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Background

4

Knee osteoarthritis (KOA) is a chronic degenerative disease prevalent in the 

elderly, especially in women, causing severe pain and difficulty in daily activities. 

Common treatments include surgery and joint injections. In cases refractory to 

conservative treatment, ultrasound-guided saphenous nerve block and pulsed 

radiofrequency (PRF) are effective options for analgesia. PRF, a technique that 

uses short pulses of RF combined with bone marrow aspirate (BMA), an 

autologous biological material composed of stem cells and growth factors, offers a 

new approach for the management of pain and inflammation in KOA, promoting 

prolonged pain relief and improved function.



OBJECTIVES
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This study proposes a combined technique of BMA and 

PRF as a promising approach in regenerative medicine for 

pain control in chronic knee osteoarthritis.



Introduction
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Osteoarthritis (OA) is a chronic and progressive disease characterized by severe pain, 

joint stiffness, and limited range of motion, especially in the elderly. The inflammatory 

process in OA involves pro-inflammatory cytokines, such as IL-1β and TNF-α, which 

contribute to the degradation of the extracellular matrix and chondrocyte apoptosis.


Although there are surgical and nonsurgical treatment options, such as arthroscopy, 

osteotomy, arthroplasty, lifestyle changes, and use of NSAIDs, many patients continue 

to have refractory pain. Less invasive techniques, such as ultrasound-guided 

peripheral nerve block and PRF, have demonstrated efficacy in modulating 

neuropathic pain.



SAPHENOUS NERVE
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The saphenous nerve is a terminal branch of the femoral nerve, 
which provides sensory innervation to the anteromedial, medial, 
and posteromedial regions of the lower limbs, from the distal 
part of the thigh to the medial malleolus.

Innervation map of te Saphenous nerve. - Source: ANSO App



TECHNIQUE

3

For BMA use, autologous aspirate is 
collected from the posterior iliac crest using 
sterile technique.

BONE MARROW ASPIRATE



TECHNIQUE
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SAPHENOUS NERVE BLOCK
Ultrasound-guided saphenous nerve block is performed with the patient in the prone 
position, using a linear transducer to identify target points along the femoral artery.



TECHNIQUE
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SAPHENOUS NERVE BLOCK
Ultrasound-guided saphenous nerve block is performed with the patient in the prone 
position, using a linear transducer to identify target points along the femoral artery.



TECHNIQUE
BONE MARROW ASPIRATE Injection
After collection, 10ml of BMA is injected into the joint space of 
the affected knee and the other 10ml along the saphenous nerve



TECHNIQUE
PULSED RADIOFREQUENCY 
After BMA injection, treatment is followed by application of PRF under 
the parameter of 45V, 20ms wave weight, 2 Hz, 42oC, for 10 minutes.



Conclusion

• The combination of bone marrow aspirate (BMA) and pulsed radiofrequency (PRF) 
in the management of knee osteoarthritis pain represents a promising and 
minimally invasive approach.


• Evidence suggests that these techniques, when combined, can significantly 
improve clinical outcomes, such as pain relief and functional improvement, 
financial viability and rapid recovery after the procedure, increasing patients' 
quality of life. 


• Additional studies are needed to validate the application and identify the patients 
who benefit most from this therapeutic combination.

BMA + Pulsed Radiofrequency



REFERENCES
Epidemiology and Pathogenesis of Osteoarthritis 
1. Lawrence RC, Helmick CG, Arnett FC, et al. Estimates of the Prevalence of Arthritis and Selected Musculoskeletal Disorders in the United States. Arthritis 

Rheum. 1998;41(5):778–799. doi:10.1002/1529-0131(199805)41:5<778::AID-ART4>3.0.CO;2-V.

2. Mobasheri A, Rayman MP, Gualillo O, Sellam J, van der Kraan P, Fearon U. The Role of Metabolism in the Pathogenesis of Osteoarthritis. Nat Rev 

Rheumatol. 2017;13(5):302–311. doi:10.1038/nrrheum.2017.50.

Clinical Diagnosis and Management 
3. Lambova SN, Müller-Ladner U. Osteoarthritis - Current Insights in Pathogenesis, Diagnosis and Treatment. Curr Rheumatol Rev. 2018;14(2):91–97. 

doi:10.2174/157339711402180706144757.

4. Hussain SM, Neilly DW, Baliga S, Patil S, Meek R. Knee Osteoarthritis: A Review of Management Options. Scott Med J. 2016;61(1):7–16. 

doi:10.1177/0036933015619588.

5. Trouvin AP, Perrot S. Pain in Osteoarthritis. Implications for Optimal Management. Joint Bone Spine. 2018;85(4):429–434. doi:10.1016/j.jbspin.2017.08.002.


Physiotherapy and Exercise Interventions 
6. Ferraz RB, Gualano B, Rodrigues R, et al. Benefits of Resistance Training with Blood Flow Restriction in Knee Osteoarthritis. Med Sci Sports Exerc. 

2018;50(5):897–905. doi:10.1249/MSS.0000000000001530.

7. Jamtvedt G, Dahm KT, Christie A, et al. Physical Therapy Interventions for Patients with Osteoarthritis of the Knee: An Overview of Systematic Reviews. 

Phys Ther. 2008;88(1):123–136. doi:10.2522/ptj.20070043.

Injectable Therapies and Nerve Blocks 
8. Hepper CT, Halvorson JJ, Duncan ST, Gregory AJ, Dunn WR, Spindler KP. The Efficacy and Duration of Intra-Articular Corticosteroid Injection for Knee 

Osteoarthritis: A Systematic Review of Level I Studies. J Am Acad Orthop Surg. 2009;17(10):638–646. doi:10.5435/00124635-200910000-00006.

9. Kim DH, Choi SS, Yoon SH, et al. Ultrasound-Guided Genicular Nerve Block for Knee Osteoarthritis: A Double-Blind, Randomized Controlled Trial of Local 

Anesthetic Alone or in Combination with Corticosteroid. Pain Physician. 2018;21(1):41–52.

10. Kesikburun S, Yaşar E, Uran A, Adigüzel E, Yilmaz B. Ultrasound-Guided Genicular Nerve Pulsed Radiofrequency Treatment For Painful Knee Osteoarthritis: 

A Preliminary Report. Pain Physician. 2016;19(6):E751–E759.

Joint Anatomy and Innervation 
11. Hirasawa Y, Okajima S, Ohta M, Tokioka T. Nerve Distribution to the Human Knee Joint: Anatomical and Immunohistochemical Study. Int Orthop. 

2000;24(1):1–4. doi:10.1007/s002640050001.

12. Tran J, Peng PW, Lam K, Baig E, Agur AM, Gofeld M. Anatomical Study of the Innervation of Anterior Knee Joint Capsule: Implication for Image-Guided 

Intervention. Reg Anesth Pain Med. 2018;43(4):407–414. doi:10.1097/AAP.0000000000000778.

Stem Cell Therapies 
13. Ziegler CG, Van Sloun R, Gonzalez S, et al. Characterization of Growth Factors, Cytokines, and Chemokines in Bone Marrow Concentrate and Platelet-Rich 

Plasma: A Prospective Analysis. Am J Sports Med. 2019;47(9):2174–2187. doi:10.1177/0363546519832003.

14. Murray IR, West CC, Hardy WR, et al. Natural History of Mesenchymal Stem Cells, from Vessel Walls to Culture Vessels. Cell Mol Life Sci. 2014;71(8):1353–

1374. doi:10.1007/s00018-013-1462-6.

15. Caplan AI. All MSCs Are Pericytes? Cell Stem Cell. 2008;3(3):229–230. doi:10.1016/j.stem.2008.08.008.



