
BACKGROUND
As humans age, the musculoskeletal system 

undergoes various degenerative changes that can lead 
to debilitating conditions such as osteoarthritis (OA), 
osteoporosis, and muscle weakness (Sarcopenia). Stem 
cell therapy has emerged as a promising approach to 
address these issues by harnessing the regenerative 
potential of stem cells to repair damaged tissues and 
promote healing. In this chapter, we will explore 
the role of stem cells in geriatric musculoskeletal 
problems, focusing on their potential applications, 
current research findings, and future directions.

COMMON GERIATRIC 
MUSCULOSKELETAL PROBLEMS

Before delving into the role of stem cells, it is 
essential to understand the musculoskeletal issues 
commonly encountered in the geriatric population 
(Figure 1).
•	 Osteoarthritis: OA is a degenerative joint disease 

characterized by the breakdown of cartilage, 
leading to pain, stiffness, and reduced mobility.1

•	 Osteoporosis: Osteoporosis is a condition 
marked by decreased bone density and increased 
susceptibility to fractures.2

•	 Muscle weakness: Age-related muscle loss, or 
Sarcopenia, contributes to weakness, frailty, and 
increased risk of falls in older adults.3

These conditions significantly impact the quality 
of life and independence of older individuals, 
highlighting the need for effective treatment strategies.

ROLE OF STEM CELLS IN 
MUSCULOSKELETAL REGENERATION

Stem cells are undifferentiated cells capable of 
self-renewal and differentiation into various cell types.4 
They hold immense potential for tissue repair and 
regeneration due to their ability to replace damaged 
cells and modulate the inflammatory response. In the 
context of geriatric musculoskeletal problems, stem 
cells offer several advantages:

•	 Cartilage Regeneration: Mesenchymal stem 
cells (MSCs) have shown promising results in 
promoting cartilage regeneration and reducing 
inflammation in OA joints.
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Figure 1: Three common musculoskeletal problems 
in ageing Figure  2: Stem Cells and their Products
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•	 Bone Healing: MSCs can differentiate into 
osteoblasts, the cells responsible for bone 
formation, thereby enhancing bone healing and 
density in osteoporotic fractures.

•	 Muscle Repair: Stem cells, including satellite 
cells and MSCs, can regenerate muscle tissue and 
improve muscle function in sarcopenic individuals.

CLINICAL APPLICATIONS AND 
RESEARCH FINDINGS

Numerous preclinical and clinical studies have 
investigated the efficacy of stem cell therapy for 
geriatric musculoskeletal problems:

•	 Osteoarthritis: Clinical trials have demonstrated 
the safety and potential efficacy of intra-articular 
injection of MSCs in reducing pain and improving 
function in OA patients.

•	 Osteoporosis: Animal studies have shown that 
MSC transplantation can enhance bone formation 
and prevent bone loss in osteoporotic models, 
although clinical evidence in humans is limited.

•	 Muscle Weakness: Early-stage clinical trials have 
explored the use of autologous muscle-derived 
stem cells to improve muscle strength and function 
in sarcopenic patients, with promising results.

FUTURE DIRECTIONS AND 
CHALLENGES

While stem cell therapy holds great promise for 
treating geriatric musculoskeletal problems, several 
challenges need to be addressed:

•	 Standardization of Protocols: There is a 
lack of standardized protocols for stem cell 
isolation, expansion, and delivery, hindering the 

reproducibility and comparability of results.5

•	 Long-term Safety and Efficacy: Further research 
is needed to assess the long-term safety and 
efficacy of stem cell therapy, including the risk of 
tumorigenesis and immune rejection.

•	 Cost and Accessibility: Stem cell therapy can be 
costly and may not be readily accessible to all older 
adults, highlighting the importance of developing 
affordable and scalable treatment options.

•	 Ethical considerations

CONCLUSION
Stem cell therapy holds immense potential for 

addressing the musculoskeletal challenges faced 
by the geriatric population. By understanding the 
mechanisms of action, exploring clinical applications, 
and overcoming existing challenges, researchers 
and clinicians can pave the way for innovative 
regenerative treatments that improve the quality of 
life and functional independence of older adults with 
musculoskeletal disorders.
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