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INTRODUCTION: 
Bone marrow-derived mesenchymal stem 
cells (MSCs) are a promising option to treat 
knee osteoarthritis (OA). Their safety and 
usefulness have been reported in several 
clinical trials. This was a systematic review 
aimed to determine the optimal dosage of 
Intraarticular Bone Marrow Derived 
Mesenchymal Stem Cell Injection for 
patients with Knee Osteoarthritis. 
 
METHODS: 
Two independent authors performed the 
literature search. This study was conducted 
according to the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses 
guidelines (PRISMA). The main databases 
were accessed: Pubmed via Ovid, Cochrane 
Library and Scopus. For this systematic 
review, all articles treating percutaneous 
injections of bone marrow-derived 
mesenchymal stem cells for knee OA were 
considered. We included relevant studies 
published up till 31 May 2022 which assesses 
safety and efficacy of bone marrow derived 
stem cell injection in knee osteoarthritis and 
the dosage given. The statistical analysis was 
performed with Review Manager Software 
5.4. 
 
RESULTS: 
Ten studies met the inclusion criteria. There 
were no significant adverse events from the 
injection of MSCs compared to their controls. 
Our review revealed that all functional 
outcome indicators, including VAS for Pain, 
WOMAC, Lysholm, and Tegner, as well as 
radiological outcome metrics, such WORMS, 
revealed a significant improvement after 
MSC transplantation when compared to their 
corresponding controls over time. 
Table 1 showing the characteristics of the 
included studies. 

 
DISCUSSIONS: 
We comprehensively and systematically 
reviewed all the available literature of which 
are multinational, published RCTs to assess 
the efficacy and safety of MSC treatment for 
knee OA patients. Our review found that all 
functional outcome indicators, revealed a 
statistically significant improvement after 
MSC transplantation when compared to their 
corresponding controls over time. The ability 
of MSCs to regenerate cartilage and restore it 
to the articular surface is intriguing. Our 
analysis findings showed that MSC therapy 
might dramatically relieve pain, minimize 
symptoms, and enhance knee OA 
patient's function. MSC therapy has also 
been proved to be safe.  
 
CONCLUSION: 
Our review establishes the efficacy and 
safety of BM-MSC injection in the 
management of osteoarthritis of the knee. 
Hence, these results suggest that MSC 
therapy has great potential as an efficacious 
treatment for patients with knee OA. As for 
the suggested dosage would be of 4 x 107 
cells as it is already sufficient for significant 
functional advantages of MSC therapy. 
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