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This article is based on a presentation I made at the 2015
BMO Vancouver Marathon Expo, in British Columbia, on
the use of regenerative injection therapies for running
injuries. For the purposes of this discussion I will include
prolotherapy, neural prolotherapy, prolozone and
platelet rich plasma (PRP) – all within the category of
Regenerative Injection Therapies (RIT).

The February 2011 issue of Runner’s World magazine
published the results of a reader’s survey of the most
common injuries experienced by runners; 40% of
running injuries were knee injuries, and 13% of runners
suffered knee pain within the past year.1 This survey was
consistent with other surveys2 in highlighting knees as
the most common area of injury in runners.

Running Injuries & Regenerative Injection Therapy
Relief from Chronic Pain / An article by Dr. Hal Brown

Every pain has a source
Treatment must reach the source
Treatment must benefit the source in order to relieve
the pain
Most sources of pain in the musculoskeletal system
can be localized to a specific tissue

Making a Correct Diagnosis
The most important task in using RIT is to first make a
correct diagnosis of the problem. A pain doctor using
prolotherapy is a physician looking for the cause of the
problem, not a treatment in search of a patient.
Prolotherapy/RIT might sometimes be a bit like
horseshoes and grenades, in that while close may count,
being specific counts more.

James Cyriax3 described the basic principles of
orthopedic medicine as follows:

1.
2.
3.

4.

When pain first occurs, runners may continue on,
often discovering that many symptoms are
transient. Perhaps the body is adapting and
compensating by loading stress onto other areas,
only to show up later. Perhaps “running through”
the pain is a strategy when high goals are at stake.

A chronic dysfunction may appear as a gradually
increased pain that eventually causes a runner to
take note and stop. A sudden and acute trauma may
also be the instigating factor. The usual scenario is
that a competent runner is suddenly faced with an
acute pain that limits or disables him or her from
performing at an optimal level.

The most common initial response to an injury is to
take a rest from the running that is aggravating it, to
let the body heal itself. The use of ice and/or anti-
inflammatory medication is very common and might
permit someone to get back to running quickly;
however, it might also, as we will see, be
counterproductive.

Patellofemoral Syndrome
Achilles Tendinitis
Hamstring Issues
Plantar Fasciitis
Shin Splints
Iliotibial Band Syndrome (ITBS)
Stress Fracture

The Runner’s World article (1) listed the following 7
injuries as the most common among runners:

1.
2.
3.
4.
5.
6.
7.

Patellofemoral syndrome (PFS) is a common
diagnosis (frequently referred to as “runner’s
knee”); however, it is often a catch-all term for what
should be properly referred to as anterior knee pain.

This can be due to many causes, so all anatomic
structures and injuries must be considered: patella
tendinosis; chondromalacia patella; meniscal
damage; saphenous and femoral cutaneous nerve
inflammation or entrapment; medial or lateral
patella-femoral ligament injury; MCL; ITBS; gracilis,
sartorius or popliteus tendons; and the ubiquitous
patella femoral tracking.

As well, no knee workup is complete without
considering ankle/foot, hip, and pelvis assessment.

The 7 Body Breakdowns
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Effective RIT therapy depends upon a diagnostic method
that isolates the cause of pain, whether in ligaments,
tendons, muscles, capsules, intra-articular structures, or
bursa. Because nerve density in ligaments and tendons is
very high, most tenderness is noted over ligaments and
tendons. Nerve structures must also be considered as a
source of pain, whether subcutaneous(4) or
entrapped(5).

As naturopathic doctors, it is also critical to view the pain
patient as requiring the same health assessments as any
other patient, and to ensure that the healing of
mechanical structures is supported by the optimal well-
being of the patient.

Inflammation & Injury Pathophysiology
Systemic and cellular inflammation is understood to lead
to chronic degenerative conditions such as heart disease,
cancer, rheumatoid arthritis, and asthma; clearly,
pathological inflammation is undesirable.

There is generally confusion and controversy regarding
the understanding of the cause of orthopedic pain, when
so many conditions are attributed to “inflammation.” It
seems facile to tell a patient that their pain is tendonitis
of whatever structure is hurting, as this seems to be a
treatment looking for a diagnosis. It’s like telling a
patient he has elbowitis or lumbaritis.

Before injectable steroids became available in the 1950s,
orthopedic diagnosis was based on the assessment of the
tissues where the pain manifested, whether tendons,
ligaments, muscles, etc.3

Steroid injections, when they appeared, were so
miraculous, that their anti-inflammatory effect became
the evidence of the diagnosis – inflammation.

Then followed a flurry of the naming of the “itis”:
epicondylitis, tendonitis, bursitis, fasciitis, and so forth.6
Inflammation is clearly present in acute injuries, but it is
not necessarily the cause of the pain; rather, it is the
attempt of the body to heal the injury.

Inflammation, however, is not seen in chronic injuries to a
significant degree. Patellar tendinopathy is a
degeneration of the inferior patella tendon, due to
repetitive and/or chronic overloading that exceeds the
tendon’s capacity. Histological evidence indicates that
degenerative damage begins long before the onset of
symptoms.

Rather than tendonitis, a more correct term would be
tendinopathy, or tendinosis, which refers to tendon
degeneration and tearing without inflammation,7 usually
associated with overuse.8

As another example, Achilles tendonitis is frequently
associated with calcaneal inflammation. However,
inflammatory lesions are rarely seen in clinical, imaging,
and histological examinations.9,10 Fatty or mucinoid
degeneration within the peripheral section of the Achilles
tendon has been shown to constitute the lesion.11

Cortisone injections do have a place, and they often
provide dramatic instant relief and, occasionally, long-
lasting benefit. But overall, the use of cortisone has been
shown to have a temporary benefit.

As an example, the Cochrane Collaboration indicates that
cortisone injections for knee osteoarthritis are effective,
but of short-term benefit,12 not effective for rotator cuff
injuries,13 and provide only temporary benefit for
Achilles tendonitis.14

Importantly, as well, because of the catabolic effect of
corticosteroids, tissue destruction and wasting can occur
when used repetitively.



What about Ice?
In 1978, in The Sports Medicine Book, Dr Gabe Mirkin
coined the acronym RICE, for Rest, Ice, Compression, and
Elevation.15 Since then, the application of ice on acute
injuries has become almost ritualistic, as it is assumed
that inflammation is the cause of the pain. Today, Dr
Mirkin has countered his initial assertion:

Coaches have used my “RICE” guideline for decades, but
now it appears that both Ice and complete Rest may delay
healing, instead of helping.

(Gabe Mirkin, MD)16

This is because ice causes blood vessels near the injury
to constrict, which shuts off the blood flow that brings in
the healing cells of inflammation.16 Importantly, early
mobilization is also critical to successful healing.17

Wound healing utilizes the same biological mechanisms
as the immune system – ie, inflammation – to kill germs.
Inflammation is required in injury for healing to occur;
neutrophils rapidly invade, followed by macrophages and
other inflammatory cells. This inflammatory response
coincides with tissue repair, regeneration, and growth.18
Macrophages remove necrotic debris and produce
growth factors such as IGF-1, which is important for the
healing of damaged tissues.19

In one study, 2 groups of mice were compared by
inducing similar injury into muscles. One group was
normal; the other was unable to form an immune
response. The inhibited group did not display wound-
healing; the normal group, in contrast, healed and
recovered from the injuries, demonstrating high
macrophage activity and IGF-1 in the recovered
muscle.20
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Growth factors stimulate the formation and deposition of
collagen. Ligaments, tendons, and cartilage are primarily
composed of collagen,21 which is critical for the repair,
growth, and regeneration of these tissues.

The regeneration that occurs after injection is of actual
new ligaments and tendons, not – as is mistakenly
understood – of scar tissue. The new tissues are thicker,
tighter, more flexible, and contain fibers of varying
thickness, testifying to the new and ongoing
regeneration.22

RIT Theory and Inflammation
The basic mechanism of prolotherapy is the same as the
immune/inflammatory healing response of the body. A
proliferating substance, commonly dextrose 10-25%, is
injected into the affected ligaments or tendons, which
leads to localized inflammation. This inflammation
triggers the same wound-healing cascade of
inflammatory cells as might an injury or infection.

There are many factors at work here: the IFG-1 from
macrophages, oxygen from red blood cells, and –
significantly – the growth factors in platelets.

The use of platelet-rich plasma is an extension of
this principle. Platelets are not just for clotting,
immune response, or angiogenesis. Four percent of
blood volume is platelets. They are the first cells to
arrive at the injury site, they initiate the healing
cascade, and – importantly – they contain the
growth factors required for collagen
regeneration.23

Platelet-Rich-Plasma (PRP) Therapy

Put simply, instead of stimulating an inflammatory
healing cascade to bring platelets and growth factors to
the site of injury, with PRP the platelets are extracted
from whole blood via a variety of centrifuge methods,
and injected in high concentrations directly into the
target sites. The result is an enhanced healing response,
with less discomfort and fewer treatments.



Additional Regenerative Injections
Other substances than dextrose are used as irritant or
shock agents to stimulate inflammation. These may
include various combinations of phenol, glycerine,
sodium morrhuate (from cod liver oil), or pumice.

Neural prolotherapy, or subcutaneous nerve injection,
utilizes a 5% dextrose solution injected into inflamed or
entrapped subcutaneous nerves.

It has been demonstrated that chronic inflammation or
damage of these C-fiber nerves can produce arthritic
changes in joints, and that the healing of these nerves via
injection can reduce pain and lead to joint
regeneration.24 For example, saphenous nerve injury
can contribute to medial and anterior knee pain.
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Image: Saphenus Nerve

Prolozone involves the injection of ozone gas into
damaged tissues including joints. Dr Shallenberger
states, “Prolozone works by improving oxygen utilization
in a localized area of damaged connective tissue,
allowing it to heal, and to restore full function.”25
Testosterone and human growth hormone function as
releasing/signaling molecules, altering cell wall
flexibility, modifying pain perception, and adjusting blood
flow at the wound site.26

Most recently and dramatically, stem cell therapies (in
which adipose-derived stromal cells are injected in
combination with PRP) are becoming practical in a
clinical setting. This multipotent cell replenishment
source is effective for enhanced musculoskeletal
healing.27 Other methods that isolate stem cells from fat
or marrow have been demonstrated to exponentially
increase the regenerative capability of tissue.28

Evidence for Regenerative Injection

Therapies
There is a vast body of literature today that supports the
clinical efficacy of RIT.

Image: Cortisone vs PRP in Severe Plantar Fasciitis



The next step is to see a practitioner of some kind (eg,
PT, DC, RMT, RAc, ND), for treatments such as IMS*,
TRP †  injection, ART ‡ , massage, manipulation,
mobilization, exercise, electric therapies (laser,
ultrasound), taping, bracing, arnica, glucosamine
sulphate, and other supplements. Perhaps a visit to a
sports physician or physiatrist.

Much of the time, these treatments are successful. When
resolution is not satisfactory, then imaging using X-ray,
ultrasound, or MRI might be performed. Although
pathologies may be noted, unless they can be correlated
with the clinical picture, the imaging report is often
treated instead of the patient.

There is a case to be made for the treatment of acute
injuries, such as those patients who have re-injured
previously-treated areas, or in cases where performance
is critical. Many RIT doctors, myself included, will often
receive treatment soon after our own injuries, as will
experienced and educated patients. Generally however,
the case for RIT is better made in chronic cases, after
“everything has been tried."

If the injury is indicated for RIT, that is ligament and/or
tendon laxity and damage, probably not much else will
help this problem; however, most patients would prefer
to resolve their pain with less invasive methods and may
only turn to RIT when nothing else has helped.

As a treatment of “last resort” in many cases, patients
are willing to endure discomfort, in the hopes and
likelihood of achieving excellent outcomes.

*IMS=intramuscular stimulation; † TRP=trigger point;
‡ART=active release technique
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One literature review of 44 case series – including 2 non-
randomized controlled trials, 9 randomized controlled
trials, 2443 patients, and 1478 musculoskeletal
structures – demonstrated level 1 and 2 evidence to
support the use of dextrose prolotherapy for
osteoarthritic pain and function, tendinopathies,
myofascial pain syndrome, sacroiliac pain, and
myofascial pain syndrome.29

In 2 studies of PRP vs cortisone treatment for lateral
epicondylitis and severe plantar fasciitis, it was shown
that although both cortisone and PRP provided close to
equal relief after 3 months, continued and significant
benefit in the PRP groups remained for 2 years, whereas
the cortisone groups reverted to baseline (See image of
graph).30,31

Among many examples, the effectiveness of RIT has
been demonstrated for patella tendinopathy,32 jumper’s
knee,33 chondromalacia patella,34 Achilles
tendinosis,35 knee instability,36,37 chronic low back
pain,38,39 hip pain and labral tears.40

An unresolved pain and/or dysfunction for
greater than 3 months
Instability due to laxity
Connective tissue damage, as evident by pain
and/or tenderness over ligaments, tendons or
nerve sheaths

Weak Link: Ligament Laxity

The RIT candidate has:

Candidates of Regenerative Injection

Therapy

Summary
Going back to our original running injury, most runners
would take a break from painful activity and commonly
ice the injury and/or use anti-inflammatory medications. 

If they can resume activity in a reasonable time, they
would return without further treatment. Many people
apply the “if you ignore it, it will go away” principle, which
often does work. But what happens when they don’t get
better?
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Danita, age 45, is a former National Canadian
Olympic Team rower, and an active runner and
cyclist.

In 2011 she came for a consultation, complaining of
anterior knee pain of 14 months’ duration. Because
of debilitating pain, she could not carry her child
upstairs, walk a block, or cross a street.

She had received a diagnosis of patellofemoral pain
syndrome (PFPS) and was on a surgery wait-list. She
was receiving physio treatment, which gave some
relief, but she was still disabled.

Assessment
She was assessed with A & P cruciate instability and
medial collateral ligament instability and
tenderness. In the first month she received
prolotherapy injections 3 times. Within 5 weeks she
was cycling again and could do a frog-kick
swimming. She received 2 more treatments over the
next 3 months.

Follow-up
Within 5 months of initiating treatment, she was
back to 80% normal activities and exercise. Four
years later, she reports she is at 95% recovery,
running 10 km with no pain, and doing all desired
activities, including boot-camp training. She has
been enthusiastic about her recovery.

Knee Prolotherapy

Case Study 1

Debbie, age 50, was a competitive Master’s Track
racer. Her chief complaint was right hip pain and
being unable to run for 5 years. In 2005 her right
leg suddenly “collapsed,” and she had hamstring
and hip pain.

She had had numerous treatment modalities,
including: muscle balance exercises, physical
therapy, massage therapy, chiropractic, and
intramuscular stimulation, all of which were helpful
for a time. She experienced frequent aggravations,
requiring weeks of recovery, and felt worse when her
stride was more powerful.

Imaging included: MRI (“inconclusive”), arthrogram
(unremarkable), X-ray (early hip osteoarthritis), and
CT scan (disc bulges). She also had other running
injuries of the knees and ankle.

Treatment
Between April 2010 and June 2010, she received 5
prolotherapy treatments. In June 2010 she received
PRP 3 times. By September 2010, she reported
feeling more “solid,” her performance was
improving, and she was beginning to race again,
running 6-8 km intensely and without re-injury.
From September 2010 to May 2011, she received 3
more PRP treatments.

The injection treatments were aimed at multiple
injury sites, which included the hip joint, labrum,
pectineus muscle, and obturator externus tendons
in the groin. The posterior hip was also treated, as
were the insertions of the gemelli and obturator
muscles.

The lumbar facets, iliolumbar ligaments, and SI
joints were also treated. She also received a
comprehensive naturopathic treatment regime,
spinal adjustments, and supplementation; several
health issues were also addressed with naturopathic
methods. The healing of any tissues requires the
health of the entire body.

Hip Pain

Case Study 2
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Follow-up
In July 2011, she went back to competition and ran
the World Masters Athletics Championship. She
finished 9th out of 27 in the 1500, running her best
time since 2005.

Since then, her performance has continued to
improve. In 2013 she placed 4th in the 800 at the
World Masters Athletics in Brazil, and in 2013 she
placed 3rd in the 1500, and 2nd in the 800, at the
World Masters Games in Italy.

Hip Pain

Case Study 2 (Cont'd)
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