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Abstract. Background. The purpose of the study is to assess the clinical effectiveness of using platelet-rich plasma 
for functional recovery in patients with chronic back pain. Materials and methods. The research was carried out in 
the clinical units of the Ukrainian Research Institute of Transport Medicine and Petro Mohyla Black Sea National 
University in 2020–2023. Sixty patients with chronic dorsalgia were examined. Results. During the entire course 
of treatment, patients who received local platelet-rich plasma therapy did not experience any adverse reactions or 
intolerance, did not require adjustment or change of treatment regimen. After 2 weeks of therapy, compared to the 
initial level, a significant decrease in the severity of the pain syndrome according to the visual analog scale was 
found, by 2.1 ± 0.2 points in the main group and by 1.5 ± 0.3 points in the control group (p < 0.05). Conclusions. 
After the treatment, the functional capabilities of patients in the main group improved significantly — Neck Disability 
Index decreased from 51.9 ± 2.2 % to 34.5 ± 1.3 % in the main group and from 53.3 ± 2.4 % to 45.8 ± 2.4 % 
in the controls, and Oswestry Disability Index — from 68.8 ± 2.3 % to 49.6 ± 1.8 % and from 66.7 ± 2.6 % to 
55.8 ± 1.6 % (p < 0.05), respectively.
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Introduction
Vertebroneurological diseases are one of the most im-

portant medical and social problems in the world [11]. An 
increase in the frequency of back pain in economically de-
veloped countries is impressive. Damage to the peripheral 
nervous system caused by dystrophic-degenerative changes 
in the spine has become one of the most frequent causes 
of permanent disability; therefore, the medical and social 
significance of vertebral diseases is extremely high [4]. The 
monetary costs of treating back pain are three times higher 
than the costs of treating cancer patients, with 28 % of the 
population aged 20–69 suffering from recurrent back pain 
and 84 % experiencing a relatively long episode of back 
pain at least once in their lifetime [4, 13]. The prevalence of 
vertebroneurological pathology has a tendency to increase, 
especially with regard to cases of dorsalgia at a young age, 

frequent complications of the process, and an increase in the 
number of days of incapacity for work due to the exacerba-
tion of the disease [13].

Modern methods of treatment aimed at functional reco-
very in patients with spine pathology include both conserva-
tive and operative methods. More than 97 % of patients are 
currently treated conservatively and only about 3 % require 
surgical interventions [4, 11, 13]. The frequency of postope-
rative pain syndrome among operated patients is 25–30 %, 
and 7–8 % of them, unfortunately, require repeated surgery 
[3]. Among the conservative treatments for chronic dorsal-
gia, there are well-known methods that involve local admi-
nistration of drugs, as well as non-drug efferent therapy, 
which affects the entire body as a whole [5, 7]. Recently, the 
administration of platelet-rich plasma (PRP), both paraver-
tebrally and intradiscally, has become popular [8, 9, 15].
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The purpose of the study is to assess the clinical effec-
tiveness of platelet-rich plasma for functional recovery in 
patients with chronic back pain.

Materials and methods
The research was carried out in the clinical units of the 

Ukrainian Research Institute of Transport Medicine and 
Petro Mohyla Black Sea National University in 2020–2023. 
Sixty patients with chronic dorsalgia were examined. The 
severity of the pain syndrome and functional changes were 
assessed in all cases [12]. All patients underwent a general 
neurological examination. Degenerative-dystrophic changes 
were visualized using magnetic resonance imaging (Siemens 
Magnetom Avanto 1.5T), computed tomography (Siemens 
Somatom, Germany). Two groups were formed: the main 
one (n = 30), where treatment using PRP was applied, and 
the controls (n = 30), where therapy included nonsteroidal 
anti-inflammatory drugs, pregabalin, or gabapentin. Patients 
in both groups attended kinesiotherapy sessions throughout 
the follow-up period.

The average age of the controls was 36.4 ± 1.2 years. 
There were 17 (56.7 %) women and 13 (43.3 %) men in the 
group. The average age of patients in the main group was 
37.2 ± 1.3 years. They underwent repeated paravertebral in-
jections of PRP with an interval of 7–10 days between pro-
cedures. In terms of gender composition, the main group was 
similar to the control group (16 women (53.3 %), 14 men 
(46.7 %), p > 0.05).

A visual analog scale (VAS) was used to quantify pain 
[1]. Functional changes were assessed using the Neck Dis-
ability Index (NDI) (predominant cervical spine injury) and 
the Oswestry Disability Index (ODI) (predominant lumbo-
sacral injury) [6, 10].

All studies were conducted in accordance with modern 
bioethical requirements [2]. Each patient signed an informed 
consent to participate in the study. All measures are taken 
to ensure patient anonymity. Statistical processing was car-
ried out by methods of variance analysis using Statistica 14.0 
software (TIBCO, USA) [14].

Results
All patients had persistent pain lasting at least 90 days. 

Positive tension symptoms were noted in 57 (95.0 %) of 
cases. The range of active movements in the neck and lower 
back was reduced in all patients. Magnetic resonance ima-
ging and computed tomography scans revealed a decrease in 
the size of the vertebral bodies, a decrease in the height of 
the intervertebral spaces, signs of spondyloarthritis, scoliosis, 
intervertebral hernias, and circular protrusions.

Predominant lesions of the cervical spine were detec-
ted in 23.3 % of patients of the main group and 20.0 % of 

the controls, of the lumbar spine — in 26.7 % of patients 
in each group, combined lesions of the cervical and lumbar 
regions — in 50.0 and 53.3 % of cases, respectively.

The initial level of severity of the pain syndrome accor-
ding to VAS in patients before admission was within the 
range of 6.3 ± 0.4 points and 6.1 ± 0.8 points in the main 
and control groups of patients (р > 0.05).

Depending on the age, the duration of the chronic pro-
cess, the level of immobilization, a decrease in the volume 
of active movements in the cervical and lumbar spine, the 
duration of treatment for each specific patient was indivi-
dual. The average duration of treatment of individuals who 
received local injection of PRP until pain relief was 3 to 5 
days, until the onset of stable remission — 9–11 days.

During the entire course of treatment, patients who re-
ceived local PRP therapy did not experience any adverse 
reactions or intolerance, did not require an adjustment or a 
change in treatment regimen. After 2 weeks of therapy, com-
pared to the initial level, a significant decrease in the severity 
of the pain syndrome according to the VAS scale was found: 
by 2.1 ± 0.2 points in the main group and by 1.5 ± 0.3 points 
in the controls (р < 0.05).

Positive dynamics on the NDI and ODI was observed 
in both clinical groups, however, changes in the recovery of 
function were more pronounced in patients who underwent 
PRP therapy (Table 1). Thus, the initial level of NDI in 
the main group was 51.9 ± 2.2 %, in the control group — 
53.3 ± 2.4 %. For ODI, these figures were 68.8 ± 2.3 % and 
66.7 ± 2.6 %, respectively (p > 0.05).

After the treatment, the functional capabilities of patients 
in the main group improved significantly — NDI decreased 
to 34.5 ± 1.3 % in the main group and to 45.8 ± 2.4 % in 
the controls, and ODI — to 49.6 ± 1.8 % and 55.8 ± 1.6 % 
(p < 0.05), respectively.

Discussion
The use of PRP in degenerative-dystrophic changes 

of the spine has become more widespread in recent years. 
With chronic dorsalgia, there is an active inflammatory 
process in the intervertebral disc. At the same time, the 
involvement of chondrocytes in the nucleus pulposus and 
fibroblasts in the fibrous ring leads to pronounced degene- 
ration of the disc. The possibility of slowing down dege-
neration and reducing the altering effects of chronic in-
flammation due to the use of orthobiological drugs, which 
includes PRP, is being discussed [8, 9, 15]. However, the 
introduction of platelet-rich plasma directly into the disc 
requires ultrasound or X-ray guidance and is technically 
difficult. In our study, paravertebral injection was used, 
which showed a sufficient effectiveness to eliminate the 
manifestations of dorsalgia.

Table 1. Dynamics according to the NDI and ODI, %

Indices
Main group (n = 30) Control group (n = 30)

Before treatment After treatment Before treatment After treatment

NDI 51.9 ± 2.2 34.5 ± 1.3 53.3 ± 2.4 45.8 ± 2.4

ODI 68.8 ± 2.3 49.6 ± 1.8 66.7 ± 2.6 55.8 ± 1.6
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A recently published systematic literature review ana-
lyzed more than 40 publications on the use of PRP for the 
treatment of chronic low back pain [9]. The introduction 
of PRP directly into the intervertebral disc, into the joints, 
and epidurally is considered. PRP therapy has demonstrated 
better clinical results compared to corticosteroids, ozone 
therapy, antibiotics, and local anesthetics [8, 9].

The debate regarding the optimal concentration of plate-
lets and other formed elements of the blood in a concen-
trated plasma centrifuge remains relevant. In our opinion, 
the use of ultraconcentrated PRP rich in leukocytes has no 
advantages over traditional methods of PRP therapy [9, 13].

Technically simple paravertebral injection of PRP allows 
to reduce back muscle atrophy, which often occurs against 
the background of chronic degenerative changes of the spine. 
This improves the stabilization of the vertebral-motor seg-
ments and has a significant preventive effect.

Conclusions
1. During the entire course of treatment, patients who 

received local PRP therapy did not experience any adverse 
reactions or intolerance, did not require adjustment or a 
change in treatment regimen.

2. After 2 weeks of therapy, compared to the initial level, 
a significant decrease in the severity of the pain syndrome ac-
cording to VAS was found: by 2.1 ± 0.2 points in the main 
group and by 1.5 ± 0.3 points in the controls (p < 0.05).

3. After the treatment, the functional capabilities of pa-
tients in the main group improved significantly — NDI de-
creased from 51.9 ± 2.2 % to 34.5 ± 1.3 % in the main group 
and from 53.3 ± 2.4 % to 45.8 ± 2.4 % in the control group, 
and ODI — from 68.8 ± 2.3 % to 49.6 ± 1.8 % and from 
66.7 ± 2.6 % to 55.8 ± 1.6 % (p < 0.05), respectively.

References
 1. Chiarotto A, Maxwell LJ, Ostelo RW, Boers M, Tugwell P, 

Terwee CB. Measurement Properties of Visual Analogue Scale, Numeric 

Rating Scale, and Pain Severity Subscale of the Brief Pain Inventory 

in Patients with Low Back Pain: A Systematic Review. J Pain. 2019 

Mar;20(3):245-263. doi: 10.1016/j.jpain.2018.07.009.

 2. Dal-Ré R. Waivers of informed consent in research with com-

petent participants and the Declaration of Helsinki. Eur J Clin Phar-

macol. 2023 Apr;79(4):575-578. doi: 10.1007/s00228-023-03472-w. 

 3. Daniell JR, Osti OL. Failed Back Surgery Syndrome: A 

Review Article. Asian Spine J. 2018 Apr;12(2):372-379. doi: 10.4184/

asj.2018.12.2.372. 

 4. Fatoye F, Gebrye T, Mbada CE, Useh U. Clinical and eco-

nomic burden of low back pain in low- and middle-income countries: 

a systematic review. BMJ Open. 2023 Apr 25;13(4):e064119. doi: 

10.1136/bmjopen-2022-064119.

 5. Gilmore CA, Desai MJ, Hopkins TJ, et al. Treatment of 

chronic axial back pain with 60-day percutaneous medial branch PNS: 

Primary end point results from a prospective, multicenter study. Pain 

Pract. 2021 Nov;21(8):877-889. doi: 10.1111/papr.13055. 

 6. Hartman TJ, Nie JW, MacGregor KR, Oyetayo OO, Zheng 

E, Singh K. Neck Disability Index as a Prognostic Factor for Outcomes 

Following Cervical Disc Replacement. Clin Spine Surg. 2023 Oct 

1;36(8):310-316. doi: 10.1097/BSD.0000000000001459. 

 7. Hodges PW, Barbe MF, Loggia ML, Nijs J, Stone LS. Di-

verse Role of Biological Plasticity in Low Back Pain and Its Impact on 

Sensorimotor Control of the Spine. J Orthop Sports Phys Ther. 2019 

Jun;49(6):389-401. doi: 10.2519/jospt.2019.8716. 

 8. Kawabata S, Akeda K, Yamada J, et al. Advances in Plate-

let-Rich Plasma Treatment for Spinal Diseases: A Systematic Review. 

Int J Mol Sci. 2023 Apr 21;24(8):7677. doi: 10.3390/ijms24087677. 

 9. Machado ES, Soares FP, Vianna de Abreu E, et al. System-

atic Review of Platelet-Rich Plasma for Low Back Pain. Biomedicines. 

2023 Aug 28;11(9):2404. doi: 10.3390/biomedicines11092404. 

 10. McNeely EL, Zhang B, Neuman BJ, Skolasky RL. Es-

timating measurement error of the Oswestry Disability Index with 

missing data. Spine J. 2022 Jun;22(6):975-982. doi: 10.1016/j.

spinee.2022.01.013.

 11. Melman A, Lord HJ, Coombs D, Zadro J, Maher CG, 

Machado GC. Global prevalence of hospital admissions for low back 

pain: a systematic review with meta-analysis. BMJ Open. 2023 Apr 

21;13(4):e069517. doi: 10.1136/bmjopen-2022-069517.

 12. Nees TA, Riewe E, Waschke D, Schiltenwolf M, Neubauer 

E, Wang H. Multidisciplinary Pain Management of Chronic Back Pain: 

Helpful Treatments from the Patients' Perspective. J Clin Med. 2020 Jan 

5;9(1):145. doi: 10.3390/jcm9010145.

 13. Stamenkovic A, Clark BC, Pidcoe PE, et al. Distinguishing 

chronic low back pain in young adults with mild to moderate pain and 

disability using trunk compliance. Sci Rep. 2021 Apr 7;11(1):7592. doi: 

10.1038/s41598-021-87138-6.

 14. TIBCO Statistica® User's Guide. Version 14.0. Available 

from: https://docs.tibco.com/pub/stat/14.0.0/doc/html/UsersGuide/

GUID-058F49FC-F4EF-4341-96FB-A785C2FA76E9-homepage.

html.

 15. Urits I, Viswanath O, Galasso AC, et al. Platelet-Rich Plas-

ma for the Treatment of Low Back Pain: a Comprehensive Review. Curr 

Pain Headache Rep. 2019 Jul 3;23(7):52. doi: 10.1007/s11916-019-

0797-6.

Received 03.07.2024 
Revised 14.07.2024 

Accepted 23.07.2024

Information about authors
Ivan Badyin, PhD in Medicine, Physiotherapist, Rehabilitator, Research Fellow, State Enterprise “Ukrainian Research Institute of Transport Medicine” of the Ministry of Health of Ukraine, Odesa, Ukraine; 

e-mail: badyin2035@proton.me; phone: +380 (48) 722-53-64; https://orcid.org/0000-0001-8321-2719
Denys Khramtsov, PhD in Medicine, Neurologist, Associate Professor, Department of Therapeutic Disciplines, Medical Institute, Petro Mohyla Black Sea National University, Mykolaiv, Ukraine; e-mail: 

krot05091976@gmail.com; phone: +380 (97) 270-12-12; https://orcid.org/0000-0001-9254-5814
Yurii Vorokhta, PhD in Medicine, Neurologist, Associate Professor, Department of Therapeutic Disciplines, Medical Institute, Petro Mohyla Black Sea National University, Mykolaiv, Ukraine; e-mail: 

yuri.vorokhta@gmail.com; phone: +380 (97) 270-12-12; https://orcid.org/0000-0002-8390-4261

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Information about funding. The work was performed in accordance with the research topic “Improvement of diagnostic and treatment systems, physical and mental rehabilitation of patients with 

the most common non-infectious diseases” (state registration number 0124U000908).

https://pubmed.ncbi.nlm.nih.gov/30099210/
https://pubmed.ncbi.nlm.nih.gov/30099210/
https://pubmed.ncbi.nlm.nih.gov/30099210/
https://pubmed.ncbi.nlm.nih.gov/30099210/
https://pubmed.ncbi.nlm.nih.gov/30099210/
https://pubmed.ncbi.nlm.nih.gov/36884061/
https://pubmed.ncbi.nlm.nih.gov/36884061/
https://pubmed.ncbi.nlm.nih.gov/36884061/
https://pubmed.ncbi.nlm.nih.gov/29713421/
https://pubmed.ncbi.nlm.nih.gov/29713421/
https://pubmed.ncbi.nlm.nih.gov/29713421/
https://pubmed.ncbi.nlm.nih.gov/37185180/
https://pubmed.ncbi.nlm.nih.gov/37185180/
https://pubmed.ncbi.nlm.nih.gov/37185180/
https://pubmed.ncbi.nlm.nih.gov/37185180/
https://pubmed.ncbi.nlm.nih.gov/34216103/
https://pubmed.ncbi.nlm.nih.gov/34216103/
https://pubmed.ncbi.nlm.nih.gov/34216103/
https://pubmed.ncbi.nlm.nih.gov/34216103/
https://pubmed.ncbi.nlm.nih.gov/37053118/
https://pubmed.ncbi.nlm.nih.gov/37053118/
https://pubmed.ncbi.nlm.nih.gov/37053118/
https://pubmed.ncbi.nlm.nih.gov/37053118/
https://pubmed.ncbi.nlm.nih.gov/31151376/
https://pubmed.ncbi.nlm.nih.gov/31151376/
https://pubmed.ncbi.nlm.nih.gov/31151376/
https://pubmed.ncbi.nlm.nih.gov/31151376/
https://pubmed.ncbi.nlm.nih.gov/37108837/
https://pubmed.ncbi.nlm.nih.gov/37108837/
https://pubmed.ncbi.nlm.nih.gov/37108837/
https://pubmed.ncbi.nlm.nih.gov/37760845/
https://pubmed.ncbi.nlm.nih.gov/37760845/
https://pubmed.ncbi.nlm.nih.gov/37760845/
https://pubmed.ncbi.nlm.nih.gov/35121153/
https://pubmed.ncbi.nlm.nih.gov/35121153/
https://pubmed.ncbi.nlm.nih.gov/35121153/
https://pubmed.ncbi.nlm.nih.gov/35121153/
https://pubmed.ncbi.nlm.nih.gov/37085316/
https://pubmed.ncbi.nlm.nih.gov/37085316/
https://pubmed.ncbi.nlm.nih.gov/37085316/
https://pubmed.ncbi.nlm.nih.gov/37085316/
https://pubmed.ncbi.nlm.nih.gov/31948111/
https://pubmed.ncbi.nlm.nih.gov/31948111/
https://pubmed.ncbi.nlm.nih.gov/31948111/
https://pubmed.ncbi.nlm.nih.gov/31948111/
https://pubmed.ncbi.nlm.nih.gov/33828171/
https://pubmed.ncbi.nlm.nih.gov/33828171/
https://pubmed.ncbi.nlm.nih.gov/33828171/
https://pubmed.ncbi.nlm.nih.gov/33828171/
https://docs.tibco.com/pub/stat/14.0.0/doc/html/UsersGuide/GUID-058F49FC-F4EF-4341-96FB-A785C2FA76E9-homepage.html
https://docs.tibco.com/pub/stat/14.0.0/doc/html/UsersGuide/GUID-058F49FC-F4EF-4341-96FB-A785C2FA76E9-homepage.html
https://docs.tibco.com/pub/stat/14.0.0/doc/html/UsersGuide/GUID-058F49FC-F4EF-4341-96FB-A785C2FA76E9-homepage.html
https://pubmed.ncbi.nlm.nih.gov/31270622/
https://pubmed.ncbi.nlm.nih.gov/31270622/
https://pubmed.ncbi.nlm.nih.gov/31270622/
https://pubmed.ncbi.nlm.nih.gov/31270622/


220 International Neurological Journal (Ukraine), ISSN 2224-0713 (print), ISSN 2307-1419 (online) Vol. 20, No. 5, 2024

Оригінальні дослідження / Original Researches

Бадьїн І.Ю.1, Храмцов Д.М.2, Ворохта Ю.М.2

1ДП «Український науково-дослідний інститут медицини транспорту» МОЗ України, м. Одеса, Україна
2Медичний інститут, Чорноморський національний університет імені Петра Могили, м. Миколаїв, Україна

Використання збагаченої тромбоцитами плазми в лікуванні хворих на хронічну дорсалгію
Резюме. Актуальність. Метою дослідження було оцінити 
клінічну ефективність використання збагаченої тромбоцита-
ми плазми (PRP) щодо функціонального відновлення в паці-
єнтів із хронічним болем у спині. Матеріали та методи. До-
слідження проводились у клінічних підрозділах Українського 
науково-дослідного інституту медицини транспорту та Чорно-
морського національного університету імені Петра Могили в 
2020–2023 роках. Обстежено 60 хворих на хронічну дорсалгію. 
Результати. Протягом усього курсу лікування в пацієнтів, які 
отримували місцеву PRP-терапію, не спостерігалося побічних 
реакцій та непереносимості, вони не потребували коригуван-
ня або зміни схеми лікування. Через 2 тижні лікування по-

рівняно з початковим рівнем виявлено вірогідне зменшення 
вираженості больового синдрому за візуальною аналоговою 
шкалою на 2,1 ± 0,2 бала в основній групі й на 1,5 ± 0,3 бала 
в контрольній (р < 0,05). Висновки. Після проведеної терапії 
значно покращилися функціональні можливості пацієнтів 
основної групи: індекс обмеження життєдіяльності через біль 
у шиї знизився з 51,9 ± 2,2 % до 34,5 ± 1,3 % в основній групі 
та з 53,3 ± 2,4 до 45,8 ± 2,4 % у контрольній, а індекс інваліди-
зації Освестрі — відповідно з 68,8 ± 2,3 % до 49,6 ± 1,8 % та з 
66,7 ± 2,6 % до 55,8 ± 1,6 % (p < 0,05).
Ключові слова: хронічний біль у спині; біль у шиї; PRP-
терапія; лікування; ефективність


