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Ocena skutecznosci laseroterapii punktowej w leczeniu choroby

zwyrodnieniowej stawu kolanowego
Assessment of the effectiveness of local laser therapy in treatment of gonarthrosis
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Paulina Koziet'»B.C.D.EF) Marek Kiljanski'(EFC)
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Streszczenie

Wstep. Choroba zwyrodnieniowa staw6w kolanowych jest jedna z najczesciej wystepujacych choréb narzadu ruchu. Charakteryzuje sie ona nie tylko destrukeja
chrzastki stawowej, ale réwniez zmianami w warstwie podchrzestnej kosci, w btonie maziowej, torebce stawu oraz strukturach okotostawowych. Doprowadza do
uszkodzeri anatomicznej struktury stawu oraz uposledzenia funkcji, ktora jest tak istotna w codziennym funkcjonowaniu. Laseroterapia punktowa jest jednym z tych
zabiegow, ktdre stosuje sie w zwalczaniu choroby zwyrodnieniowej stawu kolanowego. Zabieg ten wywotuje efekt przeciwzapalny, przeciwbdlowy oraz
przeciwobrzekowy. Celem pracy byta ocena rezultatéw dziatania laseroterapii punktowej, jej wptywu na zakres ruchomosci oraz bolesnos$¢ u chorych cierpiacych na
chorobe zwyrodnieniowa stawow kolanowych.

Materiat i metody. W badaniu wzieto udziat 50 osdb, cierpiacych na chorobe zwyrodnieniowa stawéw kolanowych, ktdre zostaty podzielone na dwie grupy kontrolng
i badana, po 25 o0sdb kazda. Grupa kontrolna, w ktérej byto 19 kobiet i 6 mezczyzn byta poddana trzem zabiegom fizjoterapeutycznym: krioterapii, magnetoterapii
oraz pradowi TENS. Grupa badana, w ktérej byto 19 kobiet i 6 mezczyzn dodatkowo miata zaaplikowana laserostymulacje punktowa. Wszystkie te osoby poddane
zostaly serii 10 zabiegéw, od poniedziatku do piatku przez dwa tygodnie. Przed seriag wykonywanych zabiegéw oraz tuz po jej zakoriczeniu pacjenci wypetniali
anonimow3 ankiete, ktéra zawierata skale bolu VAS, przeprowadzono pomiary zakresu ruchomosci zgiecia stawu kolanowego w ptaszczyznie strzatkowej oraz
pomiary linijne obwodu stawu kolanowego.

Wyniki. Uzyskane wyniki w obydwu badanych grupach poddano analizie statystycznej. Zaréwno w jednej, jak i w drugiej grupie po leczeniu w stosunku do stanu
sprzed leczenia stwierdzono poprawe zakresu ruchomosci stawu kolanowego, zmniejszenie obwodéw stawu kolanowego oraz widoczny spadek poziomu bélu
mierzony skala VAS. W grupie z dodatkowa laseroterapia punktowa uzyskano lepsze zakresy ruchomosci i mniejsze obwody stawu kolanowego.

Whioski. Laseroterapia punktowa jest skutecznym zabiegiem stosowanym w leczeniu choroby zwyrodnieniowej stawu kolanowego. Zaréwno w grupie kontrolnej, jak
i w grupie badanej doszto do zmniejszenia dolegliwosci bélowych. W wiekszym stopniu w grupie kontrolnej. Réznica byta istotna statystycznie. W obydwu grupach
zaobserwowano poprawe ruchomosci stawu kolanowego. Wieksza poprawe zanotowano w grupie badanej. Rznica byta istotna statystycznie. Zarbwno w grupie
kontrolnej, jak i w grupie badanej zmniejszeniu ulegt obwdd stawu kolanowego. W wiekszym stopniu w grupie badanej. Réznica byta istotna statystycznie.

Stowa kluczowe:
choroba zwyrodnieniowa stawu kolanowego, laseroterapia punktowa

Abstract

Introduction. Gonarthrosis is one of the most frequent diseases of the locomotor system. It is characterized not only by destruction of joint cartilage, but also by lesions
in the subchondral bone layer, in the synovial membrane, joint capsule and periarticular structures. It leads to damage to the anatomical structure of the joint and to
debilitation of its function which is so important in everyday functioning. Local laser therapy is one of the treatments applied in fighting with gonarthrosis. That
procedure has anti-inflammatory, analgesic and edema-reducing effects. The objective of this study is to assess the results of local laser therapy, its impact on the scope
of mobility and painfulness in patients suffering from gonarthrosis.

Materials and methods. The study covered 50 persons, suffering from gonarthrosis, divided into two groups, control group and study group, each with 25 members.
The control group, with 19 women and 6 men, was subject to the following physical therapy procedures: cryotherapy, magnetotherapy and TENS currents. The study
group, with 19 women and 6 men, was additionally subject to local laser therapy. All the persons were subject to a series of 10 procedures, from Monday to Friday, for
two weeks. Before the series of procedures and right after completion thereof, the patients filled out anonymous surveys which contained the VAS pain scale, there
were conducted mobility measurements of the knee joint flexure in the sagittal plane and linear measurements of the knee joint circumference.

Results. The results from both groups were subject to statistical analysis. After treatment, in both groups an improvement was noted in knee joint mobility, a decrease
in knee joint circumferences and a decrease in the level of pain measured with the VAS scale in comparison with the condition from before treatment. The group with
added local laser therapy demonstrated better mobility ranges and smaller knee joint circumferences.

Conclusions. Local laser therapy is an effective procedure applied in treatment of gonarthrosis. The level of pain decreased both in the control group and in the study
group. The decrease was greater in the control group. The difference was statistically relevant In both groups, an improvement in knee joint mobility was observed.
More improvement was noted in the study group. The difference was statistically relevant The knee joint circumference decreased both in the control group and in the
study group. The decrease was greater in the study group. The difference was statistically relevant.

Key words:
gonarthrosis, local laser therapy
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Introduction

Osteoarthritis is considered one of the main causes of
decreasing motor skills in Poles. The scale of the problem is
visible in that the World Health Organization announced the
decade of 2010-2020 to be the Bone and Joint Decade. The
main objective of contemporary treatment of osteoarthritis is
decreasing pain and improving functionality. The disease affects
articular cartilage, subchondral bone, ligaments, articular
capsule, synovial membrane and periarticular muscles [1, 2].
The most troublesome and frequent form of osteoarthritis is
gonarthrosis. It is chronic, progressive and irreversible.
Gonarthrosis develops slowly, causing pain, decreased range of
movement, thus decreasing muscle strength, which leads to
reduction in physical activity and deterioration of the quality of
life of every patient. In time, the disease progress may lead to
deterioration of muscle perfusion, trophic lesions and
impairment of functional capacity of the limbs. The prevalence
of gonarthrosis in people aged 45 to 49 is between 14 and 17%.
In people aged 55 to 64, that disease appears in 40% of women
and 30% of men [3, 4]. The etiology includes general
conditions, such as: aging, gender, obesity, genetic factors, as
well as mechanical factors: trauma, joint axis disruption related
to professional activity. Gonarthrosis is characterized by
tenderness on deep palpation, decreased joint mobility,
crepitation, exudates and inflammation without systemic
symptoms [5].

The preventive measures against osteoarthritis include early
detection of the disease, as that disease may contribute to future
development of disorders affecting joint functionality.
Therapeutic rehabilitation is aimed at slowing the effects of the
disease down. The applied treatments are to result in better blood
supply for tissues, decreasing pain, improving joint functionality
and quality of life [6].

Currently, physical medicine is becoming more and more popular.
Most studies related to its effectiveness cover degenerative and
proliferative lesions as well as inflammatory lesions of the
locomotor system. Introduction of modern, safe and effective
forms of physical therapy in the health care system, such as local
laser therapy, allows to provide the patients with chronic diseases
with effective assistance [7, 8].

Materials and methods

The study included 50 people with gonarthrosis. All patients were
divided into two groups of 25 people. The first one was called
control group, and the second — study

group. Each group included 19 women and 6 men. In the control
group, the youngest man was 42 years old, while the oldest one —
71, while the youngest woman was 33 years old, and the oldest
one — 75. In the study group, the youngest man was 35 years old,
while the oldest one — 72, while the youngest woman was 32
years old, and the oldest one — 76. In the first group, the patients
were subject to three physical therapy procedures, local
cryotherapy with liquid nitrogen, magnetic therapy and TENS
current. In the second group, the patients were additionally
subject to local laser therapy. The studies were conducted from
July to December 2017 in the Centre for Disabled People in
Piekoszow and in the Rehabilitation and Recreation Centre
Polanika in Zagnansk. Both towns are situated in the

www.fizjoterapiapolska.pl 27
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Swigtokrzyskie province. The research tool was a survey
including 27 questions, prepared by the author of this study.
Every patient was subject to a series of 10 procedures. They
were conducted every day, from Monday to Friday, for two
weeks. The patients filled in the survey before and after the
series of 10 procedures. The study was anonymous. If the
patient had difficulty filling in the survey, they were helped by
an assistant.

The body mass index (BMI) was calculated for every patient.
In the control group, the anthropometric characteristics were
as follows: men’s height between 174 and 183 cm, body mass
from 78 to 100 kg, women’s height between 149 and 170 cm,
body mass from 56 to 120 kg. In the study group, the
anthropometric characteristics were as follows: men’s height
between 163 and 186 cm, body mass from 67 to 100 kg,
women’s height between 151 and 176 cm, body mass from 56
to 100 kg.

The assessment of functional condition of the patient was
based on linear measurements of knee joint circumferences
using a tape measure, and a goniometer was used to measure
the range of movements. Pain was assessed using the 10-point
VAS scale. The scale was included in the survey. The
examination took place before and after the series of
procedures.

Results

The obtained results were assessed statistically and presented
graphically in tables. The comparison of patients’ results after 10
procedures with the results from before the therapy allows to
conclude that there appear statistically significant (p < 0.001)
differences between test results.

A significant decrease in the level of pain after a series of
procedures was noted both in the control group and in the study
group. The average difference in results before therapy (7.32) and
after therapy (5.16) amounted to 2.16 in the control group. The
average difference in results before therapy (6.56) and after
therapy (4.8) amounted to 1.76 in the study group (table 1, 2).
Therefore, the greatest decrease in the level of pain was noted in
the control group.

Table 1. Statistics of the level of pain for dependent samples before and after treatments in both groups

Before the procedures

After the procedures

28

Average

7.32

5.16

Control grouop

Average  Standard  Average Average
deviation  deviation standard
error

25 1.693 2.015 0.403 6.56 25

25 2.579 2.853 0.571 4.8 25

Study group

Average
deviation

1.933

2.048

Standard
deviation

2.311

2.415

Average
standard
error

0.462

0.483
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Table 2. Test of the level of pain for dependent samples before and after treatments in both groups

Control grouop Study group

Differences in dependent samples Differences in dependent samples

Average Standard df Significance Average Standard df Significance
deviation (bilateral) deviation (bilateral)

Pain scale 2.16 2.173 4.969 24 0.000 1.76 1.984 4.433 24 0.000

The measurement of flexure of the right and left knees increased
after the series of procedures both in the control group and in the
study group. The average difference in results of flexure of the
right knee before (116) and after therapy (117.667) amounted to
-1.667 in the control group (table 3, 4). The average difference in
results of flexure of the left knee before (114.579) and after
therapy (115.737) amounted to -1.157 in the control group (table
5, 6). The average difference in results of flexure of the right knee
before (114) and after therapy (116.222) amounted to -2.222 in
the study group (table 3, 4). The average difference in results of
flexure of the left knee before (113.6) and after therapy (115.7)
amounted to -2.1 in the study group (table 5, 6). Therefore, the
scope of movements was greater in the study group.

Table 3. Statistics of flexure of the right knee joint for dependent samples in both groups

Control grouop Study group

Average Average Standard Average Average Average Standard Average
deviation  deviation standard deviation deviation standard
error error

Before the procedures 116 21 5.429 9.45 2.062 114 18 6.111 8.095 1.908

After the procedures  117.667 21 4.794 6.88 1.501  116.222 18 5.556 7.915 1.866

Table 4. Test of flexure of the right knee joint for dependent samples in both groups

Control grouop Study group

Differences in dependent samples Differences in dependent samples

Average Standard df Sggnificance Average Standard df Significance

deviation ilateral) deviation (bilateral)

Flexure -1.667 3.336 -2.289 20 0.000 -2.222 1.592 -5.920 17 0.000

29
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Table 5. Statistics of flexure of the left knee joint for dependent samples in both groups

Control grouop Study group

Average Average Standard Average Average Average Standard Average
deviation deviation standard deviation deviation standard
error error

Before the procedures 114.579 19 4.576 6.971 1.599 113.6 20 6.5 8.331 1.863

After the procedures  115.737 19 4.543 6.454 1.481 115.7 20 6.4 8.157 1.824

Table 6. Test of flexure of the left knee joint for dependent samples in both groups

Control grouop Study group

Differences in dependent samples Differences in dependent samples

Average Standard df S(ignificance Average Standard df Significance

deviation ilateral) deviation (bilateral)

Flexure -1.157 0.958 -5.267 18 0.000 -2.1 1.119 -8.391 19 0.000

The measurement of circumference of the right and left knees
decreased after the series of procedures both in the control group and
in the study group. The average difference in results of circumference
of the right knee before (48.619) and after therapy (47.762) amounted
to 0.857 in the control group (table 7, 8). The average difference in
results of circumference of the left knee before (49.526) and after
therapy (48.158) amounted to 1.368 in the control group (table 9, 10).
The average difference in results of circumference of the right knee
before (50.056) and after therapy (48.944) amounted to 1.111 in the
study group (table 7, 8). The average difference in results of
circumference of the left knee before (50.25) and after therapy (48.7)
amounted to 1.55 in the study group (table 9, 10). Therefore, a lower
circumference of the knee joint was observed in the study group.

Table 7. Statistics of circumference of the right knee joint for dependent samples in both groups.

Control grouop Study group

Average Average Standard Average Average Average Standard Average
deviation deviation standard deviation deviation standard
error error

Before the procedures 48.619 21 4.018 5.59 1.22 50.056 18 3.056 4.659 1.098

After the procedures  47.762 21 3.964 5.495 1.199  48.944 18 3.179 4.595 1.083
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Table 8. Test of circumference of the right knee joint for dependent samples in both groups

Control grouop Study group

Differences in dependent samples Differences in dependent samples

Average Standard gmflcance Average Standard df Significance
deviation ilateral deviation (bilateral)

Circumference 0.857 0.910 4315 20 0.000 1.111 0.676 6.969 17 0.000

Table 9. Statistics of circumference of the left knee joint for dependent samples in both groups

Control grouop Study group

Average Average Standard Average Average Average Standard  Average
deviation deviation standard deviation deviation standard
error error

Before the procedures  49.526 19 2.56 3.306 0.758 50.25 20 2.625 3.726 0.833

After the procedures ~ 48.158 19 2.338 3.219 0.739 48.7 20 2.47 3.45 0.772

Table 10. Statistics of circumference of the left knee joint for dependent samples in both groups

Control grouop Study group

Differences in dependent samples Differences in dependent samples

Average  Standard df Slgnlflcance Average  Standard df Significance

deviation ilateral deviation (bilateral)

Circumference 1.368 0.830 7.180 18 0.000 1.55 0.686 10.099 19 0.000

Discussion

A improvement in health was noted both by the control group
and the study group, as visible in the surveys. However, it
should be noted that in women who underwent local laser
therapy, the improvement appeared, on average, after 7
procedures, while in women without laser therapy — after 8
days. The men who additionally underwent local laser therapy
demonstrated an improvement, on average, after 5
procedures, while the men without that therapy - after 8
procedures.
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Taking into account the foregoing, it may be concluded that the
patients who underwent the additional procedure of local laser
therapy were feeling better after the procedures than the patients
to didn’t undergo it. This is visible in the higher number of per-
sons with very good and good humors, as well as lack of the
persons stating their mood was bad after the procedures. The
group with additional local laser therapy demonstrated higher
improvement in the scope of movements of the knee joints in
the sagittal plane and a visible decrease in circumference of the
knee joint measured using a tape measure. The surveys filled in
by the patients also took into account pain intensity measured
using the 10-point VAS scale before and after the procedures. It
should be emphasized that pain intensity decreased after the
procedures, in both groups. However, the control group demon-
strated a much greater decrease in pain intensity.

Lasers are becoming more and more popular for biostimulation
in physical therapy. The effectiveness thereof was confirmed by
the research of Alfredo et al. The group with laser therapy de-
monstrated a statistically significant decrease in pain, an impro-
vement in the range of movement and activity on the WOMAC
scale. The edema-reducing effects were confirmed in the research
conducted by Hegedus et al. who observed a statistically signifi-
cant reduction in pain in the VAS scale, a decrease in pressure
tenderness, edema, an improvement in flexure of the knee [9].
Mielczuk et al. used, in their study, laser therapy combined with
other physical procedures, in patients with gonarthrosis. They
assessed pain, muscle strength and restriction of movements.
Positive effects were observed both in the patients who only un-
derwent laser beam therapy and in the patients who additionally
underwent other physical procedures. The results of treatment
of over 100 patients with gonarthrosis were presented. The pa-
tients were divided into three groups: Group I underwent local
laser therapy, group II - laser beam therapy and sulfur bath.
Group III only took sulfur baths. The best effects were obtained
in group II, i.e. lower pain level, increased range of movements
of the joint and better tissue flows [10]. In the research conduc-
ted by Kujawa et al., it was observed that the decrease in pain
was statistically significant. Laser therapy has demonstrated
a statistically significant increase in the number of squats [11].
A. Niemierzycka examined a group of persons with degenerative le-
sions of the knee joints. The lateral and medial area of the joint was
irradiated. The results demonstrated a statistically significant diffe-
rence in pain and functionality of the treated limb. The application of
laser irradiation requires us to conduct more and more research into
its effects on human body, so as to use it in future treatments [12].
Various kinds of research into application of physical therapy
allow to develop the recommendations for applying physical
stimuli in practice. The authors of that research should also ana-
lyze the impact of stimulus intensity or frequency on the inten-
sity of symptoms or age of the patient. Treatment is considered
advisable only when the patients undergoing it demonstrate
a higher improvement than the persons from the control group.
Laser therapy is a relatively recent method of physical therapy.
It is effective in treating diseases of the locomotor system, ma-
inly gonarthrosis. The important feature of laser
biostimulation is explicit analgesic effects which allow
patients to decrease their ingestion of analgesics [10].
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Conclusions

1. Local laser therapy is an effective procedure applied in
treatment of gonarthrosis.

2. The level of pain decreased both in the control group and
in the study group. The decrease was greater in the control
group. The difference was statistically relevant.

3. In both groups, an improvement in knee joint mobility
was observed. More improvement was noted in the study
group. The difference was statistically relevant.

4. The knee joint circumference decreased both in the control
group and in the study group. The decrease was greater in
the study group. The difference was statistically relevant.
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