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Introduction 

Knee pain is a common problem, often caused by osteoarthritis – a degenerative joint 
condition where the cushioning cartilage in the knee wears down. Traditional treatments 
for knee pain range from exercise and physical therapy to medications, injections, and even 
joint replacement surgery. In recent years, regenerative medicine approaches have 
emerged, aiming not just to relieve pain but to help the body repair itself. One such 
approach is adipose-derived fat therapy, which uses a patient’s own fat tissue to treat 
knee pain. This guide will explain what adipose (fat) therapy is, how it works, and its 
potential advantages for knee pain suƯerers. We will also summarize recent clinical 
research on its eƯectiveness and safety, compare it with other common treatments (like 
cortisone shots, physical therapy, hyaluronic acid injections, and knee replacement), 
discuss pros and cons, and cover who might be a good candidate. Additionally, we’ll touch 
on expected outcomes, recovery, costs, and the current FDA regulatory status in the United 
States. Our goal is to provide a comprehensive, patient-friendly overview of this promising 
therapy so you can make informed decisions about your knee care. 

What Is Adipose-Derived Fat Therapy? 

Adipose-derived fat therapy – also known as autologous fat grafting or stromal vascular 
fraction (SVF) therapy – is a treatment that uses your own body’s fat tissue to help heal 
and relieve pain in an injured or arthritic joint. “Adipose” simply means fat. In this therapy, a 
small amount of your fat is taken (usually from the belly, thighs, or buttocks), processed to 
concentrate beneficial cells, and then injected into your knee. Because the fat comes from 
your own body (autologous), the procedure avoids any risk of rejection or allergic reaction. 
It leverages the fact that fat tissue is rich in special repair cells and growth factors that can 
reduce inflammation and potentially help regenerate tissues. 

How it’s done: The procedure is typically done in a doctor’s oƯice or outpatient clinic. 
First, the physician performs a mini liposuction under local anesthesia to harvest a few 
ounces of fat. The fat is then purified or processed. This processing can be as simple as 
filtering and washing the fat or using a centrifuge to concentrate the cell-rich portion of the 
fat. (In some methods, an enzyme is used to digest the fat and isolate the stromal vascular 
fraction (SVF) – a mixture of cells that includes stem cells; in other methods, the fat is 
mechanically broken into smaller pieces, called micro-fragmented fat, without extensive 
processing.) The end result is an injectable substance containing a high concentration of 
the body’s own adipose-derived stem cells and other regenerative cells. Finally, the 
physician injects this concentrated fat into the knee joint, often using image guidance (like 



ultrasound) to ensure accurate placement. The entire process is usually completed in one 
visit, and it’s sometimes referred to as a “same-day stem cell procedure” since the cells 
are taken and given back in the same session. 

How Does Adipose Fat Therapy Work? 

Adipose fat therapy is considered a form of regenerative therapy. It works by harnessing 
the natural healing properties found in fat tissue. Fat is not just an energy store; it also 
contains a rich supply of mesenchymal stem cells (MSCs) and other healing cells. These 
adipose-derived stem cells have the ability to influence inflammation and to support tissue 
repair. When injected into a damaged or arthritic knee, the cells from your fat are believed 
to: 

 Reduce Inflammation: The injected cells release anti-inflammatory substances 
(cytokines) that calm down the inflammation in the arthritic joint. Osteoarthritis 
involves a lot of inflammation in the joint that leads to pain and cartilage 
breakdown. By reducing this inflammation, pain can be alleviated and the 
environment in the knee becomes more favorable for healing. 

 Promote Tissue Repair and Regeneration: The stem cells and growth factors from 
fat can encourage the repair of cartilage and other joint tissues. These cells can turn 
into cartilage cells (in the lab they have shown this capability) and/or secrete growth 
factors that help existing cartilage cells to repair themselves. In simpler terms, they 
act as the body’s repairmen, potentially aiding in the regeneration of worn cartilage 
or at least slowing down its degeneration. 

 Improve Lubrication and Joint Environment: Fat tissue injections (especially 
processed micro-fragmented fat) maintain a tiny portion of the natural fat structure. 
When injected, it may act like a scaƯold or cushion inside the joint, improving the 
knee’s lubrication and providing a matrix that supports cell survival. Some research 
suggests that micro-fragmented fat can serve as a reservoir that slowly releases 
cells and anti-inflammatory factors into the joint over time. This prolonged release 
may enhance long-term healing eƯects. 

It’s important to note that adipose-derived therapy is not the same as simply injecting 
raw fat or using it as a filler. The fat is processed to maximize the content of regenerative 
cells (the stromal vascular fraction) or is prepared in a way (like micro-fragmented 
adipose tissue) that preserves beneficial cells within a supportive matrix. These cells 
include adipose-derived stem cells, pericytes, blood vessel cells, and immune cells, all of 
which play a role in the healing process. Researchers are still unraveling the exact 
mechanisms of how these fat-derived cells work in the knee, but the immunomodulatory 



(immune-calming) and chondroprotective (cartilage-protecting) eƯects are thought to be 
key. 

In summary, adipose therapy provides the knee with a concentrated dose of the body’s own 
healing agents. By doing so, it aims to relieve pain, improve joint function, and possibly 
slow or repair some of the cartilage damage in the knee. This is fundamentally diƯerent 
from most standard treatments that only mask pain or reduce inflammation temporarily. 
Adipose-derived stem cell therapy is being explored as a disease-modifying treatment – 
something that could change the course of arthritis – though research is ongoing to confirm 
these regenerative benefits. 

Clinical Evidence: Is It EƯective and Safe? 

Adipose-derived stem cell therapy for knee pain (usually studied in knee osteoarthritis) has 
gained a lot of attention in the past 5-10 years. A number of clinical studies – including 
randomized controlled trials and patient case series – have been published. Below is an 
overview of what recent research (within the last 5 years) tells us about the eƯectiveness 
(eƯicacy) and safety of this therapy: 

 Improvements in Pain and Function: Clinical trials have shown that patients who 
receive adipose-derived cell injections often experience significant pain relief and 
better knee function. For example, a 2022 meta-analysis combined results from the 
best studies (randomized trials) of fat-based stem cell injections for knee 
osteoarthritis. It found that patients treated with adipose-derived stem cells had 
greater improvements in pain, stiƯness, and ability to do activities (measured by 
WOMAC scores) at 6 and 12 months compared to those who got placebo or 
standard care. The improvements were not just statistically significant but also 
clinically meaningful – in other words, patients felt the diƯerence. Overall, that study 
concluded that adipose stem cell therapy is eƯective in reducing knee arthritis 
symptoms and improving quality of life. In fact, some of the trials in the meta-
analysis even showed signs that the cartilage quality improved on imaging for 
treated patients, suggesting a regenerative eƯect. 

 Longer-Term Relief: Not only do patients feel better within a few months, but the 
relief may last a long time in many cases. Studies with one to two years of follow-up 
are very encouraging. In a multicenter randomized trial published in 2023, doctors 
compared an adipose therapy (micro-fragmented fat injected into the knee) against 
a standard hyaluronic acid injection in people with moderate knee arthritis. After 24 
months (2 years), the group that received the fat injections maintained better 
outcomes (according to patient-reported pain and function scores) than the 



hyaluronic acid group. The ability to provide sustained improvements at two years 
with a single treatment is a promising finding. Another report from a U.S. trial noted 
that many patients avoided knee replacement surgery after fat cell therapy: at one 
year follow-up, 79% of patients (who had moderate-to-severe arthritis and were 
considering knee replacement) were satisfied and did not need surgery, thanks 
to improvements from a single adipose cell injection. The benefits in that study were 
observed to last up to 2.5 years after the treatment for most patients. These 
outcomes suggest that adipose therapy isn’t just a quick fix; it may provide 
meaningful relief for a year or more in a large portion of patients, potentially delaying 
the need for more invasive procedures. 

 Cartilage Protection and Regeneration: While pain relief is the most immediate 
benefit, researchers are very interested in whether adipose-derived treatments 
actually help restore cartilage. Some small studies have used MRIs to look at 
cartilage before and after treatment. One early trial that injected a specific dose of 
expanded adipose stem cells into arthritic knees found signs of cartilage regrowth 
on MRI and decreased cartilage defects in some patients, alongside pain relief. 
More recent analyses suggest that fat-derived cells can improve cartilage 
integrity or at least slow down its destruction. A 2024 systematic review noted that 
both stromal vascular fraction therapy and cultured adipose stem cells showed 
evidence of enhancing cartilage repair over time and significantly improving joint 
function, especially after 12 months. This is encouraging because it hints that the 
treatment might be addressing the underlying disease (loss of cartilage) and not just 
the symptoms. However, it’s important to temper expectations: cartilage healing is a 
slow process, and not every patient will show visible cartilage changes. Many 
studies have found that even if imaging doesn’t show dramatic changes at 1-2 years, 
patients can feel a lot better in terms of pain and mobility. The regenerative eƯect 
might take longer to manifest or require more sensitive measures to detect. 

 Safety Profile: One of the attractive aspects of autologous fat therapy is its strong 
safety profile in studies so far. Since the treatment uses your own cells and tissue, 
serious adverse reactions are extremely rare. In the clinical trials and meta-
analyses reviewed, no major complications (like significant infections, tumor 
growth, or autoimmune reactions) have been directly attributed to the fat injections. 
A comprehensive review in 2017 of many stem cell trials (not limited to fat) found no 
increased risk of adverse events in the treated groups compared to controls. 
Specifically for adipose injections in the knee, the most common side eƯects are 
procedure-related and generally mild. These include some pain or soreness at the 
liposuction site (belly or thigh) and sometimes mild bruising there, which typically 



resolves within a week. After the knee injection, a few patients report temporary 
increased knee soreness or swelling for a few days. In studies, joint swelling and 
pain within the first week or two were the most noted adverse events, but these were 
manageable with rest and mild pain relievers. Importantly, no study has found 
evidence that injecting these cells causes abnormal tissue growth in the joint. The 
theoretical concern that stem cells could form tumors has not been observed in 
practice with adipose-derived cells in osteoarthritis trials. Long-term safety (over 
many years) is still being studied, but so far the data is very reassuring – 
administration of adipose-derived cells is considered safe and well-tolerated. 

 Clinical Success Rates: DiƯerent studies measure “success” diƯerently, but many 
report a majority of patients responding to the treatment. Some reports suggest 
about 70–80% of patients experience meaningful improvement in pain and 
function after adipose stem cell therapy for knee arthritis. In practical terms, this 
means most (but not all) patients feel better and are glad they did the procedure. 
About 20–30% might feel little to no improvement, underscoring that individual 
results can vary. Research is ongoing to figure out why some patients respond better 
than others and how to optimize the treatment (for example, how cells are prepared, 
the dose, and whether one injection is enough or if repeating it helps). 

 Scientific Consensus (So Far): The overall scientific consensus as of 2025 is that 
adipose-derived regenerative therapy for the knee is highly promising but still 
under investigation. Many orthopedic researchers and physicians are excited by 
the positive patient outcomes reported. That said, some medical organizations urge 
caution until larger and longer-term studies are completed. For instance, a 
Cochrane systematic review (an independent rigorous analysis) in 2022 concluded 
that, compared to placebo, stem cell injections may provide slight 
improvements in knee pain and function, but the evidence had some 
uncertainties. The review noted it was still unclear if these injections can slow the 
progression of arthritis or how long benefits last, and it called for more high-quality 
research. This cautious tone reflects that while numerous studies show benefit, 
they have varied methodologies (diƯerent cell prep methods, diƯerent comparison 
treatments) and often relatively small sample sizes. In summary, current research 
strongly suggests adipose-derived injections help with knee pain and are safe in the 
short-to-medium term, but the medical community is continuing to study exactly 
how eƯective they are, which patients will benefit most, and whether they can 
modify the disease over the long run. 

Comparison with Other Common Knee Treatments 



Adipose-derived fat therapy is one of several treatment options for knee pain, especially 
pain due to osteoarthritis. It’s helpful to compare this therapy with other standard 
treatments to understand their diƯerences. The most common treatments for knee 
osteoarthritis and chronic knee pain include: cortisone injections, physical therapy 
(exercise), hyaluronic acid injections, and knee replacement surgery. Each has its own 
mechanism, benefits, and drawbacks. Below we briefly describe these treatments and 
then provide a comparison table. 

Cortisone Injections (Steroid Shots) 

Cortisone shots are a very common treatment for knee pain. In this procedure, a doctor 
injects a corticosteroid (a strong anti-inflammatory medication) directly into the knee joint. 
The goal is to reduce inflammation and pain. Cortisone injections have been used for 
decades and are known to provide quick, short-term relief for many patients. They can be 
especially helpful during a flare-up of pain or swelling. 

Benefits: Cortisone often starts to relieve pain within a few days to a week after injection. 
Many patients experience significant pain reduction for several weeks. In some lucky 
individuals, relief can last a few months. The treatment is quick (a simple in-oƯice 
injection) and relatively inexpensive. It’s also usually covered by insurance. Because it’s a 
well-established treatment, most primary care doctors and orthopedic specialists are 
comfortable performing it. It can improve mobility in the short term by easing pain and 
swelling. 

Drawbacks: The relief from cortisone is temporary – it does not fix the underlying arthritis 
or damage. Typically, any benefit wears oƯ after a number of weeks or a couple of months. 
It’s not uncommon for knee pain to return once the steroid eƯect fades. Moreover, 
cortisone injections shouldn’t be done too frequently. Repeated steroid injections (more 
than a few per year) can potentially weaken cartilage and other tissues over time. Doctors 
often limit these shots to maybe 3-4 times a year at most in a given joint. Other drawbacks 
include side eƯects like a transient rise in blood sugar (in diabetics) and a small risk of 
infection with any injection. Some patients also experience a “steroid flare,” which is 
increased pain and swelling in the first day or two after the shot (this usually subsides 
quickly). In summary, cortisone injections are great for short-term symptom relief, but 
they are not a long-term solution and carry some limitations with repeated use. They do not 
have regenerative properties – unlike adipose therapy, cortisone cannot help rebuild 
cartilage; it simply reduces inflammation temporarily. 

Physical Therapy and Exercise 



Physical therapy (PT) and structured exercise programs are the cornerstone of conservative 
management for knee pain. In knee osteoarthritis, physical therapy focuses on 
strengthening the muscles around the knee (to better support the joint), improving 
flexibility and range of motion, and using exercises to improve balance and reduce strain 
on the knee. Often, physical therapy is combined with weight loss eƯorts in overweight 
patients, since losing weight can significantly reduce pressure on the knees and improve 
symptoms. 

Benefits: Physical therapy is non-invasive – no drugs, no injections, no surgery. It 
addresses the biomechanics of the knee. By strengthening the quadriceps, hamstrings, 
and hip muscles, therapy helps stabilize the knee joint, which can reduce pain and 
improve function in daily activities. Many patients find that with consistent exercise, their 
pain decreases and they can walk or climb stairs more easily. PT can also improve joint 
flexibility, reducing stiƯness. Importantly, unlike a one-time injection, physical therapy can 
empower patients with knowledge and exercises they can continue on their own to manage 
their condition. There are virtually no serious side eƯects; at most, some muscle soreness 
might occur as one starts a new exercise regimen. Physical therapy and lifestyle changes 
are recommended as first-line treatment for knee osteoarthritis by medical guidelines, 
reflecting how fundamental they are to managing the condition. 

Drawbacks: The main drawback is that results are gradual and require eƯort. You must 
be an active participant, doing exercises regularly, which can be challenging for some 
people. Pain relief from PT is not instantaneous – it may take several weeks of consistent 
exercise to notice improvement. Another limitation is that therapy, while improving 
symptoms and function, does not regrow cartilage; it mainly helps the body cope with the 
arthritic joint by strengthening support structures. In moderate to severe arthritis, physical 
therapy alone might not be enough to control pain. Some patients may plateau or still have 
considerable pain despite therapy, especially if the joint damage is advanced. Additionally, 
accessing good physical therapy might require insurance coverage or out-of-pocket 
sessions, and not everyone has the time or resources for prolonged therapy appointments. 
Nonetheless, even if one pursues advanced treatments like adipose injections, physical 
therapy remains an important complementary approach – after procedures, continuing 
exercises can maximize and maintain the benefits. 

Hyaluronic Acid Injections (Viscosupplementation) 

Hyaluronic acid (HA) injections, often called viscosupplements, are another non-surgical 
treatment for knee osteoarthritis. Hyaluronic acid is a gel-like substance naturally found in 
joint fluid that helps lubricate and cushion the joint. In an arthritic knee, the natural HA is 



often decreased or less eƯective. Injecting HA aims to restore the lubrication and shock 
absorption in the knee. 

Benefits: Hyaluronic acid injections can provide pain relief lasting a few months for 
some patients. Many patients report that their knee feels “smoother” or less painful, 
particularly on weight-bearing, after a course of HA injections. Typically, HA is given as a 
series of one to three weekly injections (depending on the product). Pain relief often peaks 
around 4-12 weeks after the injections and can last for 2 to 6 months in responsive 
individuals. Unlike cortisone, HA is not a steroid; it’s more about improving joint function 
mechanically/biologically rather than purely anti-inflammatory. It may help with 
lubrication and perhaps have an anti-inflammatory eƯect by coating the surface of the 
cartilage. The safety profile of HA injections is very good – systemic side eƯects are rare 
since it mostly stays in the joint. It’s an option often pursued when simpler measures (like 
pain medications or cortisone shots) aren’t enough but one is not yet ready for surgery. 

Drawbacks: Not everyone responds to hyaluronic acid injections. Evidence from studies is 
mixed – some trials show significant pain relief, while others show minimal diƯerence from 
placebo. The average benefit is modest, but a subset of patients do very well and others 
not at all. It can take several weeks after injection to notice improvement, so it’s not as fast-
acting as cortisone. Also, if it’s going to help, it tends to need repeating every 6 months or 
so, as the eƯect wears oƯ. There is a small risk of an inflammatory reaction to HA called a 
“pseudoseptic reaction,” where the knee becomes very swollen and painful shortly after 
injection (this is uncommon, and usually treatable with rest and a cortisone shot). Another 
consideration: these injections are FDA-approved for knee arthritis and have been used for 
years, but in recent times some insurance plans (and Medicare in certain regions) have 
questioned their cost-eƯectiveness and sometimes do not cover them. Cost can be a 
factor if insurance doesn’t pay. In summary, hyaluronic acid injections are safe and can be 
helpful for some patients, providing a few months of pain relief and improved mobility, but 
they are not universally eƯective and do not alter the course of arthritis. They do not 
regenerate cartilage; at best, they create a better environment in the joint for a while. 

Knee Replacement Surgery 

A total knee replacement (or partial knee replacement in some cases) is generally 
considered the definitive treatment for end-stage knee arthritis. In a knee replacement, an 
orthopedic surgeon removes the damaged cartilage and a small amount of bone from the 
knee joint and then caps the ends of the bones with metal and plastic components. 
Essentially, the arthritic surfaces are replaced with an artificial joint. This major surgery is 
typically reserved for patients with severe knee damage and pain that significantly limits 
daily life and who have not found relief from conservative treatments. 



Benefits: Knee replacement is a highly successful surgery for appropriate candidates. Over 
90% of patients experience dramatic pain relief and improvement in function once they 
recover from surgery. It can essentially eliminate the arthritis pain because the diseased 
joint surfaces are gone. Patients often go from struggling to walk to being able to move with 
much less or no pain – allowing them to return to activities they enjoy (with some 
limitations on high-impact activities). The eƯects are long-lasting: modern knee implants 
can last 15-20 years or more, so it can provide a permanent solution for chronic pain. For 
many people with bone-on-bone arthritis, knee replacement gives them their life back 
when nothing else works. 

Drawbacks: The downsides are the invasiveness and risks of surgery. Knee replacement is 
an open surgery that requires anesthesia. Recovery takes time and eƯort – often several 
months of rehabilitation to regain strength and range of motion. The first few weeks after 
surgery can be quite painful as the body heals. There are surgical risks to consider: 
infection (about 1-2% of cases), blood clots, complications from anesthesia, or, rarely, 
implant failures. There can also be longer-term issues; for instance, some patients have 
stiƯness or residual pain even after the new knee is in, and a small percentage might 
require a revision surgery if the implant loosens or wears out in the future. Additionally, 
because artificial joints have a finite lifespan, younger patients are often advised to delay 
surgery if possible – replacing a knee too early means they may need a second 
replacement down the line. It’s also the most expensive option (though insurance typically 
covers it if you meet criteria). In comparing to adipose therapy: knee replacement is highly 
invasive but reliably eƯective, whereas adipose therapy is minimally invasive but its 
eƯectiveness may be less predictable (and it won’t miraculously restore a completely 
destroyed joint to normal). Some patients choose to use therapies like adipose injections 
to delay the need for a knee replacement or avoid it entirely if they are older or not surgical 
candidates. 

Now, to summarize and compare these options side by side, the table below highlights key 
points of each treatment, including how they work, their typical benefits, and 
considerations (limitations, risks, or downsides): 

Treatment 
What It Is & How It 
Works 

Typical Benefits 
Limitations / 
Considerations 

Adipose-Derived Fat 
Therapy (Autologous fat 
stem cell injection) 

Uses your own fat 
tissue (rich in stem 
cells and healing cells) 
which is harvested via 

• Minimally 
invasive, 
outpatient 
procedure (small 

• Still considered an 
experimental or 
emerging therapy – 
not yet a guaranteed 



Treatment 
What It Is & How It 
Works 

Typical Benefits 
Limitations / 
Considerations 

mini-liposuction and 
injected into the knee 
joint to reduce 
inflammation and 
promote tissue 
healing/regeneration. 

incisions for fat 
harvest, then an 
injection).• Uses 
the body’s own 
natural cells – no 
risk of rejection or 
allergy.• Can lead 
to long-term pain 
relief (often many 
months to a year 
or more).• 
Potential to 
improve joint 
function and 
possibly slow 
cartilage damage 
or even help repair 
tissue. 

cure (results can 
vary).• Typically not 
covered by 
insurance; out-of-
pocket cost is high 
(often in the $3,000–
$10,000 range per 
treatment in the 
US).• Relief is not 
instant – it may take 
weeks or a few 
months to notice 
full benefits as the 
healing process 
unfolds.• Requires a 
fat harvest 
procedure (minor 
liposuction), which 
can cause 
temporary soreness 
or bruising.• Long-
term eƯects are still 
being studied; may 
need repeat 
treatment in the 
future if pain 
returns. 

Cortisone Injection 
(Steroid shot) 

Injection of a 
corticosteroid drug into 
the knee joint to rapidly 
reduce inflammation. 

• Quick, 
significant pain 
relief for the 
majority of 
patients.• Relief 
can last from a few 
weeks up to a 

• Temporary fix – 
symptoms typically 
return as the eƯect 
wears oƯ, since it 
doesn’t fix 
underlying 
arthritis.• Cannot be 



Treatment 
What It Is & How It 
Works 

Typical Benefits 
Limitations / 
Considerations 

couple of months 
in many cases.• 
Very simple and 
fast procedure 
done in a doctor’s 
oƯice.• Covered 
by insurance; low 
cost per injection. 

done too frequently; 
overuse of steroids 
can harm cartilage 
and tissues.• Does 
not promote healing 
or regeneration 
(purely 
symptomatic 
treatment).• 
Possible side 
eƯects: brief blood 
sugar spike in 
diabetics, rare 
infection, post-
injection flare of 
pain, etc. 

Physical Therapy & 
Exercise 

A program of targeted 
exercises, stretching, 
and strengthening 
guided by a physical 
therapist (and often 
combined with weight 
loss if needed). 

• Non-invasive, no 
medications – 
utilizes 
strengthening of 
muscles to 
support the knee 
and reduce pain.• 
Can significantly 
improve function 
and mobility; 
helps with 
activities of daily 
living by increasing 
strength and 
flexibility.• 
Empowers 
patients with 
exercises and 

• Requires 
commitment and 
time – 
improvements 
come gradually with 
consistent eƯort 
(weeks to months).• 
May not suƯiciently 
relieve pain in 
moderate-to-severe 
arthritis on its own; 
often used in 
conjunction with 
other treatments.• 
Results vary; some 
patients still 
experience pain 
despite therapy, 



Treatment 
What It Is & How It 
Works 

Typical Benefits 
Limitations / 
Considerations 

habits that can 
maintain knee 
health long-term.• 
Generally very safe 
with health 
benefits beyond 
the knee 
(improved fitness, 
weight 
management). 

especially if joint 
damage is 
advanced.• Ongoing 
exercise is needed 
to sustain benefits; 
stopping exercise 
may lead to decline 
in function again. 

Hyaluronic Acid 
Injections 
(Viscosupplementation) 

Injection of a gel-like 
fluid (hyaluronic acid) 
into the knee to 
improve joint 
lubrication and 
cushioning. Often given 
as a series of 1–3 
weekly injections. 

• Many patients 
experience 
reduced pain and 
smoother knee 
movement, with 
eƯects that can 
last around 3–6 
months in those 
who respond 
well.• Improves 
joint “lubrication,” 
which may ease 
mechanical stress 
on the cartilage.• 
Outpatient 
procedure, low 
risk (hyaluronic 
acid is a 
substance 
naturally found in 
joints).• Can be 
repeated 
periodically if it 
provides relief. 

• Variable 
eƯectiveness – 
some patients get 
significant relief, 
others little to none; 
overall benefit on 
pain is moderate on 
average.• Not a 
permanent solution; 
usually needs 
repeat injections 2 
or 3 times a year if 
eƯective.• A 
delayed onset of 
relief (may take 
several weeks post-
injection to feel 
improvement).• 
Cost can be an 
issue if insurance 
doesn’t cover it; in 
some cases, 
insurance coverage 
is declining due to 



Treatment 
What It Is & How It 
Works 

Typical Benefits 
Limitations / 
Considerations 

debate about its 
eƯicacy. 

Knee Replacement 
Surgery (Total or Partial 
Knee Arthroplasty) 

Surgical removal of 
damaged bone and 
cartilage, replaced with 
artificial metal and 
plastic joint surfaces. 
Used for severe knee 
arthritis. 

• Highly eƯective 
for pain relief – 
most patients 
have major 
reduction or 
elimination of pain 
once healed, with 
improved joint 
function and 
quality of life.• 
Long-lasting 
solution (artificial 
joints often last 
15-20 years or 
more).• Allows 
patients with 
debilitating pain to 
return to activities 
(walking, climbing 
stairs, etc.) that 
were impossible 
before.• Backed by 
extensive research 
and track record; 
considered the 
standard of care 
for end-stage 
arthritis. 

• Major surgery with 
a substantial 
recovery period 
(months of rehab 
and healing).• 
Surgical risks: 
infection, blood 
clots, anesthetic 
complications, etc., 
though these are 
relatively low 
frequency.• The 
knee will never feel 
exactly like a natural 
knee (some patients 
report a “diƯerent” 
feel, or minor 
limitations in range 
after a 
replacement).• Not 
ideal for younger 
patients due to 
implant lifespan – a 
revision surgery 
might be needed 
years later if done 
too early.• Higher 
immediate cost 
(though usually 
covered by 
insurance if 



Treatment 
What It Is & How It 
Works 

Typical Benefits 
Limitations / 
Considerations 

medically 
indicated). 

Table: Comparison of Adipose-Derived Fat Therapy vs. Other Knee Pain Treatments. 
This table outlines how each treatment works, their benefits, and key considerations or 
downsides. Adipose therapy stands out as a regenerative approach aiming for longer-term 
healing, whereas cortisone and hyaluronic acid are mostly short-term symptom relievers, 
physical therapy is a foundational lifestyle treatment, and knee replacement is a definitive 
surgical solution for severe cases. 

Pros and Cons of Adipose Fat Therapy 

Like any medical treatment, adipose-derived stem cell therapy for the knee has its 
advantages and disadvantages. It’s important for patients to weigh these when 
considering their options. Below we break down the pros and cons: 

Pros 

 Uses Your Own Cells (Natural and Biocompatible): The therapy uses your own fat 
tissue, so there is no risk of rejection or allergic reaction. You’re not introducing any 
foreign chemicals or donor tissues – it’s all you. This makes the treatment 
biologically very safe and well-tolerated by the body. 

 Minimally Invasive (Non-Surgical): Compared to knee surgery, adipose injections 
are minimally invasive. The fat is harvested through a small liposuction (often just a 
tiny incision or needle poke) and the injection into the knee is done with a needle. 
There’s no large incision or extensive surgery on the joint itself. The procedure is 
typically done under local anesthesia or light sedation, on an outpatient basis. For 
patients, this means quick recovery and low downtime – usually far easier than 
recovering from an operative procedure. 

 Potential for Long-Lasting Relief: Adipose therapy isn’t a temporary band-aid; it 
aims to provide sustained relief. Many patients enjoy many months to years of 
reduced pain and improved function after a single treatment. For example, studies 
have shown benefits persisting at 1 year and even 2 years post-injection in a 
significant proportion of patients. This could translate to delaying or avoiding more 
aggressive treatments like joint replacement, which is a major plus. 



 Addresses the Underlying Problem: Unlike painkillers or steroid shots that only 
address symptoms, fat-derived cells actively participate in the healing process. 
They can reduce inflammation and possibly help repair cartilage or slow its 
breakdown. This disease-modifying potential is a big advantage – it’s not just about 
feeling better, it’s about biologically improving the joint environment. 

 Repeatable and Adjustable: If successful, the treatment can potentially be 
repeated in the future if needed (for instance, if benefits wear oƯ after a couple of 
years, one could undergo another fat harvest and injection). Being an autologous 
therapy, doing it again is feasible as long as you have fat to give. Additionally, it can 
be combined with other treatments (some protocols combine fat cells with platelet-
rich plasma, for example) to potentially enhance outcomes – doctors have some 
flexibility to tailor the regenerative treatment. 

 Low Risk Profile: The incidence of serious complications with adipose injections is 
very low in studies. No significant systemic side eƯects have been reported; the 
cells do not trigger immune reactions. The main risks are localized and minor (as 
discussed below in cons). For patients worried about the risks of medications or 
surgeries, this is a relatively gentle option in terms of side eƯects. 

Cons 

 Still Experimental (Limited OƯicial Endorsement): Adipose stem cell therapy is 
relatively new and is not yet part of standard treatment guidelines. While evidence is 
growing, it’s still considered investigational. This means your regular orthopedic 
doctor might caution that it’s not “proven” in the way that older treatments are, and 
regulatory bodies like the FDA haven’t fully approved it for routine use in arthritis 
(see the FDA section below). Patients pursuing it are somewhat early adopters, and 
there is inherent uncertainty – it may work great for some and less so for others. 

 Costly and Not Covered by Insurance: One of the biggest practical downsides is 
cost. Because this therapy is not FDA-approved yet for arthritis, insurance 
companies in the U.S. (and many other countries) do not cover it. Patients must 
pay out-of-pocket, and the costs can range from a few thousand dollars to over ten 
thousand dollars depending on the clinic and the specifics of the procedure. On 
average in the U.S., a single adipose injection procedure might cost around $5,000 
(give or take a few thousand). This can be a significant financial burden. Cost also 
makes it less accessible to many patients. 

 Results Vary (Not Guaranteed): While many patients improve, not everyone does. 
A certain percentage of patients may not experience significant relief. Researchers 



are still trying to identify why some knees respond better than others. It could 
depend on factors like the severity of arthritis, the patient’s overall health, the exact 
processing method of the fat, etc. Because of this variability, a patient might spend 
a lot of money and go through the procedure and end up disappointed if they 
happen to be a non-responder. Setting realistic expectations is important – it’s not a 
miracle cure or a 100% surefire fix. 

 Lack of Immediate Relief: Adipose therapy does not usually provide immediate 
pain relief in the way a cortisone shot often does. In fact, in the first week or so, the 
knee might actually be a bit sorer from the injection/harvest process. The beneficial 
eƯects take time as the cells do their work – often becoming noticeable only after 
several weeks and continuing to improve over a few months. Patients seeking quick 
pain relief might be frustrated in the early period. (Some clinics address this by 
doing a cortisone or other agent at time of injection to tide the patient over, but that 
varies.) 

 Minor Procedure Risks: Although minimal compared to surgery, there are still some 
risks. The liposuction site can be painful, bruised, or tender for days to a week. 
There is a small risk of infection at the liposuction site or in the knee joint (careful 
sterile technique makes this rare, but the risk isn’t zero). There’s also a slight risk of 
bleeding or a fluid collection in the area where fat was taken. In the knee, too, 
anytime you put a needle in a joint there’s a remote risk of infection or joint flare. 
Fortunately these problems are uncommon, but they should be acknowledged. 

 Regulatory and Availability Issues: Not really a “medical” con, but a practical one: 
because of regulatory restrictions, not every medical center oƯers this therapy. One 
might have to seek out a specialty clinic or a doctor who is part of clinical research. 
Some patients end up traveling to get this done, depending on local availability. 
Also, the landscape is a bit buyer-beware – with something not regulated, there are 
some clinics out there that might make exaggerated claims or not follow best 
practices. Patients have to do their homework to find a reputable provider. (We’ll 
discuss FDA/regulation more later.) 

 May Not Help Advanced “Bone-on-Bone” Cases Enough: While research is 
ongoing, many doctors suspect (and some studies suggest) that adipose therapy 
works best in mild to moderate arthritis (where there is still some cartilage left to 
save). In very advanced arthritis (severe bone-on-bone changes, large bony spurs, 
severely limited mobility), the joint’s damage might be beyond what injections can 
significantly reverse. Such patients might get some pain relief from the anti-
inflammatory eƯects, but they may still end up needing a knee replacement. Thus, 



the benefit may be more limited in the end-stage cases compared to someone with 
earlier stage disease. This isn’t an absolute – some severe patients did avoid surgery 
in the trial mentioned – but it’s a general trend to consider. 

By considering these pros and cons, patients can have a balanced view. Adipose-derived 
stem cell therapy oƯers an exciting, cutting-edge approach that taps into the body’s 
healing capacity (big pluses), but it comes with uncertainties and practical hurdles like 
cost and variable outcome. Consulting with a knowledgeable physician and possibly 
getting a second opinion can help one decide if the pros outweigh the cons in their specific 
situation. 

Who Is a Suitable Candidate for Adipose Therapy? 

Adipose-derived stem cell therapy for the knee is not necessarily for everyone. There are 
certain patient profiles and conditions for which this therapy is more likely to be 
appropriate and beneficial. Here are some considerations for patient selection – i.e., who 
makes a good candidate: 

 Mild to Moderate Knee Osteoarthritis: Patients with knee osteoarthritis that is 
mild or moderate (early to mid-stage) are often considered ideal candidates. This 
typically means you have some persistent knee pain and cartilage wear-and-tear 
visible on X-rays (or MRI), but you are not yet bone-on-bone with severe deformity. In 
grading terms, this might correspond to Kellgren-Lawrence grade 2 or 3 arthritis (out 
of 4). In these cases, there is cartilage left to possibly protect or regenerate. Clinical 
studies have predominantly included these patients, and results have been good. In 
very advanced cases (grade 4, or bone rubbing on bone), the therapy might still help 
with pain, but the chance of avoiding surgery or seeing significant structural 
improvement is lower. Therefore, adipose therapy is often pitched as a way to delay 
the progression when used at moderate stages, ideally before end-stage disease 
sets in. 

 Those Who Have Tried Conservative Treatments First: A common criterion is that 
a patient should have already attempted standard treatments like weight loss, 
exercise, physical therapy, oral pain medications (e.g., NSAIDs), maybe bracing or 
orthotics, and even simpler injections (like cortisone or hyaluronic acid) and found 
that these either did not provide enough relief or are no longer working well. Adipose 
therapy is not usually a first-line, initial treatment for a new onset knee pain. It’s 
more often considered when a patient has not gotten adequate relief from the usual 
non-surgical measures and is looking for something more potent but wants to avoid 



surgery. Many candidates are in that in-between zone: conservative measures aren’t 
cutting it, but they’re not quite ready or old enough for a knee replacement. 

 Age and Activity Level: There is no strict age cutoƯ, since osteoarthritis typically 
aƯects middle-aged and older adults. Many patients who undergo fat grafting for 
knees are in their 50s, 60s, or 70s. Younger patients (for example, in their 30s or 40s) 
who have post-traumatic arthritis or very early onset arthritis can also be candidates 
– one appeal of this therapy is potentially to slow joint degeneration in a younger 
person to stave oƯ the need for a knee replacement until decades later. Active 
individuals who want to remain active but are hampered by knee pain may 
particularly seek this out. Generally, if you are healthy enough to undergo a minor 
procedure and you have debilitating knee pain from arthritis, you could be a 
candidate, regardless of age. Very elderly patients (say 80s) or those with multiple 
medical issues could still do it if they wish, as long as they can tolerate a bit of 
liposuction, but results data is more scarce in those populations. 

 Desire to Avoid or Delay Surgery: Many ideal candidates are those who either 
cannot have a knee replacement for some reason (too young, or medical 
contraindications to surgery), or those who simply prefer to avoid major surgery. For 
example, an active 55-year-old might want to buy another 5-10 years before a knee 
replacement; adipose therapy might help maintain their joint function in the interim. 
Or someone in their 60s with heart or lung issues might be high-risk for surgery – a 
local stem cell treatment could be a safer alternative for pain relief. If you have been 
told you’re headed toward a knee replacement but you want to explore other 
options first, regenerative therapy is one of the options that might be considered. 

 Adequate Adipose Tissue for Harvest: Since this procedure requires harvesting 
fat, patients do need to have some accessible fat deposit. The amount needed is 
not huge (commonly around 50 mL to 100 mL of fat, which is a few tablespoons), so 
most people have this even if they are slim. However, extremely thin individuals with 
very low body fat might pose a challenge in obtaining a suƯicient sample. On the flip 
side, being obese doesn’t disqualify you – in fact it means plenty of fat to use – but 
obesity does put more load on the knee, so expectations should be managed 
(weight loss is still crucial for overweight patients to get the best results for their 
knee in the long run). 

 General Health Considerations: A good candidate should generally be in good 
health or stable health. Certain conditions might aƯect candidacy: for example, if 
someone has an active infection or immune disorder, or a blood disorder, those 
might complicate things. Doctors might be cautious in patients with a history of 



certain cancers – while there’s no direct evidence that stem cell therapy would 
cause cancer, out of caution some protocols exclude patients with recent cancer 
history. Also, patients on blood thinners would need to manage those medications 
around the time of the procedure to reduce bleeding risk from liposuction (this is 
usually doable with physician guidance). It’s best that any systemic medical 
conditions (like diabetes, hypertension) are reasonably controlled before 
undergoing the procedure to ensure good healing. 

 Realistic Expectations and Patience: Suitable candidates are those who 
understand what the treatment can and cannot do. In other words, the ideal patient 
will have realistic expectations – knowing that this may help significantly but not 
necessarily return the knee to a completely youthful state, and understanding that it 
takes time to see results. Patients who are willing to continue with rehab exercises 
and a healthy lifestyle alongside the injection tend to do better, as the treatment is 
not a standalone magic bullet but part of a comprehensive approach. 

In summary, candidates for adipose knee therapy are typically patients with 
symptomatic knee osteoarthritis (often grades 2-3) who have failed conventional 
therapies and are seeking an alternative to surgery. They should have enough fat for a 
sample and be medically fit for a minor procedure. If you think you fit this profile, 
discussing it with a sports medicine or orthopedic physician who is experienced in 
regenerative medicine would be a logical next step. They can evaluate your knee condition 
and overall health to confirm if you’re a good candidate. 

(Note: Clinical trials may have specific inclusion/exclusion criteria. For instance, some 
studies exclude severe varus/valgus deformities or inflammatory arthritides like 
rheumatoid arthritis when evaluating adipose therapy for osteoarthritis. This guide is 
focusing on osteoarthritis of the knee.) 

What to Expect: Procedure, Recovery, and Outcomes 

If you and your doctor decide to proceed with adipose-derived fat therapy for your knee, it’s 
helpful to know what the procedure day looks like and what the recovery process will 
involve. Here we outline the typical experience and timeline of results: 

The Day of the Procedure: 
Adipose injection is usually done as an outpatient procedure, meaning you don’t have to 
stay in a hospital. When you arrive, the medical team will identify an area to harvest fat – 
commonly the abdomen (stomach area) because many people have a bit of fat there and 
it’s easily accessible. Other areas could be the thigh or buttock. That area will be cleaned 
and numbed with local anesthetic. If you are nervous or the clinic’s protocol calls for it, you 



might also get a mild sedative or pain medication by mouth or IV, but many patients do fine 
with just local numbing and maybe an anti-anxiety pill. 

The doctor then performs a mini liposuction. This involves a very small incision (just 
enough to insert a liposuction cannula, usually a few millimeters long) and using suction to 
withdraw fat. The volume of fat taken is relatively small – perhaps 50 mL to 100 mL (think of 
roughly a half-cup or so). This part might take 20-30 minutes. You may feel some pressure 
or tugging, but sharp pain is minimized by the anesthetic. Once the fat is harvested, it’s 
processed right there in the treatment room or a nearby lab area. Processing methods vary: 
some clinics simply centrifuge the fat to concentrate it, some filter and rinse it, and some 
use enzyme digestion to isolate the cell fraction (if they are equipped and allowed to do so). 
The processing time can range from 15 minutes (for simple methods) up to an hour (for 
more complex cell isolation). A common approach nowadays is a closed-system device 
that washes and fragments the fat (like the Lipogems© system or similar) to create an 
injectable product in about 20 minutes. 

While the fat is being processed, you’ll be resting. Afterwards, the doctor prepares the knee 
for injection. Sometimes they’ll use ultrasound imaging to guide the needle into the best 
position within the joint. The knee area is sterilized and numbed with a bit of local 
anesthetic. Then the concentrated fat or cell suspension is injected into the knee joint 
through a needle. This typically is quick, similar to getting a cortisone shot, though the 
volume injected might be a bit larger (several milliliters of fat). You might feel a sensation of 
pressure in the joint as it is injected. Once done, they’ll put a bandage on the injection site. 
The tiny incision from the lipo will be bandaged as well. The whole procedure from start to 
finish often takes about 1 to 2 hours. Afterwards, you will likely be observed for a short 
time (to ensure you feel okay) and then you can go home the same day. 

Immediately After and First 1–2 Days: 
Because you had a minor liposuction, the area where fat was taken may be sore once the 
numbing wears oƯ. It can feel like a bruise or ache. The doctor may advise wearing a 
compression garment around that area (for example, an abdominal binder if fat was from 
the belly) for a day or two to reduce swelling and support comfort. You’ll likely be advised to 
take it easy that day – rest and avoid strenuous activities. Many patients can weight-bear 
and walk out of the clinic on their own, since the knee injection doesn’t cause instability. 
However, you might feel some fullness or mild pain in the knee from the injection. Ice packs 
and over-the-counter pain relievers (like acetaminophen) are usually suƯicient to manage 
any post-procedure discomfort. Doctors often advise avoiding NSAIDs (like ibuprofen or 
naproxen) for a certain period after stem cell procedures because they theoretically might 



counteract some of the inflammation that is part of the healing process – check with your 
provider on their recommendations, as practices vary. 

It’s normal to have mild swelling in the knee for a couple of days due to the injected fluid. 
Also, the small lipo incision might leak a bit of fluid or numbing solution – you’ll have a 
band-aid or dressing to absorb this. Keep the areas clean and dry per instructions to avoid 
infection. 

Resuming Activities: 
Recovery from this procedure is relatively quick. Typically, within a day or two, you can 
return to light activities and an oƯice-type job. Many patients have the procedure on a 
Friday and are back to work by Monday (assuming a desk job). If your job is physically 
demanding, you might need a few more days or modifications to avoid heavy strain initially. 
Strenuous lower body exercise (like running, squatting, heavy lifting) is usually restricted for 
a short period – perhaps one to two weeks – to let the knee joint settle and the injected 
cells do their work without excessive mechanical stress. Your doctor will give personalized 
guidance, but as a general rule, gentle range of motion is encouraged early (to keep the 
joint from getting stiƯ) but high-impact activity is delayed for a bit. 

Physical therapy or specific exercises might be recommended after a week or two, to 
gradually strengthen the knee. In fact, many clinicians incorporate a rehab program in 
conjunction with regenerative treatments: after about 2–4 weeks, when initial soreness is 
gone, supervised exercises can help maximize the improvement. Importantly, there is no 
long, intensive rehab as there would be after surgery – no large wounds or big muscle 
trauma to heal – so in that sense recovery is easy. 

Timeline of Improvements: 
One should not expect immediate pain relief in the first days. The knee might feel very 
much like it did before (or slightly more sore right after the injection). According to patient 
reports and studies, some people notice improvement as early as 2–4 weeks post-injection 
(especially in terms of pain at rest or night pain improving). But for many, the most 
significant improvements occur around 2 to 3 months after the treatment. Pain gradually 
decreases, and activities become easier. Often by the 3-month follow-up mark, patients 
and doctors can tell if the injection is making a meaningful diƯerence. In successful cases, 
the pain reduction can be dramatic – patients report needing less pain medication, being 
able to walk longer, or return to hobbies like golf or walking the dog without as much 
discomfort. 

From 3 months onward, improvements may continue, or the benefits stabilize. Some 
studies note continued improvement up to 6 months and even 12 months. For example, 



one study showed pain scores at 1 month improved by 50% and by 12 months improved 
by 80% compared to baseline, indicating that patients kept getting better over time. Many 
patients plateau at a much better level of function than before treatment and maintain that 
for a period of time. 

Follow-Up Care: 
Your doctor will likely want to see you for follow-up visits to monitor your progress – 
perhaps at 6 weeks, 3 months, 6 months, and 12 months. They’ll assess your pain, 
function, and maybe repeat imaging later on to see if there are any changes in the joint 
structure (though typically symptom improvement is the main goal, not routine re-scoping 
or scanning the knee). In the meantime, you might continue with supportive care: low-
impact exercise (like cycling or swimming), physical therapy exercises, a knee brace if it 
helps, etc. Adipose therapy doesn’t mean you stop all other forms of care – it can be part of 
a holistic plan including nutrition, exercise, and possibly supplements or other physician-
recommended modalities to support joint health. 

When Will I Know if It Worked? 
Generally, by 3 to 6 months, you’ll have a clear idea of how much relief you got. If by 6 
months there’s been no improvement at all, then unfortunately that may mean the therapy 
did not work in your case (or not enough to notice) – at that point you’d discuss other 
options with your doctor. But if you have improved, you’ll want to enjoy the benefits and 
continue any activities that maintain your knee (e.g., keep doing your exercises). The relief 
can last quite a long time. Some patients report still feeling significantly better at 18 
months or 2 years post-injection. Others might start to feel some of the old pain creeping 
back after, say, a year or so. The duration of eƯect likely depends on the severity of your 
condition and your lifestyle (if you subject your knee to heavy wear-and-tear, arthritis can 
still progress). Because the therapy might slow the arthritic process, hopefully you’ll never 
go back to as bad as you were, but boosters or other treatments could be considered if pain 
returns. 

Future Treatments: 
Adipose therapy doesn’t burn any bridges. If it works, great – you may not need anything 
else for a while. If it only works partially, you could potentially repeat it, or combine it with 
another injection (some have combined PRP or bone marrow cells, though evidence for 
combining is not yet clear). If it doesn’t work at all, you still have all other options available 
– it does not harm your ability to have a knee replacement or any other procedure down the 
line. In fact, some surgeons appreciate if a patient can delay surgery and come at a later 
time in better health or older age. However, it’s advisable to inform future healthcare 
providers that you had a stem cell therapy, so they know about any material in your knee 



(though your knee just contains your own tissue, no hardware or anything that interferes 
with surgery). 

In terms of limitations during recovery, compared to a surgery, you have very few. You won’t 
have big movement restrictions or need crutches (unless specified by your doc for a short 
period). The small lipo incision heals in days – stitches (if any) might be removed in a week, 
or often just a Steri-Strip is used and falls oƯ. You can shower usually the next day (covering 
the harvest site as instructed). 

Overall, patients generally find the recovery from adipose therapy to be quick and easy. It 
is one of the appealing aspects of this treatment – you avoid the long rehab and significant 
discomfort associated with surgical interventions. The main “waiting” is just for the 
benefits to kick in, which requires patience. 

Cost Considerations 

When exploring adipose-derived stem cell therapy, it’s crucial to consider the cost aspect. 
Regenerative medicine treatments like this can be expensive, and as of now they are 
typically not covered by health insurance plans in the United States (and many other 
countries). Here’s what you need to know about costs and related financial considerations: 

 Out-of-Pocket Costs: Patients should expect to pay for this treatment themselves. 
The cost can vary widely depending on the clinic, the city, and exactly what is being 
done. On the lower end, some clinics might charge around $3,000 for a single knee 
fat injection. On the higher end, others might charge $8,000 to $10,000 or even 
more, especially if additional processing or combined treatments are done. On 
average, a single adipose stem cell procedure for one knee in the U.S. costs 
around $5,000. This typically includes the fat harvesting, processing, and injection. 
If both knees are treated at the same time, the cost may be higher (but sometimes 
there’s a slight discount for doing two knees together, since fat can be harvested 
once for both). It’s important to get a clear quote from the provider up front about 
what the charges will be. 

 What Contributes to the Cost: The cost isn’t just for the doctor’s time; it also 
covers specialized equipment (liposuction kits, cell processing kits or machines), 
any laboratory work, and often the use of a procedure room. Some clinics use 
proprietary systems (for example, certain companies provide a kit for micro-
fragmenting fat) and those kits themselves can be costly per use. If a clinic does cell 
culture (growing cells in a lab, which is less common in the U.S. due to regulations), 
that would add significant cost due to multiple visits and lab overhead. So, how the 



fat is processed can influence cost: a simple minimal manipulation might be 
cheaper than an extensive laboratory process. 

 Insurance and Medicare: Currently, insurance companies consider these 
injections experimental. Medicare does not cover them, and neither do private 
insurers, in general. This means patients must pay the full amount out-of-pocket. 
You can use Health Savings Accounts (HSAs) or Flexible Spending Accounts (FSAs) 
if you have those, since those are your pre-tax dollars for medical expenses – check 
with your plan if such use is allowed (regenerative therapies should qualify as a 
legitimate medical expense if prescribed by a physician). Occasionally, a clinical 
trial might cover the cost of the procedure (if you enroll in a study, the study sponsor 
often pays for the treatment), which is something to look into if cost is a barrier – 
however, trials have specific eligibility and may not be available in all areas. 

 Comparing Costs to Other Treatments: It’s worth noting how this cost compares 
to other things. For example, a series of hyaluronic acid injections might cost a few 
hundred dollars per shot (which may be covered by insurance, or not, depending), 
but even if out-of-pocket, it might be $1,000 or so for a treatment cycle – adipose 
therapy is several times that. A knee replacement surgery is very expensive (tens of 
thousands of dollars billed), but insurance usually covers it, so the patient’s out-of-
pocket might just be deductibles/co-pays. In that sense, adipose injections are a 
weird middle ground: less expensive in total than a surgery, but possibly more 
expensive to the patient because insurance won’t pay for it. 

 Follow-up and Additional Costs: When budgeting, also consider follow-up care. 
The procedure cost typically includes the immediate follow-up visit, but if you 
require physical therapy afterwards to maximize your outcome, therapy sessions 
might have their own costs (which could be covered by insurance if prescribed for 
osteoarthritis, since PT is a standard treatment). Also, if you plan on possibly doing a 
second injection down the line (say in 12-18 months if needed), that would be 
another out-of-pocket expense to plan for. Some clinics might oƯer a package or 
reduced rate for a second injection, but that varies. 

 Financial Assistance or Payment Plans: Some regenerative medicine clinics oƯer 
payment plans or financing options to help patients manage the cost. This could be 
through medical financing companies or in-house plans. If the upfront cost is a 
burden, it’s worth asking about spreading payments over time. However, be 
cautious and ensure any financing is through a reputable source to avoid high 
interest traps. 



 Cost-EƯectiveness: A question often asked is, “Is it worth it?” This is a personal 
judgment. If the therapy prevents or delays a $50,000 surgery and years of pain, one 
might find $5k a worthwhile investment in one’s health and quality of life. In 
contrast, if it doesn’t work for a particular patient, then it’s a lot of money spent for 
minimal gain. Because of this unpredictability, you have to weigh your confidence in 
the likely outcome (based on what your doctor has told you about your case and 
what the data show) against your financial situation. Some patients consider 
traveling abroad to get similar treatments at lower cost, since in certain countries 
clinics might charge less; however, traveling for medical treatment has its own costs 
and risks and regulatory protections diƯer, so that needs careful research too. 

 Insurance Future Outlook: Perhaps in the future, if larger studies unequivocally 
show benefits, insurance might start covering these treatments. But as of 2025, 
we’re not quite there yet. Insurance companies await FDA approval and inclusion in 
guidelines, which require more evidence. It’s worth keeping in mind though – 
spending money on this now does not guarantee that if it fails, insurance will pick up 
the next step (like they won’t say “oh you tried stem cells so we’ll fast-track your 
surgery”; you’ll still have to go through usual approvals for other treatments). 

 Consultation Costs: Often the initial consultation to discuss candidacy might be 
covered by insurance if you see an orthopedic specialist (since you can bill it as an 
exam for knee pain). But some regenerative medicine clinics operate on a cash 
basis entirely and may charge for consults too. Make sure to clarify if your initial visit 
or evaluation is covered by insurance or not. 

In short, adipose knee therapy requires a significant financial commitment from the 
patient. You should gather information, ask the provider for a breakdown of all costs, and 
perhaps ask if any part of it is reimbursable (most likely not, but can try). It’s also wise to 
consider the potential cost of not doing it – for example, ongoing medications, additional 
missed work due to pain, etc., or the cost of surgery later – but those are hard to quantify. 
Each patient will have a diƯerent perspective on whether the potential benefits justify the 
cost. If cost is a major issue, discuss with your provider; they might know of any clinical 
trials or research programs that you could join which could alleviate the financial burden. 

FDA Status and Regulatory Context in the U.S. 

Adipose-derived stem cell therapy for knee pain straddles an interesting line in terms of 
regulation. It’s not a traditional drug or a standard device; it’s using your own cells. This 
area of medicine (often called “orthobiologics” or cell therapy) has been under close watch 



by the U.S. Food and Drug Administration (FDA). Here’s what patients should understand 
about the FDA status and legality: 

 Not an FDA-Approved Treatment: As of 2025, there is no FDA-approved adipose 
stem cell product for treating osteoarthritis of the knee. That means the FDA has 
not oƯicially evaluated and authorized any specific fat-derived cell injection as a 
marketed product for knee pain. Any clinic advertising “stem cell therapy” for knees 
is doing so as a physician-provided service, not as an approved drug. The treatment 
falls into a category that the FDA calls “investigational” or experimental. The only 
way to receive an FDA-sanctioned adipose cell therapy is through a registered 
clinical trial that has regulatory oversight, or as part of a same-day surgical 
procedure exception (explained below). 

 FDA Regulations on Human Cell and Tissue Products (HCT/Ps): The FDA has 
guidelines (21 CFR Part 1271) that govern human cell and tissue-based products. In 
simple terms, the FDA diƯerentiates between cells/tissues that are minimally 
manipulated and used for the same basic function in the body (those can 
sometimes be used without formal approval, under what’s called the “361” 
exemption or the “same surgical procedure exception”) and those that are more 
than minimally manipulated or used for non-homologous purposes (those are 
regulated like drugs or biologics and require a full approval process). 

o Fat tissue that is simply taken and reinserted in the body during the same 
procedure with only minimal processing might be considered under the 
“same surgical procedure” exemption. For example, a surgeon doing a fat 
graft in cosmetic surgery (moving fat from belly to face) falls under this 
exemption. 

o However, if the fat is processed to isolate specific cells (like the stromal 
vascular fraction via enzymes) or it’s claimed to treat a disease (like arthritis, 
which is not the normal “function” of fat – fat’s normal function is energy 
storage and cushioning), the FDA views that as creating a drug/biological 
product. In their eyes, many stem cell procedures, including SVF from fat for 
arthritis, technically require an Investigational New Drug (IND) application 
and eventual Biologics License Application (BLA) approval to be 
marketed. 

 FDA Enforcement: The FDA in recent years has been increasing enforcement 
against clinics that oƯer unapproved stem cell therapies. They issued warnings and 
guidance documents. They allowed a grace period (until around May 2021) for 



clinics to comply with regulations. After that, they stated they would crack down on 
those operating outside the rules. Indeed, there have been high-profile cases: for 
instance, the FDA went to court against some clinics oƯering fat-based stem cell 
treatments and the courts have upheld the FDA’s authority to regulate SVF as a 
drug. In late 2024, a U.S. Court of Appeals confirmed that a particular clinic’s 
practice of making SVF from fat was not exempt and did constitute manufacturing 
an unapproved drug. This means that legally, most oƯerings of SVF injections are 
not permitted unless they are part of an FDA-approved trial. 

 Clinical Trials: To legally provide and study adipose stem cell therapy, many 
legitimate medical centers have done so under clinical trial protocols. For example, 
there have been FDA-authorized trials where a company produced a stem cell 
product from fat (like the PSC-01 trial mentioned earlier). These trials are closely 
monitored for safety and eƯicacy, and patients in trials are informed that it’s 
experimental. If you see a provider, it’s fair to ask “Is this part of a clinical trial?” or 
“Is this an FDA-approved use or are you doing it as part of a same-day surgical 
exception?” Providers doing it outside of trials should ideally have data collection 
and perhaps their procedure validated as minimal manipulation. 

 Same-Day Surgical Procedure Exception: The FDA does allow that if a surgeon 
takes tissue from a patient and implants it back in during the same procedure, and if 
they don’t do more than minimally manipulate it, this might not require separate 
approval. Some clinics argue that processing fat mechanically (without enzymes, 
just washing and filtering) is minimal manipulation and that treating arthritis is 
homologous use because fat in its natural location provides cushioning and here it’s 
providing cushioning in the joint. This is a gray area. The FDA has generally taken the 
stance that treating arthritis is not a “basic function” of fat (since fat’s main function 
is energy storage and padding, not treating inflammation or rebuilding cartilage). 
Therefore, the FDA has signaled that even some microfragmented fat injections 
likely fall under regulation, though they might be more lenient than with enzymatic 
SVF. Patients might hear doctors say “Our procedure is compliant with FDA 
guidelines as a same-day procedure” – this is a legal interpretation that not all 
experts agree on, but it’s how some clinics justify oƯering the treatment without an 
IND. In any case, no clinic can claim FDA ‘approval’ for the procedure; at best they 
can claim they believe it meets criteria to not require approval. 

 FDA Warnings and Patient Advisories: The FDA has been outspoken in warning 
patients about unapproved stem cell therapies. They caution that some patients 
have been injured by unproven treatments – for example, there were cases of people 



who got stem cell injections in their eyes (not fat, but other sources) and went blind, 
or cases of infections from improperly handled cell products. They explicitly list 
“stromal vascular fraction (fat-derived cells)” as an example of unapproved 
products being marketed to consumers. The FDA urges patients to only undergo 
such treatments in the context of clinical trials, and to report any issues. They have 
even stated that if you are being charged for an unapproved product outside of a 
trial, you “are likely being deceived and oƯered a product illegally”. That is strong 
language, but it reflects the FDA’s concern about the proliferation of stem cell 
clinics. 

 Legitimate Providers vs. “Stem Cell Clinics”: It’s worth noting that adipose 
therapy is oƯered by a spectrum of providers – from academic medical centers 
(under trials or strict protocols) to specialized orthopedic clinics that follow best 
practices, all the way to some spa-like clinics that may over-promise results. The 
regulatory limbo means patients must be diligent. A legitimate provider should be 
transparent about the experimental nature of the treatment, obtain proper informed 
consent, not promise cures, and ideally track outcomes. They should also use 
sterile technique and proper handling to minimize any risk of infection or 
contamination (some shady clinics in the past were cited for poor practices leading 
to infections). 

 FDA and Your Own Research: If you’re considering this therapy, you can actually 
look up if a clinic is on the FDA’s radar. The FDA has issued warning letters to certain 
stem cell providers in the past (information often publicly available on fda.gov). The 
agency also encourages patients to email or call them if they have questions about 
whether a clinic’s treatment is compliant. That might be overkill for an individual to 
do, but it’s an option if you’re concerned. 

 Future Approval Path: For adipose stem cell therapy to become mainstream with 
FDA approval, a specific product (like a particular cell preparation process) would 
have to go through Phase I-III clinical trials and demonstrate safety and eƯicacy 
convincingly. There are companies and research groups working on this. It’s 
possible in the coming years we may see an approved “oƯ-the-shelf” adipose-
derived cell product or a system that is approved for use in arthritis. Until then, it 
remains in the regulatory gray zone. Interestingly, one recent development: the first 
FDA-approved clinical trial using lab-grown adipose stem cells for knee OA was 
published as successful, which is a step forward. But broader approval is likely a 
few years away at least. 



Bottom line (regulation): In the U.S., if you pursue adipose-derived stem cell therapy for 
your knee, you are getting a treatment that is not oƯicially approved by the FDA, and is 
likely being done under a claimed exemption or as part of research. This doesn’t mean it’s 
unsafe or illegal for you to get it – doctors are allowed to use therapies in the practice of 
medicine (some degree of autonomy known as “oƯ-label” use or surgical practice). 
However, it does mean you should be extra cautious in selecting a provider. The lack of 
regulation means you have to trust the practitioner’s expertise and ethics. Make sure they 
inform you properly. As a patient, it’s good to know that this is a cutting-edge area and you 
are somewhat ahead of the established regulatory curve. Be prepared to sign detailed 
consent forms acknowledging the experimental nature. And keep in mind that 
laws/regulations can evolve – but if a therapy is working well for patients and proving safe, 
eventually the goal is that it becomes an accepted, regulated, and insurance-covered 
treatment in the future. Until then, one must navigate the current landscape carefully. 

Conclusion 

Adipose-derived fat therapy represents an exciting frontier in the treatment of knee pain 
and osteoarthritis. By leveraging the healing power stored in our own fat tissue, this 
approach aims to not only relieve pain but also improve the health of the joint itself. In this 
guide, we discussed how the procedure works – from harvesting a small sample of fat to 
injecting it into the knee – and reviewed encouraging findings from recent studies showing 
reduced pain, better function, and hints of cartilage repair in many patients who undergo 
the treatment. We also made clear that this therapy, while promising, is still emerging: it 
has advantages like being minimally invasive and using your own cells, but also 
limitations like cost, regulatory grey areas, and variable results from person to person. 

Compared to well-known treatments (cortisone shots, physical therapy, gel injections, and 
knee replacement surgery), adipose therapy carves out a potential middle ground – more 
proactive than yet another temporary injection, but far less invasive than major surgery. It’s 
an option particularly attractive to those seeking to delay surgery or find relief when other 
measures have failed. Safety data to date are reassuring, with only minor side eƯects 
observed in most cases, though long-term surveillance continues. 

For patients considering this therapy, it’s important to have a thorough discussion with a 
knowledgeable healthcare provider. Ask questions: Am I a good candidate? What kind of 
improvement can I reasonably expect? How many patients like me have you treated and 
what were their outcomes? Also discuss the practical aspects: How much will it cost? 
What is the recovery plan? And given the regulatory status, is this part of a research study 
or how is it being handled legally? A reputable provider will welcome these questions and 
provide balanced answers. 



It’s also wise to remember that adipose stem cell therapy is not a magic cure or a 
guarantee. It is one tool – a very innovative one – in the toolbox for fighting arthritis. 
Maintaining a healthy lifestyle, protecting your joints from overuse, keeping muscles strong, 
and managing weight are all still key components of managing knee osteoarthritis before 
and after any such treatment. 

As research continues, we may see this therapy refined (for example, figuring out the 
optimal cell dose, or combining it with growth factors) and we’ll gain more knowledge on 
how long benefits truly last and whether repeat treatments are beneficial. The FDA and 
medical community are watching closely, and it’s possible that in a few years, adipose 
cell injections could become a mainstream, approved treatment if ongoing clinical trials 
confirm the positive results. 

In conclusion, adipose-derived fat grafting for knee pain oƯers hope for patients suƯering 
from chronic knee pain who want an alternative to more cortisone shots or a premature 
knee replacement. Patients who have undergone it often report significant improvements 
that gave them back a more active and comfortable life. However, it requires careful 
consideration of the evidence, a willingness to invest in an emerging therapy, and selecting 
the right medical team to perform it. By staying informed (as you have by reading this 
article) and working closely with your doctor, you can determine if this novel treatment is 
the right path for you. Medicine is increasingly moving towards these regenerative 
approaches, and while we are still learning, adipose stem cell therapy might just be the 
step that helps your knees heal themselves enough to keep you moving and doing the 
things you love for years to come. 
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