests using the Bonferroni correction were performed
for subsequent multiple comparison.

Table 3. mean and standard deviation of age in both groups

P-value Group B

0.32N8 15.1£24

Data expressed by mean + SD, NS: Non-significant

Mixed MANOVA showed that there was a significant interac-
tion of treatment and time (p = 0.001). There was a significant
main effect of time (p = 0.001). There was a significant main
effect of treatment (p = 0.001). Within groups, Multipairwise
comparisons test revealed that there was a statistical signifi-
cant reduction (p < 0.05) in OMS, CTCS, and VAS at the end of
the study compared to the beginning of the study regarding Gro-
up A. It also revealed insignificant reduction (p > 0.05) in OMS,

Results

This study is concerned in determining the effectiveness of BLT in
improving healing effect on gingival ulceration and decrease ulce-
ration pain. Clinical, functional and laboratory assessment data
were collected from the study group (A) who received the BLT in
addition to the medical care of gingival ulceration and insulin the-
rapy for diabetes, and the control group (B) who received medical
care of gingival ulceration and insulin therapy for diabetes only.
This study compromised thirty participants which were ran-
domly divided into group A (study group) and group B (control
group), both were equal in number. The analysis of baseline
values between two groups as shown in table 3. revealed that
there were no statistically significant differences between both
groups in the mean age distribution (p > 0.05).

Group A Characteristics

149+2.6 Age [year]

and CTCS while there was significant reduction (p < 0.05) in
VAS at the end of the study compared to the beginning of the
study regarding group B. However, between groups, Multipair-
wise comparisons test showed that there was no statistical diffe-
rence between the two groups in their all variables (p > 0.05)
pre treatment, while there was a statistical significant reduction
(p < 0.05) in all variables at post treatment in favors of group
A in comparison to group B (p < 0.05) (table 4).

Table 4. Comparison between pre and post-treatment mean scores of OMS, CTCS and VAS in the both groups

Group (A) (n =15) Group (B) (n =15) P value*
Pre treatment 2.87+0.35 2.8+041 0.64Ns
Post treatment 1.07+0.46 2.73+£0.46 0.0018
OMS
% of change 62.71% 2.5%
P value** 0.0018 033
Pre treatment 3.53+0.52 3.67+0.49 0.47NS
Post treatment 1.33+£0.62 3.60+£0.51 0.0018
CTCS
% of change 62.3% 1.9%
P value** 0.0018 0.34N8
Pre treatment 6+0.73 6+0.92 0.98NS
Post treatment 4.55+1.05 5.5+1.15 0.384NS
VAS
% of change 19.16% 8.33%
P value** 0.0018 0.028

* Inter-group comparison, ** intra-group comparison of the results pre and post treatment. NS P > 0.05 = non-significant, S P < 0.05
= significant, P = Probability, OMS: Oral Mucositis Scale, CTCS: Common Toxicity Criteria Scale, VAS: Visual analogue scale.
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Discussion

The current study was conducted to explore the effect of pola-
rized light therapy on gingivitis in type I diabetic participants
after one month of treatment. The results obtained from this
study clearly demonstrated the positive effects of using BLT
in addition to the medical care of gingival ulceration (Mico-
nazole oral gel) and insulin therapy for diabetes more than the
medical care of gingival ulceration and insulin therapy for
diabetes alone.

This observation come in agreement with Skamagas et al., [26]
who stated that higher prevalence of oral mucosal disorders
was found in patients with DM compared to non-DM patients.
This prevalence ranged from 45-88% in T2DM patients to 38.3—
45% in non-DM groups and from 44.7% in T1DM patients to
25% in non-DM population. This increased prevalence of oral
disorders in DM groups may be due to an inadequate metabolic
control of DM or a slow healing process [26]. Mohsin et al.,
concluded that Changes of the tongue are more frequent in DM
patients than in controls, such as fissured tongue, migratory
glossitis, or coated tongue. There is a strong association betwe-
en migratory glossitis and fissured tongue [27].

Jose et al., demonstrated that the prevalence of oral mucosal
disorders in DM patients is statistically higher than that in
non-DM individuals. Fungal infections related to dentures
(denture stomatitis] and tongue alterations such as coated ton-
gue and fissured tongue or migratory glossitis were the most
frequent disorders in the oral cavity [28]. In addition, it comes
in agreement with Simic et al., [17] who reported that biop-
tron light therapy system provides new insight into the mana-
gement of leg ulcers, diabetic foot ulcers, burns, pressure
ulcers and wounds following operation and injury.

Clinical studies by Medenica and Lens, [29] had demonstra-
ted the effectiveness of polarized light therapy in healing of
the 1st, 2nd, and 3rd grade pressure ulcers (decubitus]. When
polarized light treatment was added to the conventional ulcer
therapy, rapid changes in appearance and size with complete
healing in half of the cases and accelerated partial healing in
the remaining cases appeared within 1-2 weeks. Bioptron li-
ght therapy has been used to treat the diabetic foot ulcers and
clinical results have confirmed its positive influence on the af-
fected and treated area. The ulcers gradually cleared, granula-
ted and epithelialized during treatment. Healing time was
substantially shortened and ulcer pain was lower compared to
treatment without Bioptron irradiation. Also Bioptron light
therapy is a very simple effective additional therapy in the tre-
atment of surgical wounds (29].

The use of polarized light in the treatment of wounds has provi-
ded conflicting data, with some studies reporting accelerated
wound closure and increased tensile strength of scars while
others have found no such improvement. A study by Hoeksema
et al., [30] investigate the efficacy of polarized light therapy in
the conservative treatment of deep dermal burns, they conclu-
ded that the conservative treatment of deep dermal burns with
polarized light therapy resulted in significant acceleration of
wound healing, low incidence of hypertrophic scarring and
optimal functional and aesthetic results. So they claimed that
the polarized light therapy reduces the need for surgery in the
treatment of deep dermal burns [30]. Kubasova et al., [16] re-
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vealed that bioptron light therapy is ideally suited as a comple-
mentary treatment in rehabilitation. It is often required with
standard physiotherapeutic procedures and it can be successfully
used as an integral part of complex physiotherapeutic procedures
for sports injuries, burns, ankle and knee injuries, shoulder and
elbow problems, bruises and stretching of tendons.

Monstrey et al., [25] concluded that light is a form of energy
and has wave-like properties; the difference between the vario-
us colours of light is determined by their wavelength. Light has
been used as a healing tool since ancient times. Scientists now
have a better understanding of which components of natural li-
ght are useful in the stimulation of healing. This has led to the
development of optical devices to produce various types of
medically useful light such as the Bioptron light therapy (BLT]
system. BLT devices emit light containing a range of wave-
lengths that correspond to visible light plus infrared radiation,
both of which have been reported to stimulate the biological
reactions and importantly no harmful ultraviolet radiation is
present in the BLT [25]. Monstrey et al., [31] concluded that
When the BLT device is held over the skin surface, energy
from the emitted light penetrates the underlying tissues. This
produces a biological response, called photo-biostimulation,
causing various reactions within these tissues that may result in
the reduction of pain and promotion of healing [31].

Sakurai et al., [32] showed that BLT is not the same as laser
therapy, BLT contains light from a wide range of wavelengths,
and it emits light that is of low-energy so there is only a mini-
mal heating effect, making the treatment safer. BLT devices
emit light with a wide beam to allow exposure of larger treat-
ment area. BLT is cost-effective and to date, there are no
known adverse effects associated with it. Light has been used
as a therapy for many medical conditions, including wound he-
aling and treatment of autoimmune diseases; BLT is best used
in the prevention of health problems [32].

Elias et al., [33] mentioned that the pain associated with ulcerati-
ve mucositis can inhibit patients from eating, drinking, or taking
oral medications. The presence of mucositis has been associated
with decreasing absolute neutrophil count (ANC) levels. A likely
explanation for this observation is that neutrophils and mucosal
basal cells are actively reproducing cells that tend to be damaged
by chemotherapeutic agents and recover in parallel. These le-
sions tend to resolve when the ANC return to normal, indicating
normal mitotic activity of basal cells. Healing of mucosal tissue
is not dependent on the return of ANC levels [33]. Kubasova et
al., [34] conducted that Clinical studies have shown that the ro-
utine use of Bioptron light therapy may significantly reduce the
time necessary for complete epithelialization of the damaged
skin, reducing the risk for the formation of the functionally and
esthetically unacceptable scars.

Eventually, after the discussion of the results and according to
reports of the previous investigators in fields related to this stu-
dy, it can be claimed that the application of the polarized light
therapy (BLT) on gengivitis in type I diabetic participants rece-
iving insulin therapy had a valuable healing effects as manife-
sted by the highly decreases in OMS, CTCS and visual
analogue scale. The study was limited for high cost of Biop-
tron light therapy (BLT) device and limited number of cases
for the study.
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Conclusion

Polarized Light Therapy is a favorable effective additional to-
ol to the medical care of gingival ulceration and insulin thera-
py for type I diabetic adolescent as it plays an important role

and diagnosis of DM patients and oral mucosal disorders. New
studies should also specify the relationship between the pre-
sence of oral disorders and risk factors such as smoking, den-
tures, and drugs taken by DM patients.

in healing effect on gingival ulceration, decrease pain and ac-
celerate wound healing

Adres do korespondenciji / Corresponding author

Recommendations

We recommend that new studies analyzing the prevalence of
oral mucosal disorders in DM population should use more
precise and current definitions concerning the determination
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