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Abstract

Introduction: Rhinosinusitis is a frequent disease in children but may be underdiagnosed, that
is to say, several causes of the disease are missed in children. Therefore, it seems essential to
provide other modalities to treat chronic health conditions like such cases. This controlled clinical
study was conducted to compare the effect of two non-pharmacological, painless, safe modalities;
low-level laser therapy (LLLT), with pulsed electromagnetic field (PEMF) on mucosal membrane
thickening in children with chronic rhinosinusitis.

Methods: Thirty children with chronic sinusitis participated in this study, their ages ranged from
6 to 13 years old, recruited from the outpatients ENT clinic, Kasr Al Aini teaching hospital. They
were classified into 2 groups of equal number; study group A (PEMF group) and study group B
(LLLT group). These children were evaluated before the starting and after the end of the study
through CT scan full examination (coronal and axial) for all children.

Results: This study showed that there were statistically significant improvements in mucosal
membrane thickness in both groups (P<0.05), while there was no statistically significant difference
between groups (P>0.05).

Conclusion: From the obtained outcomes it can be concluded that both the laser and
electromagnetic field can be used effectively in the management of symptoms in children with

Introduction

Chronic sinusitis is an inflammatory process in which the
paranasal sinuses are involved and persists for more than
twelve weeks. Pediatric acute and chronic rhinosinusitis
are common pediatric condition averaging six to eight
occurrences per year, that 0.5%-5% of these progressing to
acute sinusitis. Chronic sinusitis is rarely life-threatening,
although serious complication as orbital cellulitis, orbital
abscesses, epidural empyemas, subdural empyemas,
intracerebral abscesses, meningitis, and cavernous sinus
thrombosis can occur due to the proximity to the orbit
and cranial cavity.!

However rhinosinusitis is not life-threatening, it
significantly affects the child’s school performance and
sleep pattern, in general, the disease has a dramatic impact
on the health care system and the national economy.
Sinusitis categorized based on the extent of symptoms
and anatomic site. Acute sinusitis symptoms last for 4

chronic rhinosinusitis, while no significant difference between these modalities obtained.
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weeks. Subacute rhinosinusitis has mild to moderate
symptoms that define to be 4 to 12 weeks duration.
Chronic Rhinosinusitis lasts12 weeks or more and often
has pathophysiology different from that of acute sinusitis.?
The efficiency of the osteomeatal complex is mainly
critical for sinus health. Ostial obstruction is usually the
initial point for sinusitis. It creates a negative pressure in
the sinuses causing fluid leakage inside the sinuses that
can be easily infected. This causes lining cilia damage and
increases the mucus production, thus compromises the
mucociliary clearance.

A self-perpetuating cycle establishes which needs
to be interrupted for the best possible results.’ The
“osteomeatal complex” obstruction can be caused by
many factors as anatomic abnormalities, mucosal edema,
non-allergic rhinitis, unattended nasal foreign bodies,
gastroesophageal reflux, smoking either active or passive
and environmental pollution and irritants.*

Please cite this article as follows: Afify Abdulrashid NA, Ayoub HE, AbdelKader AM. Laser therapy versus electromagnetic field on
mucosal membrane thickening in children with chronic rhinosinusitis. / Lasers Med Sci. 2019;10(3):230-234. doi:10.15171/jlms.2019.37.


http://crossmark.crossref.org/dialog/?doi=10.15171/jlms.2019.37&domain=pdf&date_stamp=2019-07-06
https://doi.org/10.15171/jlms.2019.37
http://journals.sbmu.ac.ir/jlms

Laser Versus Electromagnetic Field on Children with Rhinosinusitits

One or more sinuses may get infected. Isolated
sphenoidal sinusitis is less common and detects in only
2.7% of sinuses infections.** The typical cases of sinusitis
are medically treated, which can decrease the mucosal
inflammation and edema, relieving the pain, struggle the
infection, open the ostia of the sinuses and recover normal
mucociliary functions. Nevertheless, surgical interference
operates when; sinusitis is not medically controlled, fast
progressive sinusitis happens, sinusitis causes an abscess
either in the sinus or nearby areas as the orbit or brain
and sinusitis that compromises the survival of the patient
occurs.*® Low-level laser therapy (LLLT) is a light therapy
that being used by physiotherapists to treat a wide range
of acute and chronic musculoskeletal disorders, by
dentists to treat inflamed oral tissues and to cure different
ulcerations, by dermatologists to cure edema, buns and
dermatitis, by rheumatologists to alleviate pain and treat
chronic inflammation and autoimmune disease, and by
other specialists, as well as general practitioner. Also, LLLT
has an effect on the immune system, microcirculation,
anti-inflammatory, analgesic, and bactericidal effect, so it
can be used in rhinosinusitis cases.’

The point of using LLLT is to provide direct
biostimulation to the body’s cells through the energy
of the laser. Photoreceptors present in the cells (e.g.,
cytochromophores and antenna pigments) can take
up low-level laser light, carrying it to mitochondria,
producing the cells’ energy or ATPs.*

Pulsed electromagnetic field (PEMF) has an effect on
cell behavior by changing the electrical activity around
and within the cell. In addition, it could augment
oxygen pressure, activate and regenerate cells induced by
enhancing blood supply. Moreover, more calcium transfer
increases absorption of calcium in bones and improves
the cartilaginous integrity in the joints, so alleviating
pain considerably. Furthermore, acute and even chronic
pain caused by osteoporosis may entirely fade away.
Also, the PEMF improve circulation and blood flow
which is beneficial in reducing sinus inflammation." The
hypothesis of the study was null; there would have been
no difference between LLLT and PEMF on rhinosinusitis
in children.

Methods

Study Design

The investigation designed as a pre and posttest
randomized controlled clinical study. All of the enrolled
children were complaining from chronic sinusitis. Before
taking the informed consent the entire process used in the
study and its investigational character explained to the
children parents or caregivers.

Subjects

The inclusion criteria regarding the thirty children
participated in this study; They were suffering from
chronic rhinosinusitis as referred by the physician for

more than 2 years, they received medical treatment
including antihistamines and antibiotics during seasonal
attacks in the previous 2 years, both genders were involved,
their ages were from 6 to 13 years, and they were free
from any immune-deficiency disorders or diseases that
might interfere with the healing process and influence the
results. They were selected from the Ear, Nose, and Throat
(ENT) Department of Kasr El-Aini teaching Hospital in
Egypt. They were assigned into 2 groups of equal number;
study group A (PEMF group) and study group B (LLLT
group).

Treatment Procedure

The children participated in the study did not receive
any medical treatment during the study including
antihistaminic or antibiotics. An automatic PMT Quattro
PRO used, and it consists of PMT Quattro PRO generator
and one couch with 80 cm solenoid.

An electromechanical movement controlled by a
microprocessor featured to position automatically the
solenoid.

Each child in group A was placed comfortably in
the solenoid of PEMF device, the device was switched
on, selecting the appropriate program (20 gausses for
10 minutes, 7 Hz), and this protocol of treatment was
conducted 3 sessions/week, for 1 month.

The Ga-As (infrared red) laser device consisted of a
laser unit which is a small handheld machine class I, laser
product under the existing requirement of limited states of
food and drug association regulation. It manufactured by
Laserex Technologies Pty Ltd., Australia. Each child was
instructed to wear the protective eyeglasses while applying
the laser to prevent permanent eye damage caused by
direct exposure to the beam. Each child in group B placed
in a comfortable position, wear the protective eyeglasses,
then the device was switched on, the appropriate program
was selected (1.5 J for all sinuses for 8 minutes this dose
was divided on the eight sinuses, 9.12 Hz, 905 nm), and
this protocol of treatment was conducted 3 sessions/week,
for 1 month.

Assessment

The children were sent to the radiological center for CT
scanning examination before the beginning and after the
end of the treatment, based on the protocol for detecting
mucosal membrane thickness in millimeters (mm).

Statistical Analysis

Wilcoxon matched pairs test was used to compare the
mucosal membrane thickness (mm) within groups (before
and after treatment), while the Mann-Whitney test was
used to compare the mucosal membrane thickness (mm)
between groups.

Results
This study was conducted to evaluate the efficiency of
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PEMEF against LLLT on mucosal membrane thickness in
children with chronic rhinosinusitis.

There were 2 independent variables, the first one was
(the tested groups) between subjects’ factor which had
2 groups; group A received PEMF and group B received
LLLT. The second one was (the training period) within
subjects’ factor which had 2 levels pre and post. In
addition, there was one dependent variable (mucosal
membrane thickness).

Thirty children suffering from CRS from both genders
enrolled in the study, classified into 2 groups; group A
(PEMEF) consisted of 15 children (8 boys and 7 girls), the
mean + SD for their ages was 6.47+3.23. While group B
(LLLT) consisted of 15 children (9 boys and 6 girls), the
mean + SD for their ages was 7.6+2.97.

Mucosal Membrane Thickening on the Right Side

i) Within-Subjects

Group A

Table 1 demonstrated pre- and post-treatment measures
of the mucosal membrane (mm) thickening on the right
side for the group A. The Wilcoxon matched pairs test
revealed a significant reduction of mucosal membrane
thickness between pre- and post-treatment values. The
median value for pretreatment was 0.5 and post-treatment
was 0, while P value was 0.02.

Group B

Table 2 demonstrated the mucosal membrane thickening
on right side pre- and post-treatment for the group B.
The Wilcoxon matched pairs test revealed a significant
reduction of mucosal membrane thickness between
pre- and post-treatment values, as the median value of
pretreatment was 4 and for post-treatment was 2.7 while
P value was 0.01.

Table 1. Pre- and Post-treatment Median, Range, and P Values of
Mucosal Membrane Thickening on the Right Side for Group A

Mucosal Membrane Thickening on Right Side

Group A
Pre-treatment Post-treatment
Median 0.5 0
Range 8 6.2
Z-value 2.2
P value 0.02*
*Significant.

Table 2. Median, Range, and P values of Mucosal Membrane Thickening
on Right Side Pre and Post-treatment for Group B

ii) Between Groups

It is demonstrated in Table 3 that, there was no significant
difference in the mucosal membrane thickening on the
right side before and after treatment between groups A
and B. The P value was 0.2, and 0.14 respectively.

Mucosal Membrane Thickening on the Left Side

i) Within-Subjects

Group A

As shown in Table 4; when comparing the mucosal
membrane thickening on the left side before and after
treatment for the group A. There was a significant
reduction of mucosal membrane thickness, as the median
value of pretreatment was 1.5 and for posttreatment was
1.5 while the P value was 0.01.

Group B

As demonstrated in Table 5, when comparing the
mucosal membrane thickening on the left side before and
after treatment for the group B, there was a significant
reduction of the membrane thickness, as the median
value of pretreatment was 3 and for posttreatment was 2.7
while the P value was 0.04.

ii) Between Groups
As shown in Table 6, there was no significant difference
in the mucosal membrane thickening on the left side

Table 3. Mucosal Membrane Thickening (mm) on the Right Side Before
and After Treatment Between Groups A and B

Mann-Whitney Mucosal Membrane Thickening on Right Side

test Pre-treatment Post-treatment
U value 83.0 79.5

P value 0.2 0.14
Significance NS NS

NS: non-significant.

Table 4. Median, Range, and P values of Mucosal Membrane Thickening
on Right Side Pre and Post-treatment for Group A

Mucosal Membrane Thickening on Left Side

Group A
P Pre-treatment Post-treatment
Median 1.5 1.5
Range 10 7
Z-value 2.37
P value 0.01*
*Significant.

Table 5. Median, Range, and P values of Mucosal Membrane Thickening
on Left Side Pre and Post-treatment for Group B

Mucosal Membrane Thickening on Right Side

Mucosal Membrane Thickening on Left Side

Group B Group B
P Pre-treatment Post-treatment P Pre-treatment Post-treatment
Median 4 2.7 Median 3 2.7
Range 9 7.3 Range 10 10
Z-value 2.36 Z-value 2.03
P value 0.01* P value 0.04*
*Significant. *Significant.
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Table 6. Mucosal Membrane Thickening (mm) on the Left Side Before
and After Treatment Between Groups A and B

Mann-Whitney Mucosal Membrane Thickening on Left Side

test Pre-treatment Post-treatment
U value 97.0 107.5

P value 0.5 0.82
Significance NS NS

NS: non-significant.

before and after treatment between groups A and B. The
P values were 0.5, and 0.82 respectively.

Discussion

According to the findings of the current study; the
patient in the PEMF group reported that there was
an improvement in the mucosal membrane thickness
especially the Lt Maxillary sinuses, this may be due
to the anti-inflammatory, antimicrobial, analgesic of
PEME, other cellular changes (No, Ca, Production), and
also effect of magnetic field on the microcirculation of
mucosal membrane of the nasal cavity.?

The improvement of membrane thickness may be due
to the effect of magnetic therapy on circulation; these
results are parallel with Strauch et al** who confirmed
that the magnetic therapy improves tissue inflammation
healing through improving blood circulation.

Increased blood flow to the wound or aching area
means the increasing supply of nutrients to the affected
region, together with the sooner elimination of waste
products. In addition, PEMF may have an effect on the
iron in the blood (in the form of a charged ion) to be
attracted by a magnetic field, that in turn produces heat
and increases blood flow. Also, it could be beneficial in
reducing mucosal membrane thickness."

The improvement of mucosal membrane thickness
may be due to that PEMF that have several impacts on
different body systems. Electromagnetic field (EMF) is
considered to lengthen the life span of the free radicals
and change enzyme activity this comes in agreement with
Toshikawa et al'® who reported that; the introduction
of nitric oxide synthesis (NOs) occurs when different
stresses are present, such as bacterial lipopolysaccharide
(LPS) exposure. The administration of the EMF enhances
LPS induced NO generation resulting in increasing the
free radical lifespan.

According to this study: the patients in the group B
(laser group) reported that there was improvement of
mucosal membrane thickness especially after the first
four sessions of treatment, this might be due to the
induced anti-inflammatory and decongesting effect of
Ga-As LLLT along with the associated immune effect of
laser through restoring the immune-competence cells
efficiencies.

Ga-As laser diodes or the infrared laser penetrate
more deeply than any other commonly used therapeutic

laser.'® This phenomenon is largely a result of the fact
that the Ga-As diode operates at a wavelength of 904
nm or 905 nm and is also due to its super pulsing mode
of energy delivery according to the rule that; the higher
the wavelength of a therapeutic laser, the deeper the
penetration."”

The improvement of mucosal membrane thickness
may be due to the anti-inflammatory effect of the laser
through increasing the phagocyte efficiency, the amount
and thickness of lymphatic vessels leads to reducing
the permeability of blood vessels and reestablishment
of microcapillary circulation; causes edema reduction
induced by regaining the normal permeability of vascular
wall.'®

It has believed that LLLT causes biochemical
inflammatory markers modulation and induces local
anti-inflammatory effects in cells and soft tissue."

Laser therapy has a direct impact on microcirculation
and decreases the potential of relapses. Low-energy
helium-neon laser modulates vessel permeability,
decreases perivascular edema and blood rheology (red
blood cell aggregation), and leads to the significant
decrease of the mucosal membrane thickness in the
children with chronic rhinosinusitis.?* Finally, according
to the results of the current study, both PEMF and
LLLT were effective in improving mucosal membrane
thickness in children with rhinosinusitis, while there was
no significant difference between PEMF and LLLT in the
treatment of chronic sinusitis.
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