
STEM CELL
PROLOTHERAPY

YOU NEED A TREATMENT
AS POWERFUL AS YOU!

CONQUER CHRONIC PAIN WITH YOUR OWN POWERFUL CELLS



WHAT IS STEM CELL PROLOTHERAPY?

Comprehensive H3 Prolotherapy (Hackett-Hemwall-
Hauser) is a regenerative injection treatment that 
stimulates repair of damaged and painful tissue(s).  
The primary proliferant, dextrose, stimulates the 
healing cascade in the degenerated structures, 
attracting immune cells for the purpose of repair  
and healing.

In some chronic pain cases, there is a cellular 
deficiency (too few reparative cells) in or around the 
degenerated joint. (SEE FIGURE 1.) For these instances, 
Cellular Prolotherapy is utilized whereby a person’s 
own progenitor or mesenchymal stem cells from bone 
marrow, fat, or blood are injected into the painful 
structures and tissues. 

 
WHY STEM CELLS? 

Stem cells are self-renewing cells in our bodies that 
repair old and damaged cells. Mesenchymal stem cells 
(MSCs) are multipotent and can differentiate into
specialized cells, such as chondrocytes (cartilage), 
fibrochondrocytes (meniscus, labrum), synoviocytes 
(synovium), osteoblasts (bone), myoctyes (muscle) or 
fibroblasts (ligaments, tendons). (SEE FIGURE 2.) For this 
reason, they are very effective at stimulating repair 
of severely degenerated joints and musculoskeletal 
tissue. (SEE FIGURE 3.)

Tissue Condition(s)

Cartilage Osteoarthritis, osteochondral defect
Subchondral bone Osteoarthritis
Ligament Ligamentosis, joint instability, enthesopathies
Meniscus Meniscus degeneration, tears
Tendon Tendinosis, enthesopathies
Aged/damaged 
connective tissue

Myofascial pain, myalgias, non-healed painful connective tissues

Labrum Labral tears, degeneration
Intervertebral disc Annular tears, degenerated disc, disc degeneration, disc herniation

FIGURE 1. Conditions that Cellular Prolotherapy treats.



FIGURE 3. Improvement of ankle x-rays with Stem Cell Prolotherapy. This patient 
wanted to avoid ankle replacement and surgery and chose to undergo stem cell treatment to 
his ankle. He received several Lipoaspirate Prolotherapy treatments between x-ray studies. The 
studies showed a gradual improvement in the ankle joint articular cartilage (arrows), which 
correlated to reduced pain and range of motion improvement.

WHO MAY BENEFIT FROM THE USE OF STEM CELLS?

Stem Cell Prolotherapy is generally utilized for severe 
joint osteoarthritis, significant articular cartilage 
injury, labral or meniscal tears, avascular necrosis, 
degenerative disc disease, and in patients whose 
musculoskeletal injuries have not fully resolved with 
dextrose Prolotherapy. Stem Cell Prolotherapy is a 
more aggressive treatment option for those looking 
to avoid joint replacements and other orthopedic 
surgeries. (SEE FIGURE 4.) The total number of necessary 
treatments is dependent on many factors, such as age, 
health status, and extent of joint degeneration.

FIGURE 4. Medical conditions where Stem Cell Prolotherapy could potentially 
prevent surgery.

• Avascular necrosis of talus and hip
• Bone-on-bone arthritis
• Degenerative disc disease
• Ehlers-Danlos Syndrome sequelae
• Hip labrum tear and degeneration

• Joint degeneration
• Mensicus tear and degeneration
• Osteochondral defect
• Post-back surgery syndrome
• Sciatica
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FIGURE 2. Differentiation of adult mesenchymal stem cells.



TYPES OF CELLULAR PROLOTHERAPY

AUTOLOGOUS BLOOD INJECTION

One of the easiest ways 
to obtain reparative cells 
is from the patient’s own 
blood! This is done via 
a normal blood draw. 
The autologous blood 
(patient’s blood) is then 
directly injected into 
an injured area for the purpose of healing. The blood 
carries many healing elements, including platelets, 
which are rich in growth factors, and stem cells. 
Scientific studies have shown that autologous blood 
has been used as a successful treatment for joint 
disease, including TMJ dysfunction.1,2

PLATELET RICH PLASMA (PRP)

Growth factors from a patient’s blood can also be 
concentrated. This involves a normal blood draw, 
but the blood is then spun down so the platelet rich 
portion of the blood is separated out. This portion is 
then injected into the injured area(s). Platelets contain 
a myriad of growth factors that are shown to stimulate 
recover in non-healing soft tissue injuries. (SEE FIGURE 5.)  
These cells are also helpful in combination with other 
Stem Cell Prolotherapy solutions to promote migration, 
proliferation, and differentiation of stem cells and 
progenitor cells. When 
injected into or around a 
joint, PRP attracts cells to 
proliferate and start laying 
down new tissue. Research 
shows that PRP is effective 
at treating chronic joint 
degeneration, causing a 
reduction in pain levels and 
improving patient quality 
of life.3,4

FIGURE 5. Growth factors in PRP.

• Connective tissue growth factor
• Epidermal growth factor
• Fibroblast growth factor
• Insulin-like growth factor 1
• Insulin-like growth factor 2
• Platelet-derived growth factor
• Transforming growth factor beta
• Vascular endothelial growth factor



BONE MARROW 
ASPIRATE

Bone marrow contains 
MSCs and growth factors, 
which aid healing of 
injured tissues and cell 
deficient areas. Bone 
marrow can be safely 
obtained from the tibia 
or iliac crest. Once bone 
marrow is extracted 
from the patient, it can 
immediately be injected 
into damaged tissues or 

joints, or can be concentrated via a centrifuge prior 
to injection. Once injected, the body can start to 
differentiate the MSCs into the specific cells that are 
needed. Studies have shown that MSCs from bone 
marrow aspirate are able to regenerate cartilage in 
those with cartilage lesions or osteoarthritis.5,6

LIPOASPIRATE

Adipose (fat)-derived MSCs can be retrieved via a 
gentle lipoaspiration (liposuction) procedure. While 
both adipose tissue and bone marrow contain 
adequate numbers of MSCs for tissue healing, adipose 
tissue yields a higher 
amount. Once extracted, 
the MSCs from adipose 
tissue are then mixed with 
Platelet Rich Plasma (PRP) 
or bone marrow to supply 
additional growth factors 
for optimal healing.  
(SEE FIGURE 6.) Research  
shows that adipose-
derived MSCs are capable 
of reducing cartilage 
defects and improving 
patient function while 
reducing chronic knee 
pain.7

FIGURE 6. Mixing of Lipoaspirate with 
Platelet Rich Plasma. Once the solutions 
are mixed together, they are used as the 
proliferant in Lipoaspirate Prolotherapy.



MENISCAL TEARS

Meniscal tears are a common 
injury amongst athletes and 
non-athletes alike, and typically 
respond with great results to 
Cellular Prolotherapy. As each 
meniscus in our knees is made 
up of fibrocartilage, injecting the 
areas with MSCs can stimulate 
the repair of new, healthy 
cells and repair the torn or 
degenerated tissue. Surgery for 
meniscal tears may temporarily 
help with pain, but long-term 
data shows that meniscal 
surgeries actually accelerate the arthritic process of 
the knee.8,9 Multiple studies have shown that meniscal 
surgery for meniscal tears does not provide better 
results as compared to placebo or physical therapy 
or exercise alone.10-12 This is likely because meniscal 
surgery often leaves the patient with chronic knee 
instability, as the meniscus is a main joint stabilizer.  
We know that long term knee instability can accelerate 
the degenerative process and lead to osteoarthritis.  
A better treatment option for meniscal tears is Cellular 
Prolotherapy, which can work to heal the tear and 
alleviate pain.13,14

AVASCULAR NECROSIS/ OSTEONECROSIS

Avascular necrosis, or bone death, most often 
occurs in the ankle (talus) or hip (femur). Stem Cell 
Prolotherapy for avascular necrosis (AVN) is a promising 
and effective treatment option for those facing joint 
replacement or joint decompression. Patients with 
AVN typically have underlying joint instability, due to 
ligament damage. As the blood supply follows the 
ligaments, which connect the bones to each other, 
the blood supply is interrupted and the subchondral 
bone becomes affected from the increased pressure. 
Treatment involves strategically injecting stem cells 
from bone marrow aspirate or adipose tissue to repair 
the joint and regrow healthy bone. (SEE FIGURE 7.) Our 
findings are consistent with those in the literature.15-17

Ultrasound can be utilized 
to localize the degenerated 
structures that need to be 
treated, as well as to guide 
the injection treatment.



OSTEOCHONDRAL DEFECT

During arthroscopy it is common to find a large piece 
of cartilage missing, called an osteochondral defect.  
(SEE FIGURE 8.) Stem Cell Prolotherapy does not just 
address the defect, but also why the cartilage 
degenerated in the first place. Most often there is 
undiagnosed joint instability which causes large, 
abnormal forces to be placed on the cartilage, 
leading to joint destruction. To address both the 
current problem and the root cause, we utilize a 
cellular Prolotherapy solution in and around the 
joint, in addition to traditional dextrose Prolotherapy. 
This strengthens the supporting joint structures so 
unnecessary pressure is not continually put on the bones.

FIGURE 7. A young mom with a long-term history of oral steroid use which led to 
AVN (arrow) in her ankle. The four Bone Marrow Prolotherapy treatments she received have 
helped her do all daily activities and exercise without pain. 

FIGURE 8. Arthroscopy picture of knee showing huge osteochondral defect (tibia 
cartilage missing). When a person has this much cartilage missing typically Lipoaspirate or 
Bone Marrow Prolotherapy is needed.



STEM CELL PROLOTHERAPY 
FOR OSTEOARTHRITIS

With the prevalence of 
osteoarthritis growing 
exponentially, more 
research has been focused 
on the use of stem cells for 
tissue regeneration. By the 
year 2030, it is estimated 
that over 60 million 
American will suffer from 
osteoarthritis. (SEE FIGURE 9.) 
With that, the total number 
of total joint replacements is rising at an alarming 
rate. The use of stem cell therapy as an alternative 
treatment is growing. Stem Cell Prolotherapy with the 
use of Platelet Rich Plasma has been shown to give 
significant pain relief and enhance function in patients 
with osteoarthritis and articular cartilage injuries in 
numerous scientific papers.18-22

Caring Medical has evaluated the use of Bone Marrow 
Prolotherapy for cases of painful osteoarthritis. In seven 
patients with hip, knee, ankle, or toe osteoarthritis, results 
were significant for reductions in pain, stiffness, and 
exercise limitations and increases in range of motion.23 
All criteria were measured on a 0-10 scale (0=no pain/
stiffness/limitations). These results are consistent with 
similar studies in the literature.24-26 (SEE FIGURE 10.) 

FIGURE 9. Osteoarthritis incidence in the United States. By the year 2030 it is estimated 
that the number of Americans suffering from osteoarthritis could reach as high as 67 million.



Case 1 2 3 4 5 6 7
PRE POST PRE POST PRE POST PRE POST PRE POST PRE POST PRE POST

Pain intensity 8.7 0.0 4.3 0.0 3.0 0.2 2.1 0.0 10.0 0.0 7.0 0.3 8.0 0.0

Stiffness 9.0 1.0 6.0 0.0 8.0 1.5 0.0 0.0 10.0 0.0 8.0 1.0 8.0 1.5

Range of motion 9.0 1.0 0.0 0.0 6.5 2.0 1.3 0.0 10.0 0.0 7.0 0.0 7.0 3.5

Crepitus 0.0 0.0 0.0 0.0 1.5 0.0 3.0 0.0 10.0 0.0 6.0 0.0 3.5 0.0

Exercise 5.0 1.0 3.0 1.0 2.5 2.0 2.7 1.7 5.0 1.0 4.0 1.0 4.0 2.0

FIGURE 10. Results before and after Bone Marrow Prolotherapy. Results were scored 
on a 0-10 scale, where 0 = no pain/no exercise limitations/full ROM/etc and 10 = maximum 
pain/unable to exercise/etc. 
Adapted from Hauser RA and Orlofsky A. Regenerative injection therapy with whole bone marrow aspirate for degenerative joint 
disease: a case series. Clinical Medicine Insights: Arthritis and Musculoskeletal Disorders. 2013:6 65–72.

In a group of 24 patients (average age of 64.9 years), 
the use of Bone Marrow Prolotherapy successfully 
reduced pain at rest, pain with exercise, and stiffness 
while improving range of motion.27 Eighteen of these 
patients were previously advised that they would need 
surgery, 14 of which had been recommended for total 
hip or total knee replacements, but instead all were 
able to avoid all operations. 

ARTICULAR CARTILAGE REGENERATION

Research has shown that the use of mesenchymal 
stem cells for knee osteoarthritis can not only relieve 
pain, but also regenerate articular cartilage.5-7,28-30 This 
is evidenced by repeat imaging studies, where the 
joint space (space between bones) increases due to 
new cartilage growth. Injections of MSCs into the 
joint itself are not enough for significant, long lasting 
regeneration, however. Comprehensive Prolotherapy 
to the surrounding structures of the joint are also 
necessary. (SEE FIGURE 11.)

FIGURE 11. Prolotherapy regeneration of hip cartilage. Before and after hip x-rays of a 
patient treated with Prolotherapy.
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The statements in this brochure have not been evaluated by the AMA, FDA, or any 
government body. Every person with a painful condition should make decisions on 
health care with the aid of their personal physician.
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