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Abstract

Osteoarthritis is a rheumatic disease characterized by degeneration and decay of cartilage
in the joints. As the disease worsens, the joint space narrows causing numbness and pain,
which often impairs movement. In addition to pharmacological therapy, low-intensity laser
(LILT), high-intensity laser (HILT) and exercise are used to treat osteoarthritis (OA) of the
knee. HILT is a new modality in our country and the experience from its application is small,
especially in the treatment of OA of the knee. Aim of the paper was to compare the effect
of HILT with LILT in the treatment of OA of the knee. Material and methods: This was a
randomized comparative unilateral blind study involving 72 patients divided into two groups.
The first group was treated with HILT, the second group treated with LILT. Outcome measure
was the visual analogue scale (VAS) for pain, which was made on the first and tenth day of
treatment. Statistical significance was defined as p <0.05. Results: We found a significant
difference between the two groups in terms of VAS score after 10 therapies in favor to a
significantly lower score, that is, less pain in the HILT group (p = 0.0035). The comparison
of the VAS score between the two times in the two groups separately showed that in both,
the HILT and the LILT groups, the VAS score after 10 days of therapy was significantly lower
compared to thatat 0 time, for consequently p = 0.00001vsp = 0.00001. Conclusion: Treatment
with HILT and LILT significantly reduces pain and stiffness in patients with OA. Patients
treated with HILT had better results, i.e., had a significant reduction in pain than patients
treated with LILT. HILT was more effective than LILT.
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VsBamok

OcTeoapTpuTHCOT € PeBMATOJIONIKO 3a007yBarbe Koe ce KapaKTepusupaco JiereHepariyja 1 pac-
narame Ha ,pcKaBuiata Bo 3rioboBute. Co BomYyBame Ha 0osecTa, 3rI00HMOT MPOCTOp Ce
CTeCHYBA TIPe/IU3BUKYBajKK BKOUAHETOCT U OOJIKA, WITO UeCcTo ro HapyllyBa JBUWKewmeTo. OcBeH
(bapmakoronika Tepanuja, Bo NeKyBameTo Ha octeoaptuticot (OA) Ha KONMEHOTO ce MpuMeHyBa
HuckounTensusen nacep (HUIT), Bucokountensusen nacep (BUJIT) n Bexxou. BUJIIT e HoB Mo-
JlaJIUTET BO HallaTa 3eMja M WCKYCTBOTO OJ} HEroBaTa MpUMeHa e Majio, 0C0OeHO BO JIEKYBAbETO
Ha OA Ha KoneHoro. Ilen Ha TpyzoT e fia ce criopesm ecbektor Ha BUJIT Bo ofHoc Ha HUJIT BO
NIeKyBarbeTo Ha 00JKaTa Kaj 0CTEOPATUTHC HA KoleHOTo. MaTepujan u meTosu: PanmoMusupaHo,
KOMIIAPATUBHO, €[IHOCTPAHO CJIENO0 UCTPAKYBAE BO KOE yuecTBYBaa /2 MaljueHTH Mojie/ieHu BO e
rpymu. [TpBara rpyma Gerre nekyBaHa co BUJIT, a Bropara rpymna co HAJIT. Kako Mepka 3a ncxof
Oellle KopucTeHa BU3yenHO aHanorHa ckasa (BAC) 3a 6onka, Koja Oellle HampaBeHa Ha MPBUOT U
JIECETTHOT JIeH Off JIEKYBameTo. 3a CTATUCTHUKA 3HauajHocT Oere 3emeHo p<0,05. Pesynraru: Core-
JlaBMe curHudUKaHTHA pasuKa nomery fsete rpymu Bo ofHoc Ha BAC ckopor no 10 Teparmu, Bo
MPUIOr Ha CUrHU(HUKAHTHO MOHM30K CKOp, OfiHOCHO romaia boska Bo BUJIT rpymara (p=0,0035).
Criopejibata Ha BAC cKopoT MoMery jiete BpeMMtba BO JIBETe I'PYIN MOSJIMHEUHO MOKaKa JleKa 1
Bo BUJIT n Bo HWJIT rpynara Bucunata Ha VAS ckopor no 10-HeBHa Teparija Gele curHudm-
KaHTHO MOHK30K cTiopefieHo co oHoj Bo 0 BpeMe 3a KoHcekBeHTHO p=0,00001Hacmporn p=0,00001.
3aknyuok: TpermaHot co BUJIT u HUJIT 3HauajHo ja HamanyBa bojKaTa, BKOUaHETOCTA M 3HAUAJHO
ja mosobpyBa (yHKIMoHanocTa Kaj matpentute co OA. [Tarmenture tpetnpann co BUJIT umaar
no7100pu pesyTaTi, OJHOCHO MMAaT 3HauajHO HAMANyBare Ha O0/IKaTa, BO OJIHOC Ha TAIlMeHTHTe
Kou ce Tpetupanu co HUJIT. BUJIT 6eme noeduracen otkonky HAMT.



Introduction

Osteoarthritis (OA) is a very com-
mon cause of chronic musculo-
skeletal pain and disability in the
adult population. In fact, all people
over 60 years have some degenera-
tive changes in their joints; 70-85%
of them have signs and symptoms
such as pain and short-term morn-
ing stiffness. One of the most com-
mon forms of osteoarthritis found
in clinical practice is osteoarthritis
of the knee (OAK). Radiographic ev-
idence of OAK is present in about
30% of men and women over the
age of 65

Pain and functional limitations lead
to a reduction in quality of life and
reduced participation in social and
societal activities?. Osteoarthritis
of the knee is characterized by de-
generation and disintegration of
the cartilage of the joint which over
time leads to narrowing of the joint
space. The ligaments and surround-
ing tendons may be affected, and
bone growths may develop, or the-
so-called osteophytes. Pain, morn-
ing stiffness, and limited knee mo-
bility are characteristic symptoms
of OAK. Over time, typical defor-
mities, such as varus or valgus may
develop. Pain occurs due to chang-
es in the synovial membrane, bone
microfractures in the subchondral
bone, mechanical irritation from
osteophytes, and involvement of
extraarticular structures of the
knee such as bursitis, tendinitis,
entesopathy, and enthesitis and eye
spasm.Last but not least, pain is in-
fluenced by psychological andsocial
factors?.

Analgesics, nonsteroidal anti-rheu-
matic drugs, glucosamine sulfate,
and chondroitin sulfate are recom-
mended to reduce pain and improve

functional ability. So far, several
physical modalities such as tension,
low-intensity laser and therapeutic
ultrasound have been shown to be
effective in treating OAK pain*>®.

Several recent studies have shown
results where low-intensity laser
therapy (LILT) reduces pain in pa-
tients with OAK”821°, High-intensity
laserisarelatively new non-invasive
physical modality in the treatment
of OAK. In 2020, several reviews
of research on the effectiveness of
high-intensity laser therapy (HILT)
in the treatment of pain were pub-
lished. In the conclusion, the au-
thors commented that in the fu-
ture more research is needed with
a larger sample of patients' 2, The
results of several randomized trials
of patients showed a significant re-
duction in pain and improvement
in physical function in OAK B
LILT has a biostimulatory effect. It
occurs primarily locally in tissues
that have absorbed the laser beam.
Its main action is to accelerate the
regeneration of damaged and dis-
eased tissues, reduces swelling and
pain and has an anti-inflammatory
effect. The advantage of these lasers
is their minimal thermal effect®.

In Ray M.’s review, several studies
from 1980-2017 were analyzed ex-
amining the impact of laser thera-
py on both HILT and LILT in animal
models. The laser has been shown
to have a bistimulatory effect on
cartilage and surrounding muscle
and ligament tissue in joints as well
as a positive effect on pathoana-
tomical changes in OA. It has also
improved symptoms in this disease
along with functioning, particular-
ly emphasizing the HILT effects'®.

High-intensity lasers also have a
thermal and mechanical effect and
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induce an electromagnetic field, as
well as photoelectric, electrochem-
ical, and other changes in exposed
tissues. The advantage of HILT is
that byincreasing power the depth
of penetration is increased, and
thus the effects in deep structures,
despite the presence of regression
of the quantity and quality (coher-
ence, polarization) of light electro-
magnetic energy'®. HILT in the tis-
sue causes a photochemical effect,
such as increased oxygenation in
the mitochondria and formation of
ATP, which leads to an increased
absorption of edema by increasing
metabolism and microcirculation®.

A systematic search of PubMed,
SAGE, HINARI databases showed
that a small number of studies have
compared the impact of HILT and
LILT on pain and physical function-
ing in patients with OAK. So far, in
our country no comparative study
of the impact of HILT and LILT in
patients with osteoarthritis of the
knee has been conducted. This is a
motive to conduct research in our
country, which results would con-
tribute to a better and higher qual-
ity treatment of patients with knee
OA and enable better quality of life.
The results of the research would
help to establish protocols for treat-
ment of OA with physical therapy.

The aim of this study was to com-
pare the effect of HILT and LILT in
reducing pain in OAK.

Material and methods

This was one-sided blind random-
ized comparative study, conducted
at the University Clinic for Physi-
cal Therapy and Rehabilitation in
Skopje. The study included 72 pa-
tients who had previously been di-
agnosed with osteoarthritis of the
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knee based on the clinical picture
and X-ray.

Inclusion criteria: patients with
pain due to osteoarthritis of the
knee no longer than 3 months.

Exclusion criteria: application of
corticosteroids and hyaluronic acid
in the last 3 months, malignant
diseases, fractures, tendon injury,
meniscus, ligament, diseases of the
hip and ankle, operated knee, rheu-
matoid arthritis, diseases with con-
traindications to laser therapy, per-
sonal reasons.

Patients were assigned into two
groups.

1. The first group consisted of pa-
tients receiving a high-intensity
laser therapy

2. The second group consisted of
patients receiving a low-intensi-
ty lasertherapy.

Patients in both groups received 10
sessions of laser therapy. They were
monitored for one month, during
which period two controls were
performed. The first control was
after 10 sessions of treatment, and
the second control was at the end of
the 30 days follow-up.

A visual analog scale (VAS) was used
to assess pain. It is a one-dimen-
sional measure of pain intensity
(0-100 mm), used in different adult
populations, including those with
rheumatic diseases (20). A higher
result indicates a greater intensity
of pain. We noted the intensity of
pain as O if there was no pain (0-4
mm), 1 for mild pain (5-44 mm), 2 for
moderate pain (45-74 mm) and 3 se-
vere pain (75-100 mm).?!). The pain
assessment was made at the begin-
ning and 10 days after the treat-
ment of the patient. Assessment
of physical function, stiffness, and



knee pain was determined by the
WOMAX index (or Western Ontario
and McMaster Universities Osteo-
arthritic Index). The index contains
24 questions, 5 related to pain, 2 to
stiffness and 17 to physical func-
tion. It can be used to monitor the
course of the disease or to deter-
mine the effectiveness of various
interventions (pharmacological,
surgical, physiotherapy, etc.)?2.

High-Intensity Laser Treatment
Protocol

For high-intensity laser therapy, a
VIKARE electro-medical device of
Italian production was used with a
power of 4-8 W. The application uses
a standardized protocol presented
in the device, every day, for a total
of 10 days. The patient receives 8.00
J / cm2 per one session, for a period
of 10 minutes. The patient lies in a
supine position with a knee flexion
of 30°. The application of laser ra-
diation is by scanning transversally
and longitudinally on the anterior,
medial and lateral side of the knee
joint with special emphasis on the
femoral and tibial epicondyle %.

Low-Intensity Laser Treatment
Protocol

For low-frequency laser treatment,
Eco Medico Laser device of Electron-
ic Design, Ser.N°1116 made in Serbia
was used. A standardized protocol
for application presented in the de-
vice was used. The application dose
is 5] / cm?, with a power of 200Hz.
The patient lies in a supine position,
with a knee flexion of 30°. Knee skin
is cleansed with alcohol. The applica-
tion is performed with a probe atacu-
puncture-trigger painful points on
the medial, anterior and lateral side

of the knee, a total of 14 points. Each
point takes a third of 25 seconds, the
total duration of one application is 6
minutes. The patient is treated dai-
ly, with a weekend break, receiving
10 sessions in a 2-week-period. The
patient and the doctor wear goggles
during the application of LILT and
HILT. The data obtained during the
study were statistically analyzed us-
ing the SPSS software package, ver-
sion 22.0 for Windows (SPSS, Chica-
go, IL, USA). A significance level of p
<0.05 was used to determine the sta-
tistical significance.

Results

The distribution of patients by gen-
der in the HILT and LILT groups
showed representation of 23
(63.89%) vs 31 (86.11%) women, and
13 (36.11%) vs 5 (13.89%) men, respec-
tively. We observed a significantly
higher proportion of male patients
in the group treated with HILT (p =
0.0294) (Table 1).

The mean age of patients in the
HILT and LILT groups was 61.36 *
8.14 vs 60.36 = 7.45 without a signif-
icant difference between the two
groups (p = 0.7105). The proportion
of patients in the age groups of 50-
59 and 60-69 years was equal in
both the HILT and the LILT groups,
that is, 13 (36.11%) vs 14 (38.89%),
consequently. In both groups, the
proportion of patients aged 40-49
was lowest, followed by 70-79. The
analysis of BMI indicated an aver-
age value of 30.68 + 4.49 kg / m? in
the HILT and 30.29 * 4.49 kg / m?
in the LILT group without a signif-
icant association between the BMI
level and the group to which the pa-
tients belonged (p = 0.6162).
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Table 1. General characteristics by groups

groups

Parameters

Gender- N (%)

Female 23 (63.89%) 31(86.11%) Pearson Chi-square
Male 13 (36.11%) 5 (13.89%) t‘*“l;f;{ %%ﬁf_l’

+ SD 61.36:8.14 60.36+745 ,

Min/Max 15/76 1572 M"‘Z‘f(‘)'.‘g?ét;g%%gs“
Median (IQR) 62 (55-68) 61(55-66.5)

Agegroups - - N (%)

40-49 2 (5.56%) 3(8.33%)

50-59 13 (36.11%) 14 (3889%) Fisher-Freeman-Hal-

ton exact test:

60-69 13 (36.11%) 14 (3889%) i

7079 8(22.22%) 5 (13.89%)

BMI (kg/m?)

+ D 30.68:4.49 30.29:4.49 _

Min/Max 22.25/4040 22.55/40.40 Maz‘l‘(l)\s"gll;tge%‘élgﬂ
Median (IQR) 3024 (27513347) | 2938 (2735-32.43)
*significant for p<0.05

Anamnestic data

The anamnestic data on knee pain
by groups is given in Table 2. Most of
the patients from both groups (HILT/
LILT) had no experience of previous
knee pain - 26 (72.11%) vs 29 (80.56%)
respectively, without a significant
association of the existence of this
type of experience with the group to
which patients belonged (p = 0.4051).
The time from the last episode of
pain was without a significant dif-
ference between the groups and it
was 7.64 = 8.96 months for the HILT
and 8.11 = 8.66 months for the LILT
group. In 50% of patients from both
groups, the time to the last episode
of pain was longer than 5.5 months,
and the longest time in both groups
was 36 months. Previous treatment
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of knee pain was reported by 20
(55.56%) patients in the HILT and 17
(47.22%) of those in the LILT group.
We found no significant association
between the positive history of pre-
vious treatment and the group to
which patients were assigned (p =
0.4793).

Most of the patients in the HILT
group,l2 or 60%, was previously
treated with antirheumatic drugs
followed by physical + antirheumatic
drugs, 5 (25%), and physical therapy,
3 (15%) patients. In the LILT group,
most of the knee pain was treated
with physical + antirheumatic drugs,
7 (41.18%), followed by an equal pro-
portion of 5 (29.41%) who were treat-
ed with physical therapy, i.e., only
with antirheumatic drugs. The



analysis did not establish a signifi- type of previous treatment of knee
cant association between the group pain (p = 0.1742).
to which patients belonged and the

Table 2. Analysis of anamnestic data on knee pain by groups.

groups
Parameters HILT
N=36
Pain for the first time - N (%)
No 26 (72.11%) 29 (80.56%) Pearson Chi-square
test=0.6930; df=1;
Yes 10 (2778%) 7 (1944%) p:04051

+SD 764+8.96 8.11+8.66 .
Min/Max 0/36 0/36 M;‘m(‘)%}é%%%ggt
Median (IQR 5.5(0-12) 5.5(3-12)
Previous treatment- N (%)
No 16 (44.44%) 19 (52.78%) Pearson Chi-square
Yes 20(55.56%) 17 (47.22%) teSt'I?;%(_)4()7%3df‘l’
Physical therapy 3 (15%) 5(29.41%) ;
Physical therapy+ 0 o Flsher-Freeman-Hal-
NSAIL 5(25%) 7(41.18%) ton exact test:
p=0.1742

NSAIL 12 (60%) 5(29.41%)

*significant for p<0.05

Table 3. Comparison at VAS scale for knee pain between groups and intergroups at two
times.

714+1.62 3/10 7(6-8) Mann-Whitney U test:
7=0.7433;
06.81+1.62 3/10 7(6-8) p=0.4573

i1INl 36 | 2224174 | 0)5 204 | Vann-Whitney U test: Z--

2.9169; p=0.0035*

10-therapies
IRIN 36 [ 3.56+1.78 0/7 4 (2-5)

Wilcoxon signed-rank test 0/10: VILT- Z=5.2316; p=0.00001* NILT- Z=5.0119; p=0.00001*
*significant <0.05
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Knee pain in patients of both groups
was assessed according to VAS at two
times, at O time and after 10 thera-
pies (Table 3). AtOtime the average
VAS score in the HILT andLILT group
was 7.14 + 1.62 vs 6.81 = 1.62, with a
min / max value in both groups of
3/10 or 50% of patients in whom the
pain had a VAS score higher than 7.
We found no significant difference
between the two groups regarding
VAS score level(p = 0.4573). After 10

therapies, the average VAS score in
the HILT and LILT groups was 2.22
+ 1.74 vs 3.56 + 1.78 with a min / max
score of consequently0/5 vs 0/7 and
50% of patients with VAS score low-
er than consequently 2 vs 4. There
was a significant difference between
the two groups in terms of the VAS
score level after 10 therapies in favor
of a significantly lower score or less
pain in the HILT group (p = 0.0035)
(Figure 1).

p0,08

e

—
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_P

pel, 08

A O-spave

BnT
HILT
0-

HI-"lII'IT J 10 repannm
LILT

Stat time, 10 after 10 therapies

Figure 1. Comparison of VAS for group and intergroup knee pain at two times

Additionally, we compared the VAS
score between the two times in the
two groups separately.We found
that in both groups, HILT and LILT,
the VAS score after 10 days of thera-
py was significantly lower compared
to that at O time for consequently p =
0.00001vs p = 0.00001(Figurel).

Discussion

Our study included two equal groups
of 36 (100%) subjects; the first was
treated with high-intensity laser
therapy (HILT), and the second with
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low-intensity laser therapy (LILT).
The general characteristics by
groups are given in Table 1. We ob-
served a significantly higher propor-
tion of male patients in the group
treated with HILT (p = 0.0294). The
mean age in the HILT andLILT groups
was without a significant difference
between the two groups (p = 0.7105).
Also, there was no significance be-
tween the BMI level and the group to
which patients belonged (p = 0.6162).

In 50% of patients from both groups,
the time to the last episode of pain
was longer than 5.5 months, and



the longest time was 36 months.
We found no significant association
between the positive history of pre-
vious treatment and the group to
which patients belonged (p = 0.4793).
The analysis showed no significant
association between the group to
which patients belonged and the
type of previous treatment of knee
pain (p = 0.1742).

VAS scale

At 0 time we did not find a significant
difference between the two groups
in terms of the VAS score (p = 0.4573).
We found a significant difference be-
tween the two groups in terms of
the VAS score after 10 therapies in
favor to a significantly lower score,
i.e., less pain in the HILT group (p =
0.0035).

Additionally, we compared the VAS
score between the two times in the
two groups separately. We found
that in both groups, HILT and LILT,
the VAS score after 10 days of thera-
py was significantly lower compared
to that at O time for consequently p =
0.00001vs p = 0.00001.

Our study demonstrated statisti-
cally significantly better results in
the group of patients treated with
HILT than in the group treated
with LILT. In the available litera-
ture, LILT is considered an effec-
tive modality in the treatment of
knee OA?*. In previous studies, it
was used alone or in combination
with acupuncture or exercise??,
In several studies, the authors did
not find an allergic effect of LILT
in patients with OA of the knee %7 %8,
In contrast, other authors demon-
strated efficacy in the treatment
of pain with LILT?%2%3% In addition,
LILT was shown to be superior to
ultrasound therapy in treatment
of patients with OAK?.

In our study, we examined the ef-
fectiveness of LILT in treating pain
by using VAS at least 1 week after
treatment. The results obtained in
our study about the LILT impact are
similar to several previous studies
that applied the same outcome mea-
sure?30, LILT reduces pain directly
by reducing the conduction veloc-
ity of sensitive nerves and raising
the pain threshold, or indirectly by
increasing tissue oxygenation and
subsequently reducing swelling®.
Meanwhile, it has been reported in
the literature that LILT reduces the
intensity of the inflammatory pro-
cess’® and improves microcircula-
tion®2. Recently, HILT has been used
in the treatment of pain in neuro-
logical and musculoskeletal disor-
ders. For e.g., the study of Paul et
al comprising former athletes with
osteoarthritis showed HILT to be ef-
fective in reducing chronic pain *.
In addition, HILT has been shown
to be effective in reducing low back
pain 343536 chronic ankle pain 3 neck
pain 38, and carpal tunnel syndrome
39, HILT also showed a positive short-
term effect in frozen shoulder*’, a
long-term positive effect in reducing
lateral epicondylitis inflammation*,
and in Bell’s palsy*.

Several recent surveys from 2015 and
2017 that reviewed the results of sev-
eral studies about the LILT treatment
of OA reported that LILT had limited
effects on the treatment %3, 4%. In con-
trast, a number of randomized trials
on the efficacy of HITL in the treat-
ment of chronic pain has increased
in recent years. One of them is our
studywhere HILT has proven to be a
simple, non-invasive, and effective
choice for physiotherapy or physical
modalities. HILT is simple to apply
(“point-and-shoot”) and has almost-
no side effects. The only known side
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effect is a temporary change in skin
color (redness) and a burning sensa-
tion if the head of the laser probe is
located near the surface of the skin.
The study conducted by Villiani et al.
demonstrated that analgesic effect
and better functionality in OA of the
knee can be achieved, after applica-
tion of only 5 procedures, continu-
ously every day*.

There are several studies in the lit-
erature that have examined only the
analgesic efficacy of VAS with HILT
in OA of the knee #1113, One of them
is the study of Kim et al. %6, which
included 28 patients, who showed
a significant reduction in pain (P
<0.05) after half a month of knee
treatment. Similarly, in the study of
Stiglitz-Rogoznica et al. 11 where 96
patients were randomized, pain was
also evaluated at theVAS scale before
and after 10 days of treatment. The
results showed a statistically signif-
icant reduction in pain (p <0.001).
In the randomized pilot study of Il-
ieva and Angelova comprising 72 pa-
tients, the results showed that there
was a significant reduction in pain
after seven days of treatment in the
group of patients treated with HILT
(p <0.001)*.

There are several studies in the lit-
erature that comparedthe effective-
ness of HILT with conservative physi-
cal therapy (ultrasound, interference
currents, and exercise). One of them
is the study of Goal-Joo*®, where pa-
tients were assigned into two groups
and received 12 treatments. The re-
sults of VAS and K-VOMAK showed
that HILT wa sa more effective in
pain treatment of patients with OAK
than conventional therapy.

A recent one-sided blind comparative
study by Nazari et al. published in
2020 compared the efficacy of HILT
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with conventional physical thera-
py in OA of the knee. In this study,
the results of HILT were superior
to conventional physical therapy in
relieving pain and improving func-
tion. The study was conducted in 93
respondents, who were randomly
assigned into three groups; the first
one treated with HILT and exercise,
the second with conventional physi-
cal therapy and the third group with
exercise only. The HILTgroup was
treated for 12 sessions. The results
of VAS, timed up and go test, 6-min
walk test, Western Ontario and Mc-
Master Universities Osteoarthritis
(WOMAC) questionnaire showed a
significant improvement in the first
group treated with HILT and exer-
cise®,

This study conducted in our institu-
tion supports the fact that the effect
of the laser depends on the charac-
teristics of the laser it self such as
wavelength and coherence. The ef-
fectiveness of HILT is based on the
specific and high-peak power of the
laser pulse with a certain frequency
and width of the pulse. Thanks to this
high-energy peak, a large amount of
energy is supplied in a short time
(vertical effect), unlike the tradi-
tional delivery of the same amount
of energy for a longer time and the
risk of heating and tissue damage
(horizontal effect). The advantage of
HILT compared to LILT is that by in-
creasing power the depth of penetra-
tion increases, and thus the effect in
deep structures. The reduction of
pain occurs through the so-called
“Gate control system”. This system
is the result of the stimulating effect
of radiation on the regeneration of
nerve fibers. The anti-inflammatory
effect is realized by modulating the
components of the inflammatory re-
action, exudation, change and pro-



liferation, blocking cyclooxygenases
and lipoxygenases and synthesis of
prostaglandins and prostacyclin.

Conclusion

The results of our study showed that
treatment with HILT and LILT sig-
nificantly reduces pain in patients
with OA. Patients treated with HILT
showed better results, i.e., had a sig-
nificant reduction in pain compared
to patients treated with LILT. The
use of HILT has been shown to be
clinically relevant in providing a rap-
id and potent pain-reducing effect.

In the future, these findings might
be compared to changes in muscle
contraction and strength. The effect
of laser therapy, especially HILT, on
the cartilage of the knee, can also
be the subject of further research if
we start from the assumption that it
can improve cartilage regeneration.
New comparative studies are needed
in the future where the sample and
follow-up time should be longer to
see the long-term effect of HILT. All
this would contribute to the develop-
ment of an appropriate protocol for
the treatment of OA of the knee.
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