The Latest Stretches and Exercises
to Make Sure Your Plantar Fascial Injury
Never Returns

By Tom Michaud, D.C.
Summary:
*  44% of patientswith plantar fasciitiswill have pain 15 years after the original diagnosis.

* Themost common treatment protocols, including orthotics, corticosteroids, and short-term stretches have
not been proven to alter long-term outcomes.

* The majority of patients with plantar fasciitis present with weakness of the peroneal and intrinsic arch
muscles, and exer cises targeting these muscles may reduce chronicity.

» Tightness in the medial head of the gastrocnemius correlates strongly with the development of chronic
plantar fasciitis, and a specific high-volume stretching routine has recently been proven to lengthen the
medial gastrocnemius by structurally changing its muscle fibers. These length gains persist even after a
period of detraining.

Plantar fasciitis is a degenerative condition in which repetitive microtrauma causes a structural breakdown of the
connectivetissuein the plantar fasciaand/or neighboring muscles. Inthe United States alone, morethan 1 million
peoplereceive treatment for plantar fasciitisannually (1). Until recently, it was assumed the typical plantar fascial
injury lasted about three months, and that only about 10% of affected individuals developed chronic heel pain.
Unfortunately, a 2018 study out of Denmark confirmed that plantar fasciitisis far more difficult to get rid of than
people originally thought (2). Using ultrasonography to evaluate 174 patients over a 15-year period, the authors
determined that 80% of plantar fascial patients had symptoms 12 months after the original injury, 50% had
symptoms at five years, and a startling 44% of the people studied had symptoms 15 years after the onset of their
plantar fascial injury.

In my opinion, the terrible long-term outcomes reported in this study can be traced directly to the poor quality of
care the typical plantar fascial patient receives. The classic example of thisis the prescription of foot orthotics to
manage plantar fascial pain. Because early research suggested that plantar fasciitis resulted from excessive foot
pronation, the vast majority of plantar fascial patients received foot orthotics to limit excessive pronation. More
recent research confirms that neither high nor low arches have any correlation with the development of plantar
fasciitis (3), questioning the belief that people with plantar fasciitis should be treated with orthotics. While some
studies show both custom and over-the-counter orthotics provide short-term relief of plantar fasciitis, long-term
effectiveness of orthotic intervention has never been proven (4). Even worse, recent research shows that both short
and long-term orthotic use can cause significant weakening of the intrinsic muscles of the arch (5,6), potentially
setting the stage for the development of chronic plantar fascial pain.

Another popular treatment intervention for plantar fasciitis is corticosteroid injections. In theory, microtrauma at
the origin of the plantar fascia causes chronic inflammation, which creates a pain cycle that can be blocked with
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corticosteroid injections. In a 2017 literature review evaluating the efficacy of corticosteroid injections, David et
al. (7) determined that compared to placebo injections, corticosteroids slightly improved symptoms for the first
four weeks, but not thereafter. Furthermore, these authors state the risks associated with steroid injections (e.g.,
weakening of the connectivetissue) are underreported and that “ higher risks cannot be ruled out.” The conclusions
of this meta-analysis were not surprising because for more than 20 years now, research has consistently shown
that plantar fasciitis is a chronic degenerative condition, not an inflammatory reaction.

In an attempt to understand the true causes of plantar fasciitis, Sullivan et al. (3) took 202 people with plantar
heel pain and compared them to 70 asymptomatic control participants. The authors evaluated a wide range of
causes for heel pain, including body mass index, foot and ankle muscle strength, calf endurance, calf tightness,
arch height, occupational standing time, and exercise level. Aswith prior research, arch height had no connection
with the development of plantar fasciitis. Rather, the factors most likely to be associated with the development
of plantar fasciitis were weakness of the peroneal and intrinsic arch muscles, and calf inflexibility. Surprisingly,
peroneal weakness was the strongest predictor of the development of plantar fasciitis.

Since reading this paper afew years ago, | started routinely prescribing peroneal exercises when treating patients
with plantar fasciitis and have noticed significant improvements in long-term outcomes. Strengthening the
peroneus longus is especialy effective when treating plantar fasciitis because this muscle creates a downward
pull on the first metatarsal, increasing pressure borne by the inner forefoot thereby offloading the plantar fascia
(Fig. 1A). Strengthening the intrinsic arch muscles is also important because these muscles, particularly flexor
digitorum brevis, create a compressive force that prevents the plantar fascia from being stretched excessively
(Fig. 1B). Thisisimportant because the plantar fascia has an extremely limited ability to elongate, so any force
applied to the plantar fascia gets transmitted directly into the plantar fascia's attachment to the calcaneus. A strong
flexor digitorum brevis can prevent this from happening by absorbing tensile strain that would normally go into
the plantar fascia. Lastly, calf tightness causes chronic plantar fascial injury asit results in a premature lifting of
the heel during pushoff, transferring an excessive amount of force through the Achilles into the attachment of
the plantar fascia (Fig. 1C). Restoring calf flexibility is one of the most important things you can do to prevent a
plantar fascial injury from going chronic.
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Fig. 1. (A) The peroneus longus muscle runs from the outside of the leg and attaches to the inner forefoot.
Contraction of this muscle pulls the first metatarsal down (curved arrow), which offloads the plantar fascia by stabilizing
the inner forefoot. (B) During pushoff, a strong flexor digitorum brevis (FDB) creates a pulling force (arrow) that prevents
the plantar fascia from being stretched excessively. (C) When the calf muscles are tight, the heel leaves the ground pre-
maturely (X) as the toes begin to move upward (). These two actions pull the plantar fascia into different directions setting
the stage for chronic plantar fasciitis.
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Prior to the research by Sullivan et al. (3), peroneal and toe strengthening exercises were rarely prescribed for the
treatment and prevention of plantar fascial pain. In fact, | doubt a single person in the 2018 study from Denmark
were told to strengthen their peroneals and/or toe flexors. In my experience, the easiest way to strengthen both
the peroneals and intrinsic arch muscles is with the ToePro exercise platform (Fig. 2). Although other techniques
are available, this simple home platform works the peroneals and intrinsic arch muscles at the same time thereby
increasing patient compliance. To enhance strength gains, the platform is designed to keep muscles in their
lengthened positions, which causes a fourfold increase in the rate of muscle development (8). A 2019 study
performed at Temple University (9) showed that just six weeks of training on this exercise platform produced a
measurable increase of force beneath the medial forefoot while walking (possibly from increased activation of
peroneus longus) and increased toe strength as measured with toe dynamometry.

Peroneus Peroneus Toe
brevis longus

Fig. 2. The ToePro exercise platform angles down on each side to exercise the peroneal muscles in their length-
ened positions (arrows in A). Also, the forward crest places the toe flexors in their lengthened positions, allowing for
improved strength gains in the toes (B) and posterior calf muscles.

While increasing peroneal and arch strength is relatively simple, restoring flexibility to the calf is surprisingly
difficult. As with other interventions, calf stretches have occasionally shown good outcomes for the management
of plantar fasciitis, but long-term results have been questionable. In order to improve outcomes associated with
stretching, it is important to understand exactly which muscle groups are responsible for the development of
plantar fasciitis, and which stretching protocols produce long-term length changes in those muscles.

More than 20 years ago, DiGiovanni et al. (10) confirmed that isolated contracture in the gastrocnemius muscle
alone correlated strongly not just with plantar fasciitis, but with awide range of other foot injuries. In 2021, Pearce
et al. (11) demonstrated a strong correlation between the degree of gastrocnemius tightness and the severity of
heel pain in plantar fascial patients. What | find most interesting about gastrocnemius contracture is that it is not
the entire gastrocnemius muscle that is responsible for producing plantar fascial pain, it is specifically the medial
head of the gastrocnemius (Fig. 3). This statement is supported by the fact that surgical release of the medial
gastrocnemius produces an immediate 13 degree increase in ankle dorsiflexion (12). In their 2021 review of the
literature, Arshod et al. (13) confirm that surgical rel ease of the medial gastrocnemius dramatically reduces chronic
plantar fascial pain, producing better outcomes than when the plantar fasciais actually cut (plantar fasciotomy).



Although the mechanism explaining why the medial

gastroc is so much tighter than the lateral gastroc is

unclear, it may have something to do with the role

these two muscles play in maintaining balance while  Medial
standing. In an interesting study evaluating muscle

activity present during static stance, researchers from gastroc
British Columbia determined the media gastroc works
almost constantly during static stance to prevent falls
by limiting forward displacement of the center of mass
(14). This is in contrast to the lateral gastrocnemius,
which is completely inactive during static stance
and plays no role in maintaining postural control.
According to Vladimir Janda (15), postura muscles
tighten significantly faster than non-postural muscles,
possibly explaining why the medial head is significantly
tighter than the lateral head of the gastrocnemius. The
authors of the study point out that while many muscles
of the body contain multiple heads (e.g., the quadriceps,
biceps, and triceps), only the medial and lateral head of
the gastroc have such dramatically different
recruitment patterns.

Lateral
gastroc

Soleus

Achilles
tendon

Rather than treating chronic plantar fasciitis by
surgically sectioning the medial gastrocnemius muscle
(or worse, cutting the plantar fascia), a less invasive
approach is to lengthen the medial gastrocnemius with
specific stretches. Until recently, experts suggested
that it is physically impossible to lengthen a muscle by
stretching, as countless studieshave shown that stretches
produce only temporary improvementsin flexibility and

they innoway actually lengthen the muscle. Fortunately,

researchers from Greece and Austria (16) noticed that

prior to 2021, virtually all studies on the effects of

stretching incorporated short-term stretching protocols
in which stretches were performed for relatively short

periods of time.

Fig. 3. The medial and lateral heads of the gastrocne-
mius muscle. The circled area A is especially prone to
tightening.

These authors theorized that a high-volume stretching routine performed for an extended length of time would not
only increase ankle range of motion, but increase strength and performance. The authors took 21 female athletes
and had them perform 2 sets of 6 straight and bent knee calf stretches, 5 times per week for 12 weeks. At the start
of the study, each stretch was held for 45 seconds and the length of time each stretch was held was increased by
15 seconds every three weeks. Total stretch duration was 9 minutes the first three weeks, and 18 minutes for the
final three weeks. At the start and the end of the study, the authors used high resolution photographs to measure
ankle dorsiflexion, and ultrasonography was used to create panoramic sonograms to evaluate muscle fiber length
and muscle cross-sectional area. Vertical jump height was also measured pre-and post-intervention by having the
athletes perform a one-leg countermovement jump.

When the study was completed, the range of ankle dorsiflexion increased by 22%, muscle fiber length of the
medial gastrocnemius increased 11%, cross-sectional areaincreased 23%, and one-legged jump height increased
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27%. The fact that these stretches specifically lengthened the medial gastrocnemius is particularly important for
the management of plantar fasciitis, as lengthening the medial gastroc has along history of successfully resolving
plantar fascial pain. Importantly, the authors note that the improved range of ankle motion was maintained even
following detraining.

The clinical implication of this important paper is that short-term stretching protocols typically prescribed to
treat plantar fasciitis need to be replaced with the high-volume stretching routines used in this study. In addition

to increasing muscle cross-sectional area and improving jump height, the long-term stretching routine actually
added more muscle fibers (sarcomeres) to the existing muscles, for the first time ever showing that it is possible to
physically lengthen a muscle with stretches. This research hasimplications not just for the management of chronic
plantar fasciitis, but for decreasing injury risk and/or improving performance in awide range of activities.

If you've been dealing with chronic plantar fascial pain, or if you just want to make your muscles longer and
stronger, | highly recommend the stretches and exercises illustrated in figure 4. According to the latest research,
the prolonged stretches used in this protocol not only increase muscle length, they increase muscle volume and
athletic performance. The entire routine takes a little over 10 minutes per day to perform, but if you know the
frustration of dealing with chronic plantar fascial pain, the that will seem like a small priceto pay to get rid of this
nagging injury once and for all.

Point feet in slightly
while performing
this stretch.

Pulling with more

force on the outside

hand targets the
medial gastroc.

Fig. 4. Plantar fascial home stretching protocol.

Before beginning the stretches, massage the medial head of the gastroc for 2 minutes using a foam roller or a percussion
massage tool. The stretches can be performed using a ToePro or a slant board. To lengthen the medial gastrocnemius,
hold stretches A through E for 60 seconds each and repeat twice daily. The stretches should be held to the point of mild
discomfort and the stretch intensity is maintained by leaning forward so the heel leaves the ground slightly. The entire rou-
tine should be performed five times per week for 12 weeks. After that, the stretches should be performed once or twice a
week. Maintenance stretching typically does not require prolonged hold times, and each stretch can be held for 30 seconds
and performed once a day. 5
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