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Abstract  

Background: Low back pain (LBP) management via conservative therapy with intervention fails in some cases. However, there are still many 

challenges to choose the best choice. Minimally-invasive techniques such as ozone therapy are emerging choices for surgery. 

Objective: We evaluated the effects of ozone therapy on patients with LBP with protruding disc herniation who failed to respond to medical 

treatment. 

Methods: In this Randomized phase III clinical trial (2017-19), one hundred patients admitted to Imam Reza Hospital (Tabriz-Iran) for herniated 

disk-induced LBP were randomly divided (shape- and color-identical envelopes) into two case and control groups. Patients in the case group were 

treated with ozone therapy (25 mcg/mL in 5 cc volume) plus medical therapy (naproxen 500 mg and baclofen 10 mg, both two times a day). 

Alternatively, patients in the control group received only conventional medical therapy. Primary outcomes such as changes in pain intensity (VAS) 

and basal test before and after treatment and also secondary outcomes like the amount of analgesic used were evaluated in the  patients during 

two weeks, three months and six months after surgery. Student T-test and Chi-square were compared for comparing the data. 

Results: Mean pain intensities estimated by VAS and improvement of restless leg syndrome were not significantly different between the two groups 

during two weeks (p=0.8), three months (p=0.5) and six months (p=0.9) after the intervention. Pain intensity was found to be lower in both groups 

after the intervention compared with before treatment (p=0.001 for both). Moreover, significant differences were found between two groups in the 

Lasegue test during two weeks (p=0.02) and six months (p=0.01) after the intervention. 

Conclusion: Application of ozone therapy not only improves clinical pain syndrome in LBP patients but also leads to improved medical treatment 

in these patients.  

 

Keywords: Low back pain; Herniated disk; Ozone therapy; Medical therapy. 



Ozone Therapy as a Minimally-invasive Alternative in patients with Acute Lumbar Disc Herniation: A Randomized Clinical Trial 

Trauma Monthly. 2021;26(4):206-212   |   207 



Salehpour et al 

208   |   Trauma Monthly. 2021;26(4):206-212 



Ozone Therapy as a Minimally-invasive Alternative in patients with Acute Lumbar Disc Herniation: A Randomized Clinical Trial 

Trauma Monthly. 2021;26(4):206-212   |   209 

 
 



Salehpour et al 

210   |   Trauma Monthly. 2021;26(4):206-212 

 
 



Ozone Therapy as a Minimally-invasive Alternative in patients with Acute Lumbar Disc Herniation: A Randomized Clinical Trial 

Trauma Monthly. 2021;26(4):206-212   |   211 

 



Salehpour et al 

212   |   Trauma Monthly. 2021;26(4):206-212 

1. Aghamohamadi D, Gol MK. Checklist for Determining Severity of 

Pain and Type and Dosage of Analgesics Administered to Patients 

Undergoing Breast Surgeries. International Journal of Women's 

Health and Reproduction Sciences. 2020;8(2):227-31. 

doi:10.15296/ijwhr.2020.36 

2. Gol MK, Aghamohamadi D. Effect of massage therapy with and 

without elastic bandaging on pain, edema, and shoulder dysfunction 

after modified radical mastectomy: a clinical trial. International 

Journal of Women's Health and Reproduction Sciences. 2020; 

8(1):73-8. doi:10.15296/ijwhr.2020.10 

3. Javanshir N, Salehpour F, Aghazadeh J, Mirzaei F, Alavi SAN. The 

distribution of infection with Propionibacterium acnes is equal in 

patients with cervical and lumbar disc herniation. European Spine 

Journal. 2017;26(12):3135-40. doi:10.1007/s00586-017-5219-z 

4. Aghazadeh J, Salehpour F, Ziaeii E, Javanshir N, Samadi A, Mirzaei 

F, et al. Modic changes in the adjacent vertebrae due to disc material 

infection with Propionibacterium acnes in patients with lumbar disc 

herniation. European Spine Journal. 2017;26(12):3129-34. 

doi:10.1007/s00586-016-4887-4 

5. Muto M, Avella F. Percutaneous treatment of herniated lumbar disc 

by intradiscal oxygen-ozone injection. Interventional 

Neuroradiology. 1998;4(4):279-86. 

doi:10.1177/159101999800400403 

6. Postacchini F. Lumbar disc herniation: a new equilibrium is needed 

between nonoperative and operative treatment. Spine. 

2001;26(6):601. doi:10.1097/00007632-200103150-00008 

7. Andreula CF, Simonetti L, De Santis F, Agati R, Ricci R, Leonardi M. 

Minimally invasive oxygen-ozone therapy for lumbar disk 

herniation. American Journal of Neuroradiology. 2003;24(5):996-

1000. 

8. Stolke D, Sollmann W-P, Seifert V. Intra-and postoperative 

complications in lumbar disc surgery. Spine. 1989;14(1):56-9. 
doi:10.1097/00007632-198901000-00011 

9. Bocci V, Borrelli E, Zanardi I, Travagli V. The usefulness of ozone 

treatment in spinal pain. Drug design, development and therapy. 

2015;9:2677. doi:10.2147/DDDT.S74518 

10. Dall'Olio M, Princiotta C, Cirillo L, Budai C, De Santis F, Bartolini S, 

et al. Oxygen-ozone therapy for herniated lumbar disc in patients 

with subacute partial motor weakness due to nerve root 

compression. Interventional Neuroradiology. 2014;20(5):547-54. 

doi:10.15274/INR-2014-10078 

11. Buric J, Rigobello L, Hooper D. Five and ten year follow-up on 

intradiscal ozone injection for disc herniation. International journal 

of spine surgery. 2014;8. doi:10.14444/1017 

12. Montazer M, Hadadi Z, Ghavami Z, Khanbabaei Gol M. 

Relationship of Body Mass Index with Chronic Pain after Breast 

Surgery in Women with Breast Cancer. The Iranian Journal of 

Obstetrics, Gynecology and Infertility. 2019;22(8):10-8. 

13. Guo S, Huang J, Jiang H, Han C, Li J, Xu X, et al. Restless legs 

syndrome: from pathophysiology to clinical diagnosis and 

management. Frontiers in aging neuroscience. 2017;9:171. 

doi:10.3389/fnagi.2017.00171 

14. Spannbauer A, Chwał a M, Ridan T, Berwecki A, Mika P, Kulik A, 

et al. Intermittent Claudication in Physiotherapists' Practice. BioMed 

research international. 2019;2019. doi:10.1155/2019/2470801 

15. Muto M, Andreula C, Leonardi M. Treatment of herniated lumbar 

disc by intradiscal and intraforaminal oxygen-ozone (O2-O3) 

injection. Journal of Neuroradiology. 2004;31(3):183-9. 

doi:10.1016/S0150-9861(04)96989-1 

16. Iliakis E. Ozone treatment in low back pain. Orthopaedics. 1995; 1 

(29-33):19. 

17. Gallucci M, Limbucci N, Zugaro L, Barile A, Stavroulis E, Ricci A, et 

al. Sciatica: treatment with intradiscal and intraforaminal injections 

of steroid and oxygen-ozone versus steroid only. Radiology. 2007; 

242(3):907-13. doi:10.1148/radiol.2423051934 

18. Xu L, Li Z, He X, Xiang D, Ma J, Hong C, et al. Evaluation of the 

clinical curative effect of an O2-O3 mixture to treat lumbar disc 

herniation with different treatment sessions. Interventional 

Neuroradiology. 2009;15(2):159-63. 

doi:10.1177/159101990901500204 

19. Paoloni M, Di Sante L, Cacchio A, Apuzzo D, Marotta S, Razzano 

M, et al. Intramuscular oxygen-ozone therapy in the treatment of 

acute back pain with lumbar disc herniation: a multicenter, 

randomized, double-blind, clinical trial of active and simulated 

lumbar paravertebral injection. Spine. 2009;34(13):1337-44. 

doi:10.1097/BRS.0b013e3181a3c18d 

20. Zhang Y, Ma Y, Jiang J, Ding T, Wang J. Treatment of the lumbar 

disc herniation with intradiscal and intraforaminal injection of 

oxygen-ozone. Journal of back and musculoskeletal rehabilitation. 

2013; 26(3):317-22. doi:10.3233/BMR-130386 

21. Magalhaes FN, Dotta L, Sasse A, Teixeira MJ, Fonoff ET. Ozone 

therapy as a treatment for low back pain secondary to herniated disc: 

a systematic review and meta-analysis of randomized controlled 

trials. Pain Physician. 2012. 

22. de Andrade RR, de Oliveira-Neto OB, Barbosa LT, Santos IO, de 

Sousa-Rodrigues CF, Barbosa FT. Effectiveness of ozone therapy 

compared to other therapies for low back pain: a systematic review 

with meta-analysis of randomized clinical trials. Revista brasileira de 

anestesiologia. 2019;69(5):493-501. 

doi:10.1016/j.bjane.2019.06.007 

https://doi.org/10.15296/ijwhr.2020.36
https://doi.org/10.15296/ijwhr.2020.10
https://doi.org/10.1007/s00586-017-5219-z
https://doi.org/10.1007/s00586-016-4887-4
https://doi.org/10.1177/159101999800400403
https://doi.org/10.1097/00007632-200103150-00008
https://doi.org/10.1097/00007632-198901000-00011
https://doi.org/10.2147/DDDT.S74518
https://doi.org/10.15274/INR-2014-10078
https://doi.org/10.14444/1017
https://doi.org/10.3389/fnagi.2017.00171
https://doi.org/10.1155/2019/2470801
https://doi.org/10.1016/S0150-9861(04)96989-1
https://doi.org/10.1148/radiol.2423051934
https://doi.org/10.1177/159101990901500204
https://doi.org/10.1097/BRS.0b013e3181a3c18d
https://doi.org/10.3233/BMR-130386
https://doi.org/10.1016/j.bjane.2019.06.007

