Growth Factors ror
Chronic Plantar Fasciitis?

Discussing the potential impact of recent literature in rethinking conventional
approaches to recalcitrant plantar fasciitis, these authors explore the use of
autologous platelet concentrate injections in treating this common condition.

By Stephen L. Barrett, DPM, CWS, and Susan E. Erredge, DPM, CWS

lantar fasciitis/ heal pain syndrome is the most common condi-
tion treated by podiatric foot and ankle specialists in the United
States.! However, the true etiology of plantar fasciitis is still un-
known and has been attributed to many different etiological factors.

It is entirely possible that our whole paradigm for treating plan-
tar fasciitis is based on a false foundation, especially in light of the
histological findings of Lemont, et. al., regarding specimens of
resected plantar fascia.’ Clearly, these authors’ objective histologi-
cal evidence must make all of those who treat plantar fasciitis
rethink their concept of the true etiology of plantar fasciitis.
This proposal that the condition we so commonly refer to
as plantar fasciitis be called “plantar fasciosis” is valid and
more accurately describes the condition.

These findings are further supported by histologi-
cal analysis of surgical biopsies of tendons which
were affected by “tendonitis,” but had no markers
of inflammation.* > An adoption of this correct
nomenclature throughout the profession is
likely far into the future, but would perhaps
orient our understanding of the condi-
tion better, which could possibly lead
to better treatment modalities and
regimens.

It is widely believed that me-
chanical plantar fasciitis results
from repeated micro—trauma
due to overuse, which results
in microtears of the tissue
substance until a macro
injury occurs. The

Even the term “plantar fasciitis” is a misnomer as the plantar fascia is
really a tendonous aponeurosis and not a fascial layer.

physiological process is then initiated via an in-
flammatory process — an integral part of the
wound healing cascade. This injury of the plantar
fascia is not dissimilar to any other musculoskel-
etal pathological process, such as tendonopathy.®

Almekinders and Temple have indicated this
may be a too simplistic view that is not accurate in
chronic tendon pathology.® However, there has
been suspicion that mechanical repetitive trauma may not be the true
cause of the degenerative process in tendonopathy as previously be-
lieved. Some studies have shown the area of tendon most often af-
fected by tendonopathy is not the area of the tendon that is subjected
to the highest mechanical force.”

Should We Rethink The Treatment Paradigm

For Chronic Plantar Fasciitis?

Does this overwhelming data that recalcitrant plantar fasciitis (fasciosis)
is not an inflammatory disorder change our paradigm for treating this
condition? These findings cast doubt on two of the mainstays of con-
servative treatment: non-steroidal antiinflammatory agents and the
cortiosteriod injections. A controlled study has demonstrated that an
NSAID was no better than a simple analgesic or placebo in the treat-
ment in the treatment of Achilles tendonopathy.® Researchers have
also demonstrated that cortiosteriod injections do not change the patho-
logical process.’

Recently, there has been a push to treat recalcitrant cases of plan-
tar fasciitis with shockwave therapy. '°'% Results have been mixed, and
depending on the cited study, success rates have ranged from 48 per-
cent to 77 percent.'” The mechanism of this type of therapy is un-
known. However, it has been suggested that extracorporeal shockwave
therapy may stimulate or reactivate the healing processes in muscu-
loskeletal tissue. This may be due to microdestruction of avascular or
minimally vascular tissues, which encourage revascularization, the re-
lease of local growth factors and the recruitment of appropriate stem
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cells leading to an enhancement of the

i

intrinsic wound healing process.'* Draw-
backs to this type of treatment include

T . . . o
contraindications in patients with neur- .

opathy, destruction of muscle tissue, de-
velopment of compartment syndromes

and cost concerns.'> 16

The efficacy of ESWT may be based

on an enhancement of the wound heal-

ing cascade — a conversion of a chronic
wound to an acute wound which can then
go through a normal physiological wound
healing process. This may be similar to
the phenomena that has been frequently
seen among patients who have had spon-
taneous rupture of the plantar fascia af-
ter cortiosteriod injection, but eventually
have a complete resolution of symptoma-
tology after healing.

What The Literature Reveals
About Injecting Autologous
Platelet Concentrate

Taylor, et. al., demonstrated in rabbit
patellar tendons that injecting autologous
blood was safe and that the injected ten-
dons were stronger biomechanically than
control tendons at 12 weeks."” Research-
ers have documented that autologous
platelet concentrate (APC+) has four to
six times the normal level of growth fac-
tors, which results in fibrocyte migration
and induction of neurovascular growth.'®
Another group has demonstrated repair
of the avasular area of dog menisci with
the use of fibrin clots with a morphologically similar tissue to the
resected meniscus."

Most importantly, researchers have demonstrated that injecting
autologous blood into the origin of the extensor carpi radialis brevis is
efficacious in treating recalcitrant lateral epicondylitis (tennis elbow).*
In their patient series, Edwards et. al., found 79 percent of their pa-
tients were completely relieved of pain — even after strenuous activity
— after one injection of autologous blood. Additionally 89 percent of
their patients who required another injection reported complete reso-
lution of symptoms.*

The use of autologous platelet rich plasma is not a new treat-
ment.”! The healing cascade, which is the physiological response to
any injury or surgical intervention, is well documented and relies on
proteins that are delivered to the healing site by platelets and white
blood cells in addition to those proteins that are present in the

plasma. #»%
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One would pull the yellow platelet poor plasma (as
seen above) off the platelet “pellet.” Then you would
mix the remaining platelets with a small amount of
the platelet poor plasma to create the autologous
platelet concentrate (APC+).

The posterior tibial and sural nerve blocks, one would
inject APC+ from the medial aspect of the heel into
the medial and central bands of the plantar fascia
under the direct visualization of diagnostic ultra-
;s\%lénd. This allows for a highly precise placement of

+.

4 Successful tissue healing and regeneration
J requires a scaffold or matrix, undifferenti-
ated cells and signal proteins and adhesion
- 4 molecules (growth factors), It is well known
that platelets affect mitogenic activity of
cells like osteoblasts.?*

Bruder and Haynesworth showed plate-
lets at baseline levels act on human mesen-
chymal stem cells in cell recruitment.”” They
also determined concentration of platelets
above baseline levels has effect on the at-
traction of these mesenchymal cells to the
surgical site as well as proliferation of these
cells.”

We believe injecting APC+ into recalci-
trant, symptomatic plantar fascia may cause
a reparative effect leading to a resolution of
symptoms. We have been utilizing this mo-
dality for about a year and a half. We call
this technique plantar fasciorraphy.

Taking A Closer Look
At Plantar Fasciorraphy
In order to gauge the effectiveness of this
modality, we enrolled nine patients in an
office study. While it is a small patient
sample, we believe the study results are
promising and mat facilitate larger studies
in the future.

We selected patients for this technique
based on several factors, which included:
* a willingness to participate in an investi-
gational technique;
* a willingness to forgo any other concomi-
tant conservative treatment modality like
NSAID’s and orthotic devices; and
* not having a cortisone injection within 90 days prior to their plantar
fasciorraphy.

Each individual had a significantly hypoechoic and thickened plan-
tar fascia as demonstrated by diagnostic ultrasound. High frequency
ultrasonography is well documented as a reliable and sensitive method
to evaluate human plantar fascia.> %%

Using the SmartPrep® System (Harvest Technologies), we with-
drew 20 cc of each patient’s blood. It has been documented that plate-
lets which are prepared via this system are viable and the same as they
were when they were in the patient’s bloodstream. The process to har-
vest the platelets does not damage or change them in any way, After
processing, each specimen allowed us to obtain about 3 cc of APCy+.

We then anesthetized each patient with a block of posterior tibial
peripheral nerve and sural nerve. We subsequently prepared the foot
with a skin antiseptic.
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In these diagnostic ultrasound images, one can see dramatic changes. In the left image, the medial
band is 10.3 mm in thickness and is very hypoechoic. The image on the right is only eight days after
the injection of APC+. Not only has the thickness decreased to 6.93 mm, there is an improvement in

signal intensity.

What One Small Study Reveals

About APC+ Injections

n a nine-patient office study, the authors found that performing an
APC+ injection resulted in an average decrease in thickness of
the symptomatic medial band as follows:

- Pre-injection
8smm - One week post-injection
702 mm - Four week post-injection
7mm [~ - Two months post-injection
- Three months post-injection
6mm
5.03 mm
5 mm 472mm  4.73mm

4 mm

3mm

2mm

1mm

0 mm

Using high-resolution diagnostic ultrasound for guidance, we injected
3 cc of the APC+ into the most hypoechoic areas within the medial and
central bands of the affected fascia with a 25-gauge needle. In order to
facilitate the actual placement of the APC+, we needled the affected
areas of fascia several times and than achieved the infiltration as the
needle was retrograded.

After the procedure, we had the patients wear a below the knee cast
immobilization boot and instructed them to avoid weightbearing for 48
hours with a subsequent increase in ambulation over the next several
days. They were allowed to return to a comfortable shoe after
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two days. We monitored patients at
one week, two weeks, four weeks,
three months, six months and one
year. At each visit, we documented
subjective assessment with a detailed
interview in addition to diagnostic
imaging to access plantar fascial

thickness and signal intensity.

What The Results

Of One Small Study
Revealed

We used several methods to collect
information to determine the effi-
cacy of this technique for treating
plantar fasciitis (fasciosis).

First, we took ultrasound measurements of the medial, central and
lateral bands prior to the injection of APC+ and obtained post-injection
measurements as well for each visit. We also measured the medial, central
and lateral bands of the plantar fascia of the asymptomatic foot at each
visit for comparison and to serve as a control. The average thickness of
the symptomatic medial band prior to injection was 7.02 mm as com-
pared to the average thickness of the asymptomatic medial band, which
was 4.88 mm. The average thickness of the central band was 6.59 mm for
the symptomatic side versus 4.27 mm for the asymptomatic limb. The
average thickness for the lateral band was 4.61 mm for the symptomatic
limb versus 3.57 mm for the asymptomatic side.

Post-injection, we noted significant changes not only in thickness
but also in the signal intensity of the fascial bands. Prior to injection, the
bands of the plantar fascia near the point of origin at the calcaneus ap-
peared thicker and more hypoechoic as compared to the asymptomatic
side. One can see this in the hard copy images captured at pre-injection.

The post-injection measurements we obtained at one week, four
weeks, two months, and three months reveal a significant change on thick-
ness as well as signal intensity. At one week post-injection, the medial
band showed an average reductions in thickness of 1.45 mm. By four
weeks, the average reduction in thickness was 1.99 mm. At two months,
it was 2.30 mm. At three month, it was 2.29 mm. The central band also
deceased in thickness. There was little change in the lateral band but note
these patients demonstrated the typical type of plantar fascial pain, which
is located more medially at the medial tubercle than laterally. At the end
of three months, the average thickness of the previously symptomatic
medial and central bands was 5.03 mm and 5.39 mm respectively. The
average thickness of the asymptomatic medial and central bands was 4.63
mm and 4.20 mm respectively.

Nine patients were enrolled in this study. Six patents achieved com-
plete resolution of symptoms after two months. One patient had com-
plete resolutions of pain after being dropped from the study due to an

injection of cortiosteroid. One of the remaining two patients had
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complete resolution after a second injection of APC+, and the last
patient had only occasional pain when walking barefoot. Interest-
ingly, all patients in this study had improvement that was noted on
diagnostic ultrasound.

At one year, seven of nine patients had complete resolution of
their plantar fascial pain for a 77.8 percent success rate, which is very
comparable to the results from the lateral epicondylitis study.” One
patient was considered a failure and the final patient had all pain
resolved, but was dismissed form the study because of a subsequent

steroid injection.

Final Thoughts

The advent of new diagnostic technology in addition to the recent
histological findings documented in the current literature casts seri-
ous doubt upon our current understanding of the true etiological
nature and subsequent treatment of plantar fasciitis (fasciosis). Our
successful early findings with the injecting APC+ indicate this may
become a very commonly used modality in treating this difficult
condition.

Certainly, the injection of autologous blood is safe and none of
our patients experienced any complications from their plantar
fasciorraphy. This technique cannot impair the biomechanical func-
tion of the foot, unlike other invasive procedures that transect or
resect part or the entire human plantar fascia.

While these early results are encouraging, the overall efficacy of
injecting APC+ into human plantar fascia for treating recalcitrant
plantar fasciitis is likely to be greater when combined with a com-
plete, multi-factorial treatment regimen versus a single isolated mo-
dality as we used in this study. ll
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