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Introduction
Osteoarthritis (OA) is a degenerative joint disease that can 

cause severe pain in those affected. While the quantity of pain 
may vary from mild to severe, the negative effects of this ailment 
can extend beyond the boundaries of pain and also affect work-
capability and lifestyle. Currently, there are no therapeutic 
drugs available to treat OA. While total joint arthroplasties 
(TJA) can allow for improved symptoms, there are no less-
invasive yet affective procedures that can be done for patients 
unwilling or unable to undergo major surgery as well as those 
whose symptoms have not reached adequate severity to qualify 
for TJA. Platelet-rich plasma (PRP) has been shown to reduce 
the symptoms of OA when injected into the affected joint. A 
systematic review of this established orthopedic procedure has 
shown very positive results. On average, Western Ontario and  
 

 
McMaster Universities Osteoarthritis Index (WOMAC) scores 
decreased significantly (P=.0008) after treatment with PRP [1].

 Patients treated by this method alone have improved self-
reported pain (at least a 50% reduction from original value) as 
well as improved lower extremity function [2]. While the effects 
of PRP treatment of OA have been positive, treatment with SVF 
offers additional benefits that PRP alone cannot. Subcutaneous 
fat has an abundant reservoir of adipose-derived stem cells, 
growth factors, and other regenerative cell types that can be 
isolated from the stromal vascular fraction (SVF). SVF contains 
a significant amount of mesenchymal stem cells (MSC) which 
have great potential in the field of regenerative medicine [3]. The 
potential to generate new cartilage in osteoarthritic joints goes 
beyond treatment of the symptoms and offers a reversal of the 
harmful pathology. 
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Abstract

Introduction: Osteoarthritis (OA) is a degenerative joint disease that can cause severe pain in those affected. Currently, there are no 
therapeutic drugs available to treat osteoarthritis. While total joint arthroplasties (TJA) allow for improved function, there are no less invasive, 
yet effective procedures that can be done for patients unwilling or unable to undergo major surgery.

Methods: Patients with moderate osteoarthritis presenting with severe hip pain were selected for treatment. After a detailed informed 
consent process, patients were taken to the operating room for the proposed combination treatment. SVF was isolated using liposuction 
equipment, and PRP and SVF were centrifuged independently. With ultrasound guidance, a mixture of PRP (10mL) and SVF (10mL) was injected 
into the osteoarthritic hip joints of patients under general anesthesia. The Western Ontario and McMaster Universities Arthritis Index (WOMAC) 
scale was used to assess patients preoperatively and postoperatively to assess pain improvement. 

Results: WOMAC scores were 67/96 preoperatively, and 17/96 at five weeks post-op. This indicated a decrease in pain and increased 
mobility. The procedure was both efficient-taking approximately one hour of operative time-and cost effective. No intraoperative or postoperative 
morbidities were found. 

Conclusion: This new combination therapy offers a minimally invasive, low-risk and high-satisfaction treatment for osteoarthritic joints. 

Abbreviations: OA: Osteoarthritis; TJA: Total Joint Arthroplasties; PRP: Platelet-rich plasma; SVF: Stromal Vascular Fraction; WOMAC: Western 
Ontario and McMaster Universities Osteoarthritis Index; MSC: Mesenchymal Stem Cells; HA: Hyaluronic Acid
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Preclinical research has been done in several animal 
studies in order to demonstrate the benefit and also safety 
of treating osteoarthritic joints with SVF [4]. In more recent 
research, SVF treatment has been done in over 1700 patients 
with OA. The results have been overwhelmingly positive with 
a 75% score improvement in 63% of patients and at least a 
50% improvement in 91% of all patients [5]. Treatment of OA 
with combined therapy of stromal-vascular fraction (SVF) and 
platelet-rich plasma (PRP) holds the potential to provide a less-
invasive treatment of OA [2,6]. This may postpone the need for 
TJA. There are several complications associated with TJA such 
as thromboembolism, myocardial infarction, stroke, and risk 
of infections [7,8]. Delaying or eliminating the need for TJA 
will serve to minimize these potential risks. Considering the 
positive results seen from both SVF and PRP treatment, the 
reduced risk of surgical complication when compared to TJA, 
and the possibility for equal or greater pain improvement and 
joint functionality compared to TJA, we believe it would be 
advantageous to investigate a combined PRP and SVF therapy 
for relief of OA.

Methods

a. Platelet Poor Plasma

b. Platelet Rich Plasma

c. Red Blood Cells

Figure 1: Whole Blood Layering. 

An index patient with moderate osteoarthritis presenting 
with severe hip pain was selected for treatment. X-ray 
radiographic grading was used for hip arthritis diagnosis. After 
a detailed informed consent process, the 61 year old male was 
taken to the operating room for the proposed combination 
treatment. 180 mL of tumescent were injected into the abdomen 
of the patient under general anesthesia. 60mL of whole blood 
was taken from the left arm and combined with 40mL of heparin. 
The 100mL solution was centrifuged in the BioCueTM Platelet 
Concentration System (Biomet® Biologics, Warsaw, Indiana) 
on 3200 rpm for 15 minutes. PRP (10cc) was isolated from the 
middle layer of the whole blood (Figure 1). SVF was isolated 

using a 3mL liposuction cannula and 60cc syringe via an incision 
made below the umbilicus. The 60mL total harvest from the 
abdomen was separated into 5cc syringes and centrifuged for 
5 min. SVF (10cc) was isolated from the second layer of each 
syringe (Figure 2). A 5-0 fast gut suture was used to close the 
small abdominal incision. An 18 gauge spinal needle was used 
to inject 10 cc of saline into the hip joint. With ultrasound 
guidance, a mixture of PRP (10mL) and SVF (10mL) was injected 
into the osteoarthritic hip joints using an 18 gauge spinal 
needle (Figure 3). A dressing was placed on the injection site 
as dressing. The entire procedure took approximately one hour. 
The Western Ontario and McMaster Universities Arthritis Index 
(WOMAC) scale was used to assess patients preoperatively and 
postoperatively to measure pain, stiffness, and physical function 
improvement. 

Figure 2: Fat Layering. 

Figure 3: Ultrasound Guided SVF/PRP Injection.

Results
WOMAC scores were 67/96 preoperatively, and 17/96 at five 

weeks post-op. This indicated a decrease in pain and increased 
mobility. The procedure was both efficient-taking approximately 
one hour of operative time-and cost effective. No intraoperative 
or postoperative morbidities were found. 
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Discussion
The Centers for Disease Control and Prevention estimates 

that osteoarthritis affects over 30 million adults in the United 
States [9]. This new combination treatment holds the potential 
to become a standard of care. Pak et al conducted a similar 
analysis in 3 osteoarthritic knees in Korea-in which they injected 
SVF, hyaluronic acid (HA), and PRP activated by calcium chloride. 
For three weeks post initial injection of SVF, HA, and PRP, 
they reinjected weekly with additional PRP. MRI data showed 
cartilage-like tissue regeneration with this procedure [10]. 

Another study from Vietnam found that SVF/PRP injection 
with arthroscopic micro fracture treatment resulted in 
significantly reduced pain and WOMAC scores when compared to 
those who received arthroscopic micro fracture in the absence of 
SVF/PRP [11]. As demonstrated by the change in WOMAC scores 
in our pilot study, the SVF/PRP combination therapy provided 
substantial pain and stiffness relief for patients and led to an 
increase in physical function. It is also minimally invasive and 
cost-effective: total joint arthroplasty costs $68,400 while SVF/
PRP treatment costs $6,400 at our institution. Improved pain 
control may also be associated with decreased complications, 
reduced length of hospital stay, improved patient comfort and 
satisfaction, less time off work, and reduced healthcare costs. 
This treatment can also lead to greater mobility in osteoarthritic 
joints. 

Conclusion
This new combination therapy offers a minimally invasive, 

low-risk and high-satisfaction treatment for osteoarthritic 
joints. Future work will be focused on expanding our sample size 
and ideal SVF and PRP dose determination. 
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