
University of North Dakota University of North Dakota 

UND Scholarly Commons UND Scholarly Commons 

Physician Assistant Scholarly Project Posters Department of Physician Assistant Studies 

Spring 2024 

Minimally Invasive Therapies in the Treatment of Arthropathy Minimally Invasive Therapies in the Treatment of Arthropathy 

Steven Bateman 
University of North Dakota 

How does access to this work benefit you? Let us know! 

Follow this and additional works at: https://commons.und.edu/pas-grad-posters 

 Part of the Medicine and Health Sciences Commons 

Recommended Citation Recommended Citation 
Bateman, Steven, "Minimally Invasive Therapies in the Treatment of Arthropathy" (2024). Physician 
Assistant Scholarly Project Posters. 289. 
https://commons.und.edu/pas-grad-posters/289 

This Poster is brought to you for free and open access by the Department of Physician Assistant Studies at UND 
Scholarly Commons. It has been accepted for inclusion in Physician Assistant Scholarly Project Posters by an 
authorized administrator of UND Scholarly Commons. For more information, please contact 
und.commons@library.und.edu. 

https://commons.und.edu/
https://commons.und.edu/pas-grad-posters
https://commons.und.edu/pas
https://und.libwizard.com/f/commons-benefits?rft.title=https://commons.und.edu/pas-grad-posters/289
https://commons.und.edu/pas-grad-posters?utm_source=commons.und.edu%2Fpas-grad-posters%2F289&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/648?utm_source=commons.und.edu%2Fpas-grad-posters%2F289&utm_medium=PDF&utm_campaign=PDFCoverPages
https://commons.und.edu/pas-grad-posters/289?utm_source=commons.und.edu%2Fpas-grad-posters%2F289&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:und.commons@library.und.edu


Minimally Invasive Therapies in the Treatment of Arthropathy
Steven Bateman, PA-S   Contributing Author: Jay Metzger, Ph.D., PA-C
Department of Physician Assistant Studies, University of North Dakota School of Medicine & Health Sciences
Grand Forks, ND  58202-9037

Abstract

Introduction
• An estimated 27% of adults >45 years of age suffer 

osteoarthritis  of the hip, surging to 42% those >75.

• Joint pain diminishes capacity and quality of life; 
worsens progression of life-style diseases such as obesity, 
non-insulin dependent diabetes, and cardiovascular 
disease.

• Arthropathy treatments vary in efficacy and reliability.

• This review evaluates common minimally invasive 
interventions and novel biologics such as MSC therapy.

Research Question

Literature Review – Convention

Applicability to Clinical Practice
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Discussion

This literature review explores the efficacy of minimally 
invasive therapies that precede and delay surgical 
intervention in adult patients experiencing functional 
limitations and pain in major joints. The effectiveness of 
physical therapy and injections such as corticosteroids, 
hyaluronic acid, platelet-rich plasma, and mesenchymal 
stem cells (MSC) was evaluated. A comprehensive search 
of PubMed utilizing MeSH terms yielded 114 relevant 
studies, which were screened based on inclusion criteria 
of human studies published within the past five years. 
Keywords included mesenchymal stem cells, stem cells, 
mesenchymal, arthroplasty, and joints. Producing few 
results, inclusion criteria were later expanded to include 
studies within the past ten years, their references, articles 
citing results, and articles similar to results. Of note, the 
chondrotoxic nature of corticosteroid (CS) injections 
suggests alternative first-line therapies in hyaluronic acid 
(HA) and platelet-rich plasma (PRP), particularly in 
earlier stages of disease. Regarding MSC findings, low 
side-effect profiles with evidence of induced regeneration 
are encouraging, but studies that evaluate their 
effectiveness compared to other treatments are lacking. 
Although MSC therapies lack a robust evidence base, 
their potential warrants further investigation.

Does the use of mesenchymal stem cell therapies restore tissue 
integrity, functional utility, or significantly delay surgical 
intervention of major joints compared to conservative and 
minimally invasive alternatives in adult patients with functional 
deficit or pain in any major joint that involves damage to 
tendon, ligament, cartilage, or arthritic changes?

• Conservative physical therapies have a durable effect (Hando, 
2012) in reducing pain, increasing range of motion, and 
improving physical function in injured or diseased joints 
(Abbot, 2013; Beselga, 2016).

• High-force manual therapies are more effective than low- or 
moderate-force treatments (Estébanez-de-Miguel, 2018), and 
patient education absent manual therapy is insufficient for 
symptom improvement (Poulson, 2013).

• Arthropathies are progressive via inflammation-proteolysis 
positive feedback (Matthiessen, 2017).

• Corticosteroid (CS) injections have wildly variable degrees and 
duration of effect (McCabe, 2016), with only 32.9% of patients 
showing symptom improvement greater than two weeks (Lai, 
2018). >40% progress to surgical intervention within one year 
(Walter, 2019).

• CS injection accelerates degeneration, hastening the need for 
total joint replacement (10.2 months with versus 24.9 months 
without) (Hess, 2018). Risks of infection increase, worsened by 
repeat injections (Chambers, 2017)

• Hyaluronic acid (HA) injections are similarly reliable and 
effective compared to corticosteroids, but there is a several-week 
delay in symptom improvement (Tammachote, 2016; Brander, 
2019; Wu, 2017).

• HA is most effective in mild to moderate disease states 
(Pagliocomi, 2018; Piccarilli, 2016), with improvements 
enhanced by concomitant physical therapy (Mauro, 2017).

Corticosteroids, while a powerful and inexpensive tool in the 
treatment of arthralgia, come with consequences that patients 
pay in accelerated degeneration and symptom progression 
over the months and years that follow. Proving equally 
reliable and effective, alternative therapies such as hyaluronic 
acid and platelet-rich plasma treatments should be considered. 
Contrasting platelet-rich plasma, hyaluronic acid injections are 
shelf-stable and involve no harvest requirements or lengthy 
centrifugation process. As such, providers in the clinical 
setting may consider hyaluronic acid a lower-risk alternative to 
corticosteroids for persistent joint pain and dysfunction 
refractory to conservative measures. A review of the therapies 
above demonstrates a needed shift in first-line intra-articular 
injections for the treatment of arthropathy, and while the 
treatments above help to delay surgical intervention, definitive 
treatment is unlikely to be found through the use of 
mesenchymal stem cells given their equipment, laboratory, 
and imaging requirements.

I wish to acknowledge advisor Jay Metzger, Professor Vicki 
Andvik, and librarian Megan Denis for their efforts in 
support of this project. My thanks also to friends and family 
who have lent aid throughout this challenging time.

Statement of the Problem
• Arthropathies are generally progressive in nature, 

ultimately requiring definitive treatment/arthroplasty.

• These treatments are highly invasive and come with 
substantial risks.  Access in rural settings is limited.

• Physical therapies, while effective, require direct 
supervision and repeat treatment. Access may be limited.

• Other minimally invasive therapies have variable duration 
and effect, with minimal delay in surgical intervention.
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Literature Review – MSC Therapy

• Platelet rich plasma (PRP) 
injections are effective adjuncts 
to physical therapy in the 
treatment of acute injury 
(Koch, 2018).

• Similar to HA, PRP is more 
reliably effective in mild to 
moderate disease states 
(Kraeutler, 2016). Compared 
to HA, PRP demonstrates 
greater degree of improvement 
(Dallari, 2016; Nouri, 2022).

• Commonly harvested from bone marrow or adipose tissue, 
MSCs are thought to differentiate into numerous cell lines, 
contribute to and coordinate tissue remodeling, modulate 
inflammation, and stimulate angiogenesis (Pak, 2018).

•  Single-dose treatment of 
expanded bone marrow-
derived MSC demonstrated 
significant, durable 
improvement of symptoms in 
18 patients with hip, knee, or 
ankle arthropathy. There were 
no serious adverse events 
(Emadedin, 2015).

• MRI analysis demonstrated 
significant articular cartilage 
regeneration following 
treatment (Emadedin, 2015).

• Substantial reductions in 15-year total knee arthroplasty rates in 
MSC transplantation to subchondral bone (20%) relative to 
intra-articular transplantation (70%) (Heringou, 2021)

•  Single-dose treatment of adipose-derived MSC (ad-MSC) 
demonstrated significant improvements in pain, stiffness, and 
function in mild-to-moderate knee OA. Little or no benefit was 
demonstrated in patients with advanced OA (B kowski, 2021).ą

• Advanced knee OA responsive 
to single-dose treatment of 
expanded ad-MSC following 
arthroscopic abrasion with 
significant hyaline cartilage 
regeneration. (Freiteg, 2020)

Single dose responses in MSC 
therapies are dramatic and
durable, both in symptom reduction and hyaline cartilage 
regeneration. Unfortunately, techniques and materials required 
to perform MSC transplantation preclude their use in clinical 
settings. Conventional treatments review reveals unreliable and 
chondrotoxic effect with CS use, with PRP and HA serving as 
safer alternatives. It is apparent throughout that each treatment is 
most effective when used earlier in the course of arthropathy.
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