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Osteoarthritis (OA) is the most common form of arthritis, affecting millions of people worldwide. It occurs when the 

protective cartilage that cushions the ends of bones wears down over time. One in 7 people have a OA in Georgia 

and the estimated number of individuals affected reached about 500,000 in 2017. Although osteoarthritis can 

damage any joint, the disorder most commonly affects joints of shoulders, knees, hips, as well as spine. 

The aim of the randomized controlled study performed in Our clinic in 2018/19 was to examine the longitudinal 

effect of combined High Intensity Laser Therapy (HILT) and Multiwave Locked System (MLS) Laser Therapy on 

pain relief and functional improvement in patients with shoulder, hip and knee OA. It is a single blinded, placebo 

controlled study. This study included 144 patients, aged from 54 to 63 (93 men and 51 women), whose attending 

doctors had diagnosed them with different OA based on clinical findings, x-ray, CT and/or MRI images, as well as 

ultrasound investigation. 

Patients were divided into two groups: control group - 74 patients, treated with NSAID and physical therapy, and a 

treatment group - 70 patients, treated with HILT/MLS and physical therapy (without NSAID). The visual analogue 

scale (VAS) was used in the study to identify the degree of pain, and range of motion (ROM) testing was used for 

joints’ functional evaluations. The VAS and ROM measurements were taken for both the control and the 

treatment groups, using the same methods before and after the treatment as well as after three months. 

There was statistically significant reduction of pain (VAS) at rest, pain on palpation and pain during movement, as 

well as increasing of range of motion (ROM) in a treatment group in comparison with the patients from the control 

group. 

Based on the results of our study we may conclude that high intensity and multiwave locked system laser therapies 

could be recommended as a treatment of choice for reduction of pain and improving of function in patients with OA. 

Further studies are needed to clarify the best treatment protocol and the long-term results. 
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Introduction: Osteoarthritis (OA) is the most common form of arthritis, affecting millions of people worldwide. 

One in 7 people have an OA in Georgia and the estimated number of individuals affected reached about 500,000 in 

2017. 

OA occurs when the protective cartilage that cushions the ends of bones wears down over time. Other causes of OA 
pain can be attributed to result from damage of muscle tissue, trauma, postural strain, repetitive movements, 
overuse, and prolonged immobilization. Although OA can damage any joint, the disorder most commonly affects 
joints of shoulders, knees, hips, as well as spine. 

The main purpose of OA treatment is to improve pain and physical disabilities. Treatment for OA pain includes 
nonsteroidal anti-inflammatory drugs (NSAID), analgesics, corticosteroid injections, exercise, manual therapy. 

Recently in Our clinic laser therapy - including high-intensity laser therapy (HILT) and 

Multiwave Locked System (MLS) laser therapy - have been used for the management of OA. 

Laser therapy is a noninvasive treatment having a low incidence of adverse effects. 

The aim of the randomized controlled study performed in Our clinic in 2018/19 was to examine 

the longitudinal effect of combined HILT and MLS treatment on pain relief and functional 

improvement in patients with shoulder, hip and knee OA. 

The outcomes measured were pain and disability levels. 

Material and Methods: 

Including Criteria. In this study patients with OA (proven clinically) are included, with duration of the symptoms 

for over 1 year; without local application of corticosteroids or hyaluronic acid during the last six months; without 

physiotherapy during the last six months; being treated with physiotherapy or drugs more than six months before. 

Excluding Criteria. Excluding criteria are reactive synovitis and urine acid above the normal ranges; corticosteroid 

or hyaluronic acid application during the last six months; malignant tumors; comorbidity contributing to diversions 

in statics and locomotion or forming contraindications for laser therapy; systematic inflammatory diseases; rejection 



of the study because of personal reasons. 

Method: It is a single blinded, placebo controlled study. According to the design of the trial patients are divided in 

two groups: treatment group and control group. Patients are included in one of the two groups according to the time 

they come for examination. Every second patient is included in the control group. 

Characteristics of the Contingent: This study included 144 patients, aged from 54 to 63 (93  men  and  51 women), 

whose attending doctors had diagnosed them with different OA based on clinical findings, x-ray, CT and/or MRI 

images, as well as ultrasound investigation. Patients were divided into two groups: control group - 74 patients, 

treated with NSAID and physical therapy, and a treatment group - 70 patients, treated with HILT/MLS and physical 

therapy (without NSAID). The patients from the treatment group were treated with using the following treatment 

scheme: HILT for the first 4-5 days followed by 7-8 days of MLS therapy. 

The visual analogue scale (VAS) was used in the study to    identify the degree of   pain, and range of motion 

(ROM) testing was used for functional evaluations. The VAS and ROM measurements were taken for both the 

control and the treatment groups, using the same methods before and after the treatment as well as after three 

months. 

Results and Discussion: At baseline the groups were homogeneous, without statistically significant differences 

regarding age, severity of the musculoskeletal disorders, disability level and pain. 

After the end of the therapy there was statistically significant reduction of pain (VAS) at rest, pain on palpation and 

pain during movement, as well as increasing of range of motion (ROM) in a treatment group in comparison with the 

patients from the control group. The statistically significant difference regarding pain reduction and increasing in 

the range of motion between the groups was preserved at the follow-up three months later. 

 

Table 1. 

Comparison of the VAS and ROM within each group 

 
 Group Pre Post 3 m later 

VAS, points control group 7,3 + 1,2 6,3 + 1,1 6,1 + 1,0 
 treatment group 7,5 + 0,7 3,2 + 0,6 3,3 + 0,7 

ROM, % control group 50 + 6,2 67 + 3,2 69 + 3,9 
 treatment group 48 + 4,9 84 + 4,5 81 + 3,9 

 
 

The analysis of the results in the treatment group found that HILT and MLS therapy is effective for reducing pain 

and increasing of range of motion in patients with different OA. There was an immediate effect after each  

procedure, which was demonstrated with clinical improvement of patients. There is also a cumulative effect  after 

the 12-day course of treatment. The effect of laser therapy lasted at least for three months. 

The results demonstrated strong immediate, cumulative, and long lasting (for three months) effect of HILT and MLS 
therapy on pain and range of motion in the different OA, which gives indication that laser therapy could be a 
promising new possibility in the treatment. 

Looking at the biological action of laser radiation at different diseases of the musculoskeletal system, the  

researchers defined as biological effect all the structural, biochemical, and functional changes occurring in a living 
organism after laser irradiation. 

The interaction of bio objects with laser radiation is determined by the characteristics of the radiation, wavelength, 

radiation mode (continuous or pulse), pulse duration, energy, and power. It was found that laser radiation in spectral 

range 600–1064nm has the deepest penetration in tissues. For example, Nd-YAG laser penetration depth is up to 

100mm. The structure of the tissue changes the physical properties of laser radiation (coherency and polarization 
parameters). The properties of the biological object are specific: reflection and absorption coefficient, thermal 

conductivity and heat capacity, and presence of certain chemical compounds. 

The biological effect of laser radiation is associated with the following major effects: thermal (predominantly 

increases the temperature of the liquids, which leads to changes in the phase condition and intracellular pressure); 

mechanical (result of mechanical changes, kinetic and ultrasonic); electrical (induces changes in the structure of the 

molecules in the membrane and changes its permeability); photochemical (stimulation of photochemical reactions 

and selective absorption of the laser radiation of some chemicals in the cell); biostimulating (laser radiation supplies 
quantum energy to the cell without histological changes, i.e., without disruptive action). In this case, the cell uses 

the resulting energy for its own metabolism. 

Advantage of high intensity laser radiation in comparison with low intensity laser radiation is that with increasing 



the power the depth of penetration is increased, thus the effects in the deep structures, despite the retrogression of 

quantity and quality (coherence, polarization) of light electromagnetic energy. 

Pain relieving effect is realized by “Gate Control System” and a result of the stimulating effect of irradiation on 

regeneration of nerve fibers. 

The anti-inflammatory effect is realized by modulating the components of the inflammatory reaction, exudation, 

alteration, and proliferation, and also by stimulating the readaptive reactions of the organism. It is realized by 

blocking cyclooxigenases and lipooxigenases and impact on prostaglandin and prostacyclin synthesis. Cellular 

biostimulation is realized through accelerated cellular metabolism by increasing the mitotic index of the cells, which 

activate the reparative process. Extracellular ion transport is boosted by activating cell exchange. All of these 

mechanisms lead to beneficial effects regarding edema and stimulation of the healing process, trophycs, and venous 

and lymphatic microcirculation. 

To our knowledge this is one of the first controlled studies comparing the effect of HILT and MLS with control 

group in patients with OA. The method of application of HILT and MLS that we introduced is refined according to 

the specific pathologies. 

Conclusion: Based on the results of our study we may conclude that high intensity and multiwave locked system 

laser therapies could be recommended as a treatment of choice for reduction of pain and improving of function in 

patients with OA. Further studies are needed to clarify the best treatment protocol and the long-term results. 
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დ. ტატიშვილი, რ. ფრუიძე, ნ. ხუნჯგურუა 

მაღალი ინტენსივობისა და მრავალტალღოვანი დახურული სისტემის ლაზეროთერაპიების კომბინირებული 

ზემოქმედება  სახსრის  ტკივილსა  და  ფუნქციაზე  ოსტეოართრიტის  დროს 

დავით  ტატიშვილის  ჯანმრთელობის  ცენტრი 

 

ოსტეოართრიტი ართრიტის ყველაზე გავრცელებულ ფორმას წარმოადგენს, რომლითაც მთელს 

მსოფლიოში მილიონობით ადამიანია დაავადებული. საქართველოში ამ სენით ყოველი მე-7 ადამიანია 

შეპყრობილი, და დაავადებულთა რაოდენობა 2017 წლისათვის დაახლოებით 500,000 შეადგენდა. 

ოსტეოართრიტის ძირითად მიზეზს ხრტილის „ცვეთა“ (სასახსრე ზედაპირის დეგენერაცია) 

წარმოადგენს. ოსტეოართრიტმა შეიძლება ნებისმიერი სახსრის დაზიანება გამოიწვიოს, თუმცა ის 

ყველაზე ხშირად მხრის, მენჯ-ბარძაყისა და მუხლის სახსრებს აზიანებს.  

  ჩვენს კლინიკაში 2018/19 წლებში ჩატარებული რანდომიზებული 

  კლინიკური კვლევის მიზანს წარმოადგენდა მაღალი ინტენსივობის 

  ლაზეროთერაპიისა (HILT)  და მრავალტალღოვანი დახურული სისტემის (MLS) 

  ლაზეროთერაპიის კომბინირებული გამოყენების ეფექტის შესწავლა სახსრის  

  ტკივილსა და ფუნქციაზე ოსტეოართრიტის დროს. 

საკვლევ კონტიგენტს წარმოადგენდა 54-დან 63 წლამდე ასაკის 144 პაციენტი (93 მამაკაცი და 51 ქალი), 

ოსტეოართრიტის კლინიკური, რენტგენოლოგიური, კომპიუტერულ ან მაგნიტორეზონანსულ 

ტომოგრაფიული, და/ან ართროსონოგრაფიული კვლევით დადასტურებული დიაგნოზით. კვლევის 

მიზნებისათვის პაციენტები დაყოფილ იქნა ორ ჯგფად: საკონტროლო ჯგუფი - 74 პაციენტი, 

რომელთაც უტარდებოდათ ფიზიკური თერაპია და მკურნალობა არასტეროიდული ანთების 

საწინააღმდეგო პრეპარატებით; და, საკვლევი ჯგუფი - 70 პაციენტი, რომელთაც უტარდებოდათ 

ფიზიკური თერაპია და HILT/MLS (არასტეროიდული ანთების საწინააღმდეგო პრეპარატების გარეშე). 

ტკივილის ინტენსივობა ფასდებოდა ვიზუალური ანალოგური სკალით (VAS), ხოლო სახსრის ფუნქცია 

ფასდებოდა მისი თავისუფალი მოძრაობის ამპლიტუდით (ROM). 

საკვლევ ჯგუფში გამოვლინდა ტკივილისა (მოსვენებულ მდგომარეობაში, პალპაციისა და მოძრაობის 

დროს) და სახსრის ფუნქციის სტატისტიკურად სარწმუნო გაუნჯობესება საკონტროლო ჯგუფთად 

შედარებით 

  კვლევის შედეგებზე დაყრდნობით შეგვიძლია დავასკვნათ, რომ  მაღალი   

  ინტენსივობისა(HILT)  და მრავალტალღოვანი  დახურული სისტემის (MLS) ლაზეროთერაპიის  

  კომბინირებული გამოყენება შეიძლება ჩაითვალოს არჩევის მეთოდად ტკივილისა და სახსრის 

  ფუნქციის გასაუმჯობესებლად მხრის, მენჯ-ბარძაყისა და მუხლის ოსტეოართრიტის დროს. საჭიროა  

  შემდგომი კვლევების ჩატარება მკურნალობის პროტოკოლების შემდგომი სრულყოფის მიზნით. 
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