
 

 

 

 
Autologous Adipose-Derived Biocellular 
(Stem Cell-Rich) Prolotherapy into Hoffa’s 
Fat Pad Improves Knee Osteoarthritis 
A case series demonstrates improvement in quality and density of the fat pad, 
knee pain reduction, and increased function in patients with moderate-to-
severe knee OA. 
By Donna D. Alderman, DO, Mira C. Mehra, Tobin C. Paez and Trenton J. Sincomb 

 

Osteoarthritis of the Knee: Prevalence and 

Treatment Gaps 

Knee osteoarthritis is a common problem in 

the US population, with 14 million 

Americans suffering from symptomatic 

disease.1 Development of knee osteoarthritis 

(OA) can be related to several risk factors, 

including a sedentary lifestyle, previous knee 

injury, female gender,obesity,and diabetes.2  

 

Individuals are also living longer. In 2017, 

the CDC reported an average US life 

expectancy of 78.6 years,3,4 while in 1970 it 

was only 56.4 years.5 This explains the 

increased prevalence of knee OA in the aging 

Baby Boomer population.6 

 

Traditional treatment options 

include NSAIDs, corticosteroids, hyaluronic 

acid, arthroscopic surgery, and, ultimately, 

joint replacement. NSAIDs and 

corticosteroids, while sometimes providing 

relief, are only temporary and may have 

detrimental effects;7-11 hyaluronic acid has a 

low success rate (approximately 50%), and is 

temporary;12,13 knee arthroscopic surgery is 

not generally recommended in older adults 

because studies have shown no appreciable 

difference in outcome versus 

placebo;14,15 and joint replacement is not 

without risk.  

 

In 2016, the American Academy of 

Orthopaedic Surgeons reported a higher 

number of patients than expected had pain 1 

year after total knee replacement (TKA), and 

recommended that TKA only be considered 

after all non-surgical treatments have 

failed.16 Platelet-rich plasma (PRP) knee 

injections have been studied in recent years, 

and while often superior to either 

corticosteroids or hyaluronic acid,17-19 PRP 

tends to be more effective for the early stages 

of OA.20,21 Thus, better treatment options are 

needed, especially for more advanced forms 

of the disease. 
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Newer Treatment Approaches for Painful 

Knee Osteoarthritis 

Mesenchymal stem cells (MSCs) are an 

effective treatment option for knee 

osteoarthritis, with the potential to regenerate 

cartilage and connective tissue, as well as 

stimulate the microenvironment toward 

healing.22-27 Adipose (fat) is an abundant 

source of MSCs in the human body.28-30 Of 

note in the knee is the infrapatellar fat pad 

(IPFP), also known as Hoffa’s fat pad. 

Biopsies of healthy IPFPs show high 

quantities of MSCs.31 Interestingly, there is a 

strong correlation between patients with 

osteoarthritis, dysfunction and pain, and the 

presence of a depleted, inflamed, and 

unhealthy fat pad.32-36 

 

Adipose-derived biocellular (stem cell rich) 

prolotherapy uses autologous lipoaspirate 

(tissue-stromal vascular fraction, t-SVF) 

extracted from healthy adipose (usually 

flank/abdomen) in an individual, plus 

autologous high-density PRP, to create a 

stem cell-rich formula (t-SVF/PRP), which is 

then injected back into that same individual, 

in areas where needed.37-39 

 

We hypothesized that t-SVF/PRP, injected 

directly into a depleted IPFP, could improve 

the quality, density, and cellularity of the fat 

pad, and through paracrine effects, reduce 

knee inflammation and pain, in patients with 

symptomatic knee OA. The goal of our study 

was to test this hypothesis and document 

changes with ultrasound. The following is a 

summary of our methods and results. 

Case Series: Using Stem Cell-Rich 

Prolotherapy to Improve Knee 

Osteoarthritis 

Materials and Methods 

Several hundred knees have been treated with 

t-SVF/PRP over the past 10 years at our 

clinics (Hemwall Center for Orthopedic 

Regenerative Medicine, Valencia and 

Alameda, California). Adipose extraction 

was done using the Tulip Medical cell-

friendly microcannula system, following the 

Alderman-Alexander protocol40 (see Figure) 

 
 

Terumo-Harvest high-density PRP was 

prepared per standard protocol. Using 

ultrasound guidance, an average of 2 cc of t-

SVF/PRP was directly injected into the IPFP 

(see Figure).   

 

 
 

Other areas were also injected as per 

individual patient treatment plan. Ultrasound 

equipment was the Sonosite M-Turbo and the 

Konica Minolta Sonimage HS1. Post-

procedure, patients were seen for follow-up 

twice, first at 4 to 6 months, then again at 9 to 

12 months, when possible. Improvement was 

measured with repeat ultrasounds, direct 

exams, and a subjective questionnaire.

.    
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General Results 

Fifty-one patient charts were randomly 

selected for analysis. Patients were from 38 

to 78 years old, with at least one prior 

unsuccessful, traditional intervention 

(corticosteroid, hyaluronic acid, NSAID, PT, 

and/or surgery). Analysis of Biocellular 

(Stem Cell-Rich) procedure results revealed 

no complications reported for any patient, 

either from adipose extraction or knee 

injections. Forty-seven of the 51 (92.1%) 

patients reported subjective mprovement in 

pain and function at an average of 158-day 

follow-up. Three patient charts were 

examined in detail. The three patients chosen 

for elaboration represent varying age groups 

and presented with different symptoms and 

severity. The associated figures show 

ultrasound imaging of the IPFP before, and 

after, t-SVF/PRP.  

Case Examples 
Patient Example #1 

A 72-year-old male, presenting with 

moderately severe OA and a 3-year history of 

right knee pain, crepitus, and instability 

Before treatment, ultrasound imaging 

showed extensive hypoechoic regions of the 

IPFP and a tendonotic patella tendon. Six 

months after treatment, imaging revealed 

increased tissue density of both the IPFP and 

patella tendon (see Figure 3). The patient 

reported overall decreased pain and increased 

stability, with a huge improvement in 

functionality and quality of life (QOL). 

Patient 1 before (left) and after treatment  

 

Patient Example #2 

A 52-year-old female, presenting with 

moderately severe chondromalacia, mild-to-

moderate cartilage degeneration, left knee 

pain, tracking dysfunction, and a “plucking 

sensation” with movement. 

Pain/discomfort level prior to treatment was 

rated by the patient as severe, with moderate 

reduction of activity. Ultrasound imaging 

showed hypoechoic regions, disorganized 
tissue fibers, and degenerative changes in 

the IPFP. Nine months after treatment, 

imaging revealed improved density of 

previously hypoechoic regions, better 

organization of tissue fibers, and improved 

joint space see Figure 4). 

The patient reported a huge reduction of 

symptoms, elimination of the “plucking 

sensation,” and improvement in overall pain, 

leading to increased activity and 

functionality. 

https://www.practicalpainmanagement.com/sites/default/files/imagecache/lightbox-large/images/2021/02/22/Figure%203.%20Patient%201%20before%20%28left%29%20and%20after%20treatment.jpg


 

 

Patient 2 before (left) and after treatment  

 

Patient Example #3 

A 38-year-old male, presenting with a history 

of right ACL reconstruction surgery 10 years 

prior. 

This patient reported reduced activity 

because of pain over the past 2 years, and a 

constant sensation of instability. Imaging 

indicated a large region of low tissue density 

of the IPFP, a tendonotic patellar tendon, and 

moderate degenerative joint changes. Nine 

months after treatment, imaging revealed 

significant improvement of both the IPFP and 

patellar tendon (see Figure 5). The patient 

reported a drastic improvement in pain, 

stability, functionality, and QOL. 

Patient 3 before (left) and after treatment  

 

Discussion 

Twenty years ago, researchers discovered 

adipose as an important mesenchymal stem 

cell source. 41 Adipose contains hundreds of 

times more MSCs than bone marrow and is 
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more easily obtained with a minimally 

invasive procedure. Adipose-derived MSCs 

can also commit toward the chondrogenic, 

osteogenic, adipogenic, myogenic, and 

neurogenic lineages42,43 (see  Figure below). 

Furthermore, adipose retains its regenerative 

ability longer than bone marrow does, 

making it an ideal stem cell source for older 

adults.44-46 Our protocol uses autologous 

adipose, together with PRP, because this 

combination has been found to be synergistic, 

providing enhanced healing in multiple 

studies.47-49 

 

    

The function of the infrapatellar fat pad is 

often debated. However, it is generally 

believed to be two-fold: 

1. to provide padding, lubrication,50 and 

shock absorption for the knee joint51 

2. as a source of adult MSCs, for use in 

connective tissue, cartilage, and joint 

repair.52,53 

 

In fact, regarding point #2, it is believed that 

a healthy fat pad may provide a protective 

role in knee OA.54  Conversely, an unhealthy 

fat pad may represent reduction of the MSC 

population and may contribute to 

degenerative changes through excretion of 

inflammatory proteins.55 Since there is also 

depletion and/or functional alteration of MSC 

populations associated with 

osteoarthritis,56 supplying healthy adipose, 

with its high population of MSCs, together 

with PRP growth factors, directly into a 

depleted IPFP, theoretically has the potential 

to restore the IPFP to health and replenish 

MSC supply. A secondary effect of t-

SVF/PRP treatment could be MSC paracrine 

signaling to promote cartilage and connective 



tissue repair and shift the microenvironment 

more favorably toward healing.57 

 

In 2017, Adriani et al hypothesized that 

subcutaneous adipose, with its high content 

of MSCs, injected into the knee joint might 

contribute to cartilage healing and improve 

mechanical joint function in patients with 

OA. The Adriani study had positive results 

and concluded that autologous fat transfer 

into the joint is a viable treatment for knee 

OA symptoms.58 However that study lacked 

ultrasound imaging for guidance, or to 

evaluate changes. Adriani also did not inject 

directly into the IPFP, or consider its 

relationship or importance, and did not use 

PRP. Our study expanded upon Adriani by 

including ultrasound guidance and pre/post 

imaging, direct injections into the IPFP, and 

incorporation of PRP into the treatment 

protocol. 

 

Conclusion 

In reviewing cases over a 10-year-period, we have found that adipose-derived biocellular (stem 

cell-rich) prolotherapy, injected directly into the infrapatellar fat pad, correlates with improvement 

in quality and density of the fat pad, knee pain reduction, and increased function in patients with 

moderate-to-severe knee OA. The mechanism of this treatment is likely by: 

• providing additional structure and cushioning in the knee 

• reducing inflammation 

• replenishing fat pad MSCs for current or future joint repair. 

 

MSCs also have paracrine effects that encourage the microenvironment toward healing, and the 

capability of multipotent differentiation, making cartilage and/or connective tissue repair possible. 

Biocellular prolotherapy is an appropriate treatment for knee osteoarthritis, especially when 

traditional treatment, or PRP alone, has failed or results have leveled off. Further study is warranted
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