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Abstract: Background: Osteochondrosis of spine is the one of the most prevalent diseases among the all musculoskeletal conditions. 

Osteochondrosis is not a curable condition and its treatment/rehabilitation is a long-term process. The present work aims to assess 

clinical effectiveness and duration of outcomes of rehabilitation that includes complex and consequent methods (algorithm) of 

treatment. The pilot study has been continuing several years and now is going on. Methods: The subject were 220 patients, 122 

females and 98 males, aged 50-65 (adherence to treatment 100%) with as reflex as well radicular syndromes in subacute phase. 

Informed consent was obtained from all patients. Rehabilitation process continued 2.5-3 months and its management included the 

following consequent methods: waist fixation, pain control with medication (NSAIDs and in some cases steroidal drugs), 

iontophoresis with karipazim—20-25 sessions, after 8-10 sessions of the latter manual therapy was added—10-12 sessions, and 

kinesiotherapy (3 times per week) after 5 procedures. After pain management recommendation of daily life activity was given. Oral 

chondroprotectors after completion of a treatment were administered. Dynamic evaluation of subjective and objective symptoms, 

mobility and functional state of spine were done. Parameters were assessed before treatment, after 3 month and 1-3 years upon its 

completion. Results: Data were analyzed using SPSS program. Obtained results showed that after the first course of treatment (3 

months) positive outcomes were observed in 198 patients (90%), 22 (10%) of patients required the second course of rehabilitation. 

Stable outcome of treatment was maintained after 1 year in 204 patients (92.7%) and after 3 years in 196 patients (89%). Conclusion: 

Approbated complex of treatment is established to be effective in rehabilitation of patients with lumbar osteochondrosis. 
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1. Introduction

 

Osteochondrosis of the spine (osteoarthrosis) 

represents a medical-social problem for the health 

system in all countries, due to its prevalence and 

frequency of related disability. It is one of the 

common diseases of the locomotor system and holds 

the third place in the list of widespread conditions. 

The frequency of spinal disorders is almost identical 

in both physically active and less physically loaded 

persons [1-4], pregnant person [5, 6], athletes. It is 

estimated that 10-15% of injuries attributed to sports 

are related to the spine injury [7]. Spinal diseases are 
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almost equally common in both males and females. 

Recent studies have shown that the pathology of the 

spine has quite rejuvenated. The pain of the waist and 

lower limb joints occurs after an intensive sports 

exercise or competition, as the initial symptoms of 

pathology require thorough assessment of the spine 

and/or large joints [8]. Recent researches in European 

populations show the gender related advantages of 

different risk factors for lumbar part of spine [9]. Men 

have high correlation with physical work, vibration 

effect, and relatively weak linkage with intense 

physical activity. In the Italian population, where the 

risk factors were explored in gender and genetic 

aspects, as well as in European research, women are at 

risk for age, excess weight, family history and weak 
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linkage with physical activity. In the presence of these 

risk factors, there is a high risk of discopathy and disc 

herniation [10]. 

Despite the prevalence, osteochondrosis of the 

spine is not considered to be part of the ageing process. 

It is established that the condition is linked not only to 

degenerative-dystrophic but also to reparative 

processes. 

The classification of the degenerative-dystrophy 

disorders of the spine is multi-component. It provides 

for localization of pathological changes, the level of 

changes, clinical form and other components. 

Recently, it has been proposed to classify the disease 

according to the Kelgren-Laurenes scale [11]. Kogan 

et al., [3] According to clinical manifestations spinal 

disorders are grouped into diseases with reflex and 

root syndromes. But introduction of ICD (international 

classification of diseases) 10 classification has partly 

changed out approach to these diseases. Chapter 13 of 

ICD 10 describes Diseases of the Musculoskeletal 

System and Connective Tissue. The chapter covers 

different bone-joint-muscle disorders, including the 

diseases of tissues surrounding the backbone. Spinal 

osteochondrosis, spondylosis, different localization 

syndromes caused by disc compression, 

biomechanical disorders are presented (M42, M47, 

M50, M51, M53, M54, M99, etc.), giving clarity to 

classification of spinal diseases. 

At the same time, it should be noted that for 

rehabilitation of the spine diseases, it is most 

importance to determine the structural and functional 

status of the disease, i.e., determine the pathological 

substrate of the disease, pathogenesis of the disease 

and corresponding clinical diagnosis, and then select 

rehabilitation methods. 

From the rehabilitation point of view of, a detailed 

analysis of the disease or syndrome is less important 

because some similar or related pathologies may have 

the same rehabilitation goal and path genetic impact 

on them resulting in long-term outcome of 

rehabilitation. 

Our research of complex rehabilitation for lumbar 

osteochondrosis was based exactly on the above 

mentioned principle. While developing up the 

rehabilitation complex, we have taken into account the 

standard approach as well as modern research data. 

We encounter the clinical symptoms associated with 

the damage of the soft tissue surrounding the spine 

motion segment (reflexive stage) and intervertebral 

discopathy, formation of osteophytes on vertebrae, 

and intervertebral hole stenosis (root stage). 

Treatment/rehabilitation of osteochondrosis is 

long-term and there is no opportunity for complete 

cure. Almost every guideline of the world’s leading 

countries recognizes the following rehabilitation 

principles: moderate movement, strengthening the 

spinal muscle system, liquidation of the inflammatory 

process by means of physiotherapy or medication, or 

surgical intervention. 

The main goal of rehabilitation is to stimulate the 

regeneration processes; namely, to remove the 

reactive inflammatory process, improve trophic 

processes and blood circulation in the spine movement 

segment, stimulate the nervous system. 

Researcher-doctors continue the search for complex 

treatment and rehabilitation. 

The purpose of the presented paper is to determine 

the clinical effect and health outcome sustainability 

after the use of complex consecutive rehabilitation 

methods (so called algorithm). 

2. Research Methodology 

A pilot study has been going on for several years 

now and continues. The study sample was composed 

of 220 patients of both sexes, 122 females and 98 

males, at age 50-65, with lumbar reflex as well as 

compression syndromes in subacute phase. 

In our previous years’ publications [11-15], we 

have described Caripazim electrophoresis for spinal 

and joint diseases. It is a lipolysis enzyme produced 

from papaya, produced in Georgia by the Institute of 

Biochemistry and we have a long experience of its 
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effective use. Other methods—manual therapy with 

soft techniques, independently or in combination with 

other methods, is used in the treatment of spinal 

disease based on the modern surveys [5, 16-26]. In 

some cases, manual therapy is associated with 

significant clinical improvement of chronic lumbar 

pain and can be used before invasive and expensive 

treatment [22]. The effectiveness of therapeutic 

exercises for rehabilitation of spinal and joint 

disorders, relief of pain, and the increase in the 

intervertebral disk height is also proved [10, 27-30]. 

Methods were selected to ensure the pathogenic nature 

of the interventions and impact almost all pathogenic 

rings, particularly have anti-inflammatory effect 

(removal of edema), and thus improve metabolism in 

the damaged region, reduce and “soften” osteophytes, 

improve regional blood circulation; increase the 

mobility of the spine and strengthen the spinal 

muscles (development of the so-called muscular 

corset). 

The management of the rehabilitation process 

suggested by us captures consecutive use of following 

methods: 

(1) Waist fixation is necessary in the beginning; 

(2) Removal of pain with medicines (nonsteroidal 

and sometimes steroid); 

(3) Electrophoresis with Caripazim—20-25 

procedures; 

(4) Manual therapy with soft technique—10-12 

procedures after 8-10 procedures of electrophoresis; 

(5) After manual therapy or from 5th-6th 

procedures—kinesiotherapy 3 times a week—after 

pain relieve or with weakly expressed pain, long-term 

(2 months); 

(6) Recommendations on correct daily activities; 

(7) Chondroprotectors for 2-3 months courses, 2-3 

times a year; 

The rehabilitation process takes 2.5-3 months. 

Subjective symptoms, spine mobility and functional 

status, as well as distant results were assessed in 

dynamics through a survey method. From the 

subjective indicators the following symptoms were 

observed: discomfort and pain in the damaged spinal 

segment and irradiation area (during relaxation, 

motion and physical activity); sensory disorders; 

restriction of movement; From the objective signs: 

functional tests to determine lumbar rotation ability 

(test 1 cm), the spinal (test in 2 seconds), abdominal 

(test in 3 seconds) and femoral and tibias (test in 4 

seconds) muscle abilities, as well as the spinal 

mobility: Schober, Otto and “Finger-Floor” tests [31]. 

The parameters have been studied before treatment, 3 

months, 1 and 3 years after treatment. The data were 

statistically analyzed using SPSS, 16th version. 

To identify the long-term results of treatment we 

used several evaluation criteria provided by O. G. 

Kogan and co-authors (1983). The patient should 

answer questions: whether the disease has been 

exacerbated, the duration of exacerbation (long or 

short), the nature of the remission, is it complete or 

partial (according to O. G. Kogan, 1983). The survey 

results were compared with the initial history data. 

Frequency of exacerbations—frequent (3 times per 

year and more), moderate (2-3 times per year) and rare 

(once per year); duration of exacerbation—long-term 

clinical manifestation is more than 1 month and 

short-term up to 1 month. The nature of remission, or 

clinical manifestation between exacerbations: the 

complete absence of the subjective signs of disease, or 

the residual symptoms that do not violate the coping 

activity; incomplete when the mild clinical 

manifestations are reveale. 

Subjective and functional data are presented in 

Tables 1 and 3. As shown in Table 1, after completing 

a rehabilitation course, suggested by us, statistically 

significant positive rehabilitation results (p < 0.001) 

have been observed in the majority of patients (90%), 

meaning relieved subjective complaints and improved 

functional parameters. The 2nd course of 

rehabilitation was offered to the rest of patients. The 

study recruited 22 patients who had repeated 

rehabilitation after 1.5-2 months. The obtained 
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positive results (Table 2) are statistically significant (p 

< 0.001). The similar results were demonstrated in 

regards with the functional parameters (Table 4). 

In order to determine the stability of the 

rehabilitation outcome, the 204 patients were surveyed 

after 1 year and 196 after three years. 

The results are presented in Table 4. As shown in 

the table, the majority of patients have a full or partial 

rehabilitation effect (92.7% and 89%) after 1 and 3 

years. 

Analysis: Based on the obtained data, we can 

assume that Caripazim electrophoresis at the initial 

stage of rehabilitation (due to its effect) leads to relief 

of reactive inflammatory symptoms, softening of 
 

Table 1  Dynamics of subjective indicators in patients with lumbar osteochondrosis. 

Indicators 
Before rehabilitation 

N = 220 

3 months after rehabilitation 

N = 198 
p 

Discomfort or pain 

in spinal segment 

and irradiation area 

In relaxed position 48 3 

< 0.001 During movement 144 8 

During physical exercise 28 6 

Sensory disorders 66 6 

< 0.001 
Restricted movement 24 6 

Restricted spinal mobility and muscular strength 
145 8 

  

“Schober’s” symptom 

_______________________ 
1.46 + 0.32 2.61 + 0.14 < 0.001 

“Otto’s” symptom 3.12 + 0.23 5.12 + 0.32 < 0.001 

“Finger-Floor” test 14.08 + 0.78 6.78 + 1.02 < 0.001 

Functional 

tests 

# 1 15.54 + 1.2 12.33 + 0.9 < 0.01 

# 2 27.43 + 0.98 41.78 + 0.76 < 0.001 

# 3 20.08 + 0.76 48.02 + 1.56 < 0.001 

# 4 
Right lower limb 9.44 + 0.72 22.78 + 0.84 < 0.001 

Left lower limb 9.26 + 0.70 20.56 + 0.72 < 0.001 

 

Table 2  Dynamics of subjective indicators in patients with lumbar osteochondrosis after the II course of rehabilitation (n = 

22).  

Indicators 

Before 

rehabilitation 

N = 220 

3 months after 

rehabilitation 

N = 198 

p 

Discomfort or pain in spinal segment and 

irradiation area 

In relaxed position. 3 0 

< 0.001 During movement 8 1 

During physical exercise 6 1 

Sensory disorders 6 0 
 

< 0.001 
Restricted movement 0 0 

Restricted strength and weakness in lower limbs 8 0 

 

Table 3  Dynamics of functional indicators in patients with lumbar osteochondrosis. 

Indicators 
Before rehabilitation 

N = 220 

3 months after rehabilitation 

N = 198 
p 

“Schober’s” symptom 1.46 + 0.32 2.61 + 0.14 < 0.001 

“Otto’s” symptom 3.12 + 0.23 5.12 + 0.32 < 0.001 

“Finger-Floor” test 14.08 + 0.78 6.78 + 1.02 < 0.001 

Functional 

tests 

# 1 15.54 + 1.2 12.33 + 0.9 < 0.01 

# 2 27.43 + 0.98 41.78 + 0.76 < 0.001 

# 3 20.08 + 0.76 48.02 + 1.56 < 0.001 

# 4 
Right lower limb 9.44 + 0.72 22.78 + 0.84 < 0.001 

Left lower limb 9.26 + 0.70 20.56 + 0.72 < 0.001 
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Table 4  Long-term outcomes of rehabilitation in patients with lumbar osteochondrosis. 

Disease course indicators 

Before 

treatment(history

) 

N = 220 

1 year after 

treatment  

N = 204 

p 

3 years after 

treatment, 

N = 196 

p  

Frequency of exacerbations 

Frequent 24 - 

< 0.001 

2 

* Moderate 196 8 3 

None Primary 20 196 191 

Duration of exacerbations 
Short-term 206 6 

< 0.001 
2 

* 
Long-term 14 8 6 

The nature of remission Complete - 190 
< 0.001 

184 
* 

 Partial - 8 12 

 

thickened ligaments (as well as post-operative scars) 

and osteophytes, which is due to administration of 

proteolytic enzyme in the area of damaged spinal 

segment; Thus, the prepared region and in parallel 

relaxed paravertebral muscles (Amplipulse therapy 

and medical massage) increase effectiveness of the 

manual therapy; and afterwards special exercises 

(kinesiotherapy), done in accordance with age and 

general physical training, strengthen the spinal 

muscles. 

3. Conclusions 

Rehabilitation process management in patients with 

osteochondrosis of the spine suggested by us 

(consistent and simultaneous use of the methods) can 

be considered as one of the most effective processes. 

Initial rehabilitation with Caripazim creates a 

foundation for the effective use of other methods of 

rehabilitation. 

The proposed rehabilitation methodology provides 

stable rehabilitation results (research 1 and 3 years 

later). 

References 

[1] Boos, N., and Aiebi, M. 2008. Spinal Disorders: 

Fundamentals of Diagnosis and Treatment. 

[2] Juliov, N. M., Badridze, Iu. D., and Juliov, S. N. 1999. 

Osteochindrosis of Spine, 589 (Russian). 

[3] Kogan, O. G., Shmidt, I. R., Tolstokorov, A. A. et al. 1983. 

Theoretical Bases of Rehabilitation in Osteochondrosis. 

Novosibirsk, 236 (Russian). 

[4] Vincent, J., and Devlin, M. D. 2012. Spine Secrets Plus. 

Second Edition. 

[5] Hidalgo, B., Detrembleur, C., Hall, T., Mahaudens, P., and 

Nielens, H. 2014. “The Efficacy of Manual Therapy and 

Exercise for Different Stages of Non-specific Low Back 

Pain: An Update of Systematic Reviews.” J. Man Manip 

Ther. 22 (2): 59-7 

doi:10.1179/2042618613Y.0000000041. 

[6] Oswald, C., Higgins, C. C., and Assimakopoulos, D. 2013. 

“Optimizing Pain Relief during Pregnancy Using Manual 

Therapy.” Can Fam Physician. 59 (8): 841-2. 

[7] Lennard, T. A., and Crabtree, H. M. 2005. Spine in Sports. 

Elsevier, Mosby, 226. 

[8] Suzue, N., Matsuura, T., Iwame, T., Hamada, D., 

GotoTTakata, Y., Iwase, T., and Sairyo, K. 2014. 

“Prevalence of Chilfood and Adolescent Soccer-Related 

Overuse Injuries.” J Med Invest. 61 (3-4): 369-73. 

[9] Armbrecht, G., Felsenberg, D., Ganswindt, M., Kaptoge, 

S. K. et al. 2017. “Degenerative Inter-vertebral Disc 

Disease Osteochondrosis Intervertebralis in Europe: 

Prevalence, Geographic Variation and Radiological 

Correlates in Men and Women Aged 50 and Over.” 

Rheumatology (Oxford), 56 (7): 1189-99. doi: 10. 

1093/rheumatology/ kex040. 

[10] Colombini, A., Brayda-Bruno, M., Ferino, L., Lombardi, 

G., Maione, V., Banfi, G., and Cauci, S. 2015. “Gender 

Differences in the VDR-Foki Polymorphism and 

Conventional Non-genetic Risk Factors in Association 

with Lumbar Spine Pathologies in an Italian Case-Control 

Study.” Int. J. Mol. Sci.  16 (2): 37722-39. doi: 

10.3390/ijms16023722. 

[11] Rukhadze, M., and Jankarashvili, J. 2013. Mechanisms of 

Action of Rehabilitation Methods for Shoulder 

Impingement Syndrome. The Third National Congress 

(International Participation) Dedicated to the 75th 

Anniversary of the Foundation of the Georgian Society of 

Physiologists. Materials, 114-5. 

[12] Rukhadze, M., and Modu, M. 2013. Complex 

Pathogenetic Rehabilitation of Osteochondrosis of the 

Spine. The Third National Congress (International 

Participation) Dedicated to the 75th Anniversary of the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hidalgo%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24976749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Detrembleur%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24976749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24976749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahaudens%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24976749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nielens%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24976749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oswald%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23946024
https://www.ncbi.nlm.nih.gov/pubmed/?term=Higgins%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=23946024
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assimakopoulos%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23946024


Management of Spinal Osteochondrosis Rehabilitation Process 

  

105 

Foundation of the Georgian Society of Physiologists. 

Materials, 69-70. 

[13] Rukhadze, M., and Modu, M. 2013. Algorithm of 

Physical Rehabilitation at Osteochondrosis of Spine. 

Program XXII Zjazdu Slovenskej spolocnosti Fyziatrie, 

balneologie a liecebnej rehabilitacie s medzinarodnou 

ucastou, www.fblk.sk (Slovak). 

[14] Rukhadze, M., Modu, M., and Lejava S. H. 2013. 

Menegment of Physical Rehabilitation in Patient with 

Osteocgondrosis of Spine. VI Materials of International 

Conference. Yerevan—Dilijan, 209-11. 

[15] Rukhadze, M., and Jankarashvili, J. 2016. Conservative 

Methods of Treatment of Shoulder Impingement 

Syndrome. “Rehab Science and Technology 

Update–RSTU 2016” (eposter). www.RSTU2016.com. 

[16] Andicochea, C. T., Fulkerson, J., Taylor, B. M., and 

Portouw, S. J. 2015. “Manual Therapy for Chronic Low 

Back Pain in an F-5 Pilot.” Mil. Med. 180 (10): e1132-5. 

doi: 10.7205/MILMED-D-14-00712. 

[17] Balthazard, P., de Goumoens, P., Rivier, G., 

Demeulenaere, P., Ballabeni, P., and Dériaz O. 2012. 

“Manual Therapy Followed by Specific Active Exercises 

Versus a Placebo Followed by Specific Active Exercises 

on the Improvement of Functional Disability in Patients 

with Chronic Non Specific Low Back Pain: A 

Randomized Controlled Trial.” BMC Musculoskelet 

Disord. 13: 162. doi: 10.1186/1471-2474-13-162.  

[18] Chodariov, S. V., Gavrishev S. V., Molchanovski, V., and 

Agasarov, L. U. 2001. Principles and Methods of 

Treatment of Patients with Vertebroneurological Pathology. 

[19] Cymet, T. C. 2014. “Osteopathic Manual Treatment and 

Ultrasound Therapy for Chronic Low Back Pain: An 

Illustration of Osteopathic Semantic Confusion.” J. Am. 

Osteopath Assoc. 114 (1): 6-7. doi: 

10.7556/jaoa.2014.002.  

[20] Epifanov, V. A. 2012. Restorative Medicine, textbook. 

(Russian). 

[21] Goertz, C. M., Long, C. R., Hondras, M. A., Petri, R., 

Delgado, R., Lawrence, D. J., Owens, E. F., and Meeker, 

W. C. 2013. “Adding Chiropractic Manipulative Therapy 

to Standard Medical Care for Patients with Acute Low 

Back Pain: Results of a Pragmatic Randomized 

Comparative Effectiveness Study.” Spine (Phila Pa 1976) 

38 (8): 627-34. doi: 10.1097/BRS.0b013e31827733e7. 

[22] Licciardone, J. C., Kearns, C. M., and Minotti, D. E. 2013. 

“Outcomes of Osteopathic Manual Treatment for Chronic 

Low Back Pain according to Baseline Pain Severity: 

Results from the OSTEOPATHIC Trial.” Man Ther. 18 

(6): 533-40. doi: 10.1016/j.math.2013.05.006. Epub 2013 

Jun 10. 

[23] Lippincott, Williams, and Wilkins. 2013. Therapeutic 

Exercise for Physical Therapist Assistants: Techniques 

for Intervention. 

[24] Perry, J., Green, A., Singh, S., and Watson, P. 2015. “A 

Randomised, Independent Groups Study Investigating the 

Sympathetic Nervous System Responses to Two Manual 

Therapy Treatments in Patients with LBP.” Man Ther. 20 

(6): 861-7. doi: 10.1016/j.math.2015.04.011. 

[25] Puentedura, E. J., and Flynn, T. 2016. “Combining Manual 

Therapy with Pain Neuroscience Education in the 

Treatment of Chronic Low Back Pain: A Narrative 

Review of the Literature.” Physiother Theory Pract. 32 (5): 

408-14. doi: 10.1080/09593985.2016.1194663. 

[26] Schmiemann, G., Blase, L., Seeber, C., Joos, S., 

Steinhäuser, J., Ernst, S., Großhennig, A., 

Hummers-Pradier, E., and Lingner, H. 2015. “Manual 

Therapy by General Medical Practitioners for Nonspecific 

Low Back Pain in Primary Care: The ManRück Study 

Protocol of a Clinical Trial.” J. Chiropr Med. 14 (1): 

39-45. doi: 10.1016/j.jcm.2015.02.003. Epub 2015 Mar 

13. 

[27] Carolyn, K., and Lynn, A. C. 2012. Therapeutic Exercise 

Foundations and Techniqes. 

[28] Gomes-Neto, M., Lopes, J. M., Conceição, C. S., Araujo, 

A., Brasileiro, A., Sousa, C., Carvalho, V. O., and Arcanjo, 

F. L. 2016. “Stabilization Exercise Compared to General 

Exercises or Manual Therapy for the Management of Low 

Back Pain: A Systematic Review and Meta-Analysis.” 

Phys. Ther. Sport. pii: S1466-853X(16)30071-2. doi: 

10.1016/j.ptsp.2016.08.004. 

[29] Houglum, P. 2010. Therapeutic Exercise for 

Musculoskeletal Injuires. 

[30] Rukhadze, M. 2001. Ridetheraly in the System of 

Physical Rehabilitation of Spine Osteochondrosis. The 

Dissertation Author’s Abstract on Competition of a 

Scientific Degree of the Doctor of Medical Sciences. 

Tbilisi, 96. (Georgian, Russian). 

[31] Rukhadze, M., and Jankarashvili, J. 2014. Algorithm of 

Physical Rehabilitation with Shoulder Impingement 

Syndrome. Actual Problems of Pathology, Therapy and 

Medical Rehabilitation. Collection of Scientific Works. 

Tbilisi, 54-63 (Georgian). 

 

 

http://www.rstu2016.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andicochea%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=26444483
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fulkerson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26444483
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=26444483
https://www.ncbi.nlm.nih.gov/pubmed/?term=Portouw%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=26444483
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balthazard%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22925609
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Goumoens%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22925609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rivier%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22925609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demeulenaere%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22925609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ballabeni%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22925609
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%C3%A9riaz%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22925609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cymet%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=24384968
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goertz%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=23060056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Long%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=23060056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hondras%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23060056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petri%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23060056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Delgado%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23060056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lawrence%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=23060056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Owens%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=23060056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meeker%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=23060056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meeker%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=23060056
https://www.ncbi.nlm.nih.gov/pubmed/?term=Licciardone%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=23759340
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kearns%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=23759340
https://www.ncbi.nlm.nih.gov/pubmed/?term=Minotti%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=23759340
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perry%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25920338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25920338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25920338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watson%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25920338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Puentedura%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=27362980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Flynn%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27362980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmiemann%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26693216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blase%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26693216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seeber%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26693216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joos%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26693216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steinh%C3%A4user%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26693216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gro%C3%9Fhennig%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26693216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hummers-Pradier%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26693216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lingner%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26693216
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomes-Neto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27707631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lopes%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=27707631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Concei%C3%A7%C3%A3o%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=27707631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Araujo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27707631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Araujo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27707631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brasileiro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27707631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sousa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27707631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carvalho%20VO%5BAuthor%5D&cauthor=true&cauthor_uid=27707631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arcanjo%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=27707631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arcanjo%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=27707631

