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Abstract

Background. Knee osteoarthritis is a common chronic disease that causes significant
disability in older adults. This umbrella review, based on published systematic
reviews and meta-analyses, evaluated the effectiveness of mesenchymal stem cells in
patients with knee osteoarthritis.

Methods. We selected systematic reviews of interventional studies in English that
evaluated the effectiveness of intra-articular injection of mesenchymal stem cells for
knee osteoarthritis. We critically appraised systematic reviews using the Joanna
Briggs Institute checklist.

Results. Of the 246 database search records after removing duplicates, eight studies
published between 2018 and 2023 were included in this review. The studies reported
significant improvements in pain reduction in patients with knee osteoarthritis after
administration of mesenchymal stem cells with satisfactory safety issues.
Conclusion. While the evidence for the efficacy and safety of intra-articular injection
of mesenchymal stem cells for knee osteoarthritis is promising, further research is
needed to establish its role as a definitive treatment option.

Practical Implications. This review's findings suggest that intra-articular injection of
mesenchymal stem cells holds promise as an effective and safe treatment for knee
osteoarthritis. The limited number of primary studies and the high level of risk of bias
were the main limitations of the evidence, suggesting caution in making clinical
recommendations based on this study's findings.

How to cite this article: Forozesh F, Eftekharsadat B, Babaei-Ghazani A, Badali A, Hamzehzadeh S, Naghilou S,
Dolati S, Salehi-pourmehr H. The potential of intra-articular injection of mesenchymal stem cells in the treatment of
knee osteoarthritis: a -review of systematic reviews. Med J Tabriz Uni Med Sciences. 2025;47(3): doi:
10.34172/mj.025.34052. Persian.

*Corresponding author; Email: Poormehrh@yahoo.com

© 2025 The Authors. This is an Open Access article published by Tabriz University of Medical Sciences under the terms of the Creative Commons
Attribution CC BY 4.0 License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.


https://doi.org/10.34172/mj.025.34052
https://mj.tbzmed.ac.ir/
mailto:Poormehrh@yahoo.com
mailto:Poormehrh@yahoo.com
https://doi.org/10.34172/mj.025.34052
https://orcid.org/0009-0005-5005-1361
https://orcid.org/0000-0002-1804-7793
https://orcid.org/0000-0003-3874-9298
https://orcid.org/0000-0003-0867-6307
https://orcid.org/0000-0001-5344-4885
https://orcid.org/0000-0001-5639-1141
https://orcid.org/0000-0002-6257-5411
https://orcid.org/0000-0001-9030-2106

Forozesh, et al.

Extended Abstract

Background

Knee Osteoarthritis (OA) is a common chronic
disease that causes significant disability in the
elderly, and it is the fourth-leading cause of disability
worldwide. According to estimates, 250 million
individuals worldwide are affected by this condition,
which is becoming increasingly common due to a
combination of aging, obesity, and an increase in the
number of injured joints. The most noticeable OA
symptoms are pain, stiffness, and locomotor
restriction. Mesenchymal stem cells have the
potential for regenerative, chondrogenic, and
immunomodulatory effects and have been suggested
to be effective for knee OA. The most common
method of administering MSCs for patients with
knee osteoarthritis is intra-articular injection. This
umbrella review aimed to evaluate the efficacy of
mesenchymal stem cells in patients with knee
osteoarthritis, based on the published systematic
reviews and meta-analyses.

Methods

This study used the Joanna Briggs Institute's (JBI)
umbrella review methodology and the Cochrane
Handbook's systematic review methodology.
PubMed, Scopus, ProQuest, Web of Science, and the
Cochrane Library were thoroughly searched. Search
strategy in PubMed was ((("Osteoarthritis"[Mesh])
OR ((((((((Osteoarthritis[ Title/Abstract]) OR

(Osteoarthritides[ Title/Abstract])) OR
(Osteoarthrosis[Title/Abstract])) OR
(Osteoarthroses[Title/Abstract])) OR
(Arthrosis[Title/Abstract])) OR

(Arthroses[Title/Abstract])) OR ("Degenerative
Arthritides"[Title/Abstract])) OR ("Degenerative
Arthritis"[Title/Abstract]))) AND (("Mesenchymal
Stem Cells"[Mesh]) OR (((((((("Wharton Jelly
Cell*"[Title/Abstract]) OR ("Wharton's Jelly
Cell*"[Title/Abstract])) OR ("Whartons Jelly
Cell*"[Title/Abstract])) OR ("Mesenchymal Stem
Cell*"[Title/Abstract])) OR ("Mesenchymal Stromal
Cell*"[Title/Abstract])) OR ("Mesenchymal
Progenitor Cell*"[Title/Abstract])) OR ("Bone
Marrow Stromal Cell*"[Title/Abstract])) OR ("Bone

Marrow Stromal Stem Cell*"[Title/Abstract]))))
AND (((("Systematic Review" [Publication Type])
OR "Systematic Reviews as Topic"[Mesh]) OR (
"Meta-Analysis" [Publication Type] OR "Meta-
Analysis as Topic"[Mesh] OR "Network Meta-
Analysis"[Mesh] ) OR ((((((*Systematic
Review"[Title/Abstract]) OR ("Systematic

Reviews"[Title/Abstract])) OR ("Meta-
Analysis"[Title/Abstract])) OR ("Meta-
Analyses"[Title/Abstract])) OR ("Meta

Analyses"[Title/Abstract])) OR ("Clinical Trial
Overview*"[Title/Abstract]))). Also, the list of
sources and references of all selected articles and
reports was reviewed and added to the study if they
were eligible. We selected systematic reviews of
interventional studies in English that evaluated the
efficacy and/or safety of intra-articular injection of
mesenchymal stem cells in knee osteoarthritis. The
information was gathered via a regular data
extraction form. The review authors pre-tested the
form before data extraction. One review author
extracted the data, while a second review author
thoroughly cross-checked it. The second review
author discovered extraction errors, which both
authors fixed via a consensus meeting. The JBI
critical appraisal checklist for systematic reviews
and research syntheses was used to evaluate the
essential appraisal of systematic reviews. The results
were narratively synthesized.

Results

Of the 246 database search records after removing
duplicates, eight studies published between 2018 and
2023 were included in this review. Studies have
reported significant improvements in pain reduction,
functional outcomes, and cartilage regeneration after
administration of mesenchymal stem cells in patients
with knee osteoarthritis, with satisfactory safety
issues. Visual analogue scale (VAS) and the Western
Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) were the' most commonly reported
outcomes in meta-analyses. The findings of this
review suggest that intra-articular injection of
mesenchymal stem cells holds promise as an
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effective and safe treatment for knee osteoarthritis.
However, there are still outstanding concerns about
the clinical significance of these findings. One of this
umbrella review's main limitations and critical
implications was the small number of primary
studies. This limitation directly affects the
conclusions'  strength  and the  findings'
generalizability. The small number of primary
studies in each meta-analysis often resulted in small
overall sample sizes, which reduced the precision of
estimates of treatment effects and increased
uncertainty about the clinical significance of the
results. The included studies had limitations in study
design and sample size, and the heterogeneity of
findings was considerable. This variation in study
characteristics makes it difficult to reach clear
conclusions about the safety and effectiveness of
intra-articular injection of mesenchymal stem cells
for knee osteoarthritis. In this context, another
limitation is that we did not consider the outcome of
the risk of bias assessment as a criterion for either
including or excluding articles in the review.
However, our search strategy followed the standard
methodology for systematic reviews, which resulted
in coverage of all evidence in this area. In addition,
there are still several unanswered questions

regarding optimal dosage, administration methods,
frequency, duration of treatment, and long-term
outcomes, which remain areas of ongoing research
and debate on this topic.

Conclusion

The limited number of primary studies and the
high risk of bias were the main limitations of the
evidence, suggesting caution in making clinical
recommendations based on the findings of this study.
The initial conclusions of this umbrella review
support the therapeutic efficacy of mesenchymal
stem cell therapy in managing knee osteoarthritis.
With continued advances in regenerative medicine,
mesenchymal stem cell therapy appears to have the
potential to improve the quality of life of individuals
worldwide and is an effective treatment for knee
osteoarthritis, either alone or as an adjunct therapy.
Given the limitations of the evidence, more
comprehensive studies with larger sample sizes and
more rigorous methodological approaches are
recommended. Clinical trial studies with longer and
more consistent follow-ups, with greater emphasis
on confounding factors and the development of
accurate screening tools for patient-reported
symptoms, are needed for a definitive conclusion.
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