Ined 81 patlents with chronic low back pain.” The 40
who recelved prolotherapy reported the greatest reduc-
tion {n pain and disabllity scores after 6 months. A more
recent trial from the Kansas Medical Centre showed sim-
llar results for knee arthritis.® Patlents here had greater
reductions In pain while walking, had fewer eplsodes of
knee buckling and galned a greater range of motion than
did those who recelved placebo Injections. The results
of all 5 studles may be explalined In terms of varlance [n
patient selectlon, underlying pathology, social circum-
stances, add!tlonal therapeutic modalitles or Insufficlent
power of the study. Further research Is needed to deter-
mine which components of the reglmens are most effec-
tive and whether there are subgroups of patients who
are more likely to respond to these safe treatments.

Modern prolotherapy evolved from an Injectlon tech-
nique called sclerotherapy, which was flrst used In the
1920's to treat hernlas and hemorrholds. In the 1940's
Earl Gedney, a well-known osteopath at the Phlladelphia
College of Osteopathic Medlcine began to use sclerother-
apy for back-related allments. It was George S. Hackett
an M.D. ifrom Canton, Ohlo who flrst colned the term
“prolotherapy” in the 1950's. His book Ligament and
Tendon Relaxation Treated by Prolotherapy continues
to be used as a baslc tralning reference.”

When ligaments and tendons are stretched, torn
or fragmented, jolnts become painful. Tradltional ap-
proaches with antl-Inflammatory drugs and surgery oi-
ten fall to stabllize the joint and relieve paln permanently.
Prolotherapy has the unique ability to directly address
the cause of Instabllity and repalr the weakened sites, re-
sulting In permanent stabilization of the joint. When pre-
clsely injected Into the site of pain or Injury, prolothera-
py creates a controlled Inflammation that stimulates the
body to lay down new tendon or ligament fibers result-
Ing In a strengthening of the weakened structure. When
the joint becomes stronger, pain rellef might be an ex-
pected outcome.

Prolotherapy Is a treatment technique {nvolving the
Injection of growth factors or growth-factor-produc-
tion stimulants to promote growth and repalr of normal
cells and tissue.”” Growth factors are complex polypep-
tides that Initiate multiplication of new cells or repara-
tive changes In current cells. The most commonly used
but least studled solution for prolotherapy is P2G (2.5%
phenol, 25% glucose, 25% glycerine). Human cells be-
gin to produce growth factors within minutes to several
hours after exposure to an extra cellular D-glucose (dex-
trose) concentration of as little as 0.6% (normal cellular
glucose concentratlon s 0.1%)." These growth factors
include platelet-derived growth factor,” transforming
growth factor beta,'” epldermal growth factor,'” basic fi-
broblast growth factor,'” Insulin-like growth factor'” and
connective tissue growth factor. These growth factors
have also been ldentlfled as key stimulants of tendon,
ligament, and cartllage (not bone) repair and growth.”

Regenerative Injection Therapy has been sclentifl-
cally observed to Increase the size of tendons and lig-
aments up to 40%. It has also been shown to [ncrease

their tenslle strength by as much as 200%. No scar tissue
Is formed (as would be the case In surgical procedures).
The tissue formed from Prolotherapy Is healthy, strong,
flexible ligament or tendon tissue. Once the ligament or
tendon has been repalred by prolotherapy, the nerves
are no longer stretched or Irritated.

The therapy (nvolves Injecting a solution of concen-
trated dextrose or another solution usually with local
anesthetlic into ligament or tendon attachments to bone.
The solutlon is referred to as a "proliferating agent” be-
cause It produces a “proliferation of Inflammatlon™ n
the Injured area. This happens when macrophages rush
to respond to the inflammation, stimulating a natural
healing response and promoting growth factors in the
cells of the affected tendons and ligaments. Fibroblasts
lay down new flbrous tissue wherever they detect dam-
age, while other natural substances trigger the growth
of new blood vessels and the flow of nutrients. This lo-
callzed Inflammation Increases the blood supply and
flow of nutrients and stimulates the tissue to repalr It-
seli. Tissue healing is regulated by a complex growth
factor network as demonstrated in a model of Injury in-
volving rabblt knee medlal and anterlor cruclate In-vitro
cultures. Although both MCL and ACL collagen sythesls
was ncreased by 160% over controls by the application
of transforming growth factor beta 1, thelr response to
epldermal growth factor was different.”

Each person's response to prolotherapy ls different.
The average number of treatments needed ranges from
four to slx. AnInjection s painful and depending on the
proliferant (stimulant) used and the specific needs of
the patient, some require sedatlon or palin medication
to undergo the treatment. As treatment progresses, the
Injections become less palnful to recelve. Mild swelling
and joint stlffness may be experienced after prolothera-
py Injectlons. Over-the-counter antl-Inflammatory medi-
catlons are avoided If possible because they are thought
to lessen the Inflammatory response and the benefit of
therapy. Heat rather than lce may also be beneficlal.

With the use of P2G, most people will require analge-
sic medication after thelr treatment. It {s normal to expe-
rlence muscle soreness for a few weeks after the treat-
ment. This Is most noticeable for the first two days after
Injection. There is a "window period” of about two weeks
as Inflammation subsides but healing of the ligament is
not complete. During this perlod there may by a return
of some of the orlginal pain. Starting around four weeks
after a treatment, ligament strengthening Is occurring
and about 75% of the beneflt of the Injection s noted.
Re-evaluation and treatment s scheduled at six weeks
because it takes approximately six weeks for 100% of the
benefit of the treatment to be realized.

When considering the risks assoclated with RIT, a re-
cent retrospective postal survey of practitioners of pro-
lotherapy for back and neck pain [n the United States
and Canada Is the best and most recent evidence avall-
able. Surveys were malled to members of the American
Academy of Orthopedic Medicine (AAOM) and the
American College of Osteopathic Paln Management and

www.orthodiv.org

November/December 2006 - Orthopaedic Division Review 25



