
Plantar Fasciopathy, General Concepts, Shock Wave Treatment and 
Other Additional Therapeutic Considerations

TThe plantar fascia plays a very significant 
role in the biomechanics of the foot, both in 
static and walking positions. It supports the 
longitudinal arch of the plantar arch 
supporting only 14% of the total weight load 
that the foot receives, it participates in the 
absorption and dissipation of the podal 
mechanical impacts and during walking, it 
becomes an essential part of the RIDING 
mechanism or “WINDLASS” mechanism of 
the foot: the plantar fascia tightens during the 
propulsion phase, after dorsiflexion of the 
orthotics, which in turn conditions the 
elevation of the longitudinal arch of the foot, 
with a subsequent shortening/compaction 
effect of the foot [1]. Thus, in the propulsive 
phase of gait (third rocker), the foot moves 
forward as a single, functionally efficient 
mechanical unit.

Plantar fasciitis (or better said fasciopathy or 
fasciosis) is a primarily degenerative and 
overuse condition, and it is not an acute 

inflammatory process. In its histopathology, 
there are no acute phase inflammatory cells, 
but granulatory tissue is found, myxoid 
degenera-tion, microtears and alteration of 
the collagen fibers in their linear spatial 
arrangement, together with changes in the 
type of structural collagen of the fascia, with 
substitution of the mechanically elastic 
collagen Type I, by the mechanically more 
rigid collagen Type III [2].

Patients with valgus flat feet, contracture or 
shortening of the gastrocnemius with 
second-ary limited tibiotalar dorsiflexion 
(diagnosis based on the Silfverskiöld test) 
and severe hallux valgus, are the most likely to 
suffer a fasciopathy [3]. Eighty three percent 

of patients with refractory or recalcitrant 
chronic plantar fasciopathy have limited 
tibiotalar dorsiflexion.

The vast majority of cases (90%) resolve with 
conservative treatment within 12 months or 
sooner. 5–10% will be absolutely recalcitrant 
or refractory to any form of conservative 
management and will ultimately require 
surgical management. The highest morbidity 
and recurrence rate occurs in the athlete 
population [2].

Etiology and Pathophysiology

Introduction

The triangular configuration of the plantar 
fascia favors the load-bearing functions it 
must fulfill [1]. The plantar fascia containts 
the plantar podal musculature.

It is a clearly self-limited pathology, tending 
to spontaneous clinical resolution in a 
variable time in most cases [2]. About 
70–80% of patients show spontaneous 
resolution within 9–12 months [2].

The main underly ing biomechanical 
alteration can be summarized in that the 
increase of the tension of the gastrocnemius, 
causes in the final phase of the second rocker, 
a combination of moments of plantar flexion 
of the rearfoot with moments of dorsal 
flexion of the forefoot, which in turn 
conditions an increase of the passive 
longitudinal tension of the plantar fascia, that 
tries to oppose to the effect of flattening of the 
longitudinal arch generated by the increased 
tension of the gastrocnemius.

The following have also been considered as 
intrinsic predisposing factors: cavus feet, lim-
ited tibiotalar dorsiflexion (less midfoot and 
forefoot dorsi f lex ion),  greater  ankle 
abduction, increased rearfoot adduction, 
greater degree of forefoot eversion, increased 
hip abduction, decreased coxofemoral and 
knee extension, women with narrow and long 
feet, among others [5].
Between 59% and 66% of patients with heel 
pain and between 67% and 89% of patients 
with plantar fasciopathy have a heel spur, but 
the spur is not the cause of the pain: most of 
them also have a spur in the contralateral 

Talonavicular instability and spring ligament 
insufficiency, with consequent mechanical 
overload of the medial plantar fascia, have 
also been considered as biomechanical 
determinants of subsequent degenerative 
histological alteration of the medial plantar 
fascia [4].

Journal of Regenerative Science  2021 December; 1(1) 39-43| : 

1Osvaldo Valle Toledo

© 2021 by Journal of Regenerative Science | Available on www.jrsonweb.com | DOI:10.13107/jrs.2021.v01.i01.021
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License (https://creativecommons.org/licenses/by-nc-sa/4.0/), 

which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.

Submitted Date: 13 December 2021, Review Date: 17 December 2021, Accepted Date: 20 December 2021 & Published: 31 December 2021 

Department of Orthopedics and Traumatology, Ankle Foot Subspecialist, Ankle-Foot 
Team, MEDS Clinic, Santiago de Chile. 

Dr. Osvaldo Valle Toledo, MD, 

1Department of Orthopedics and Traumatology, Ankle Foot Subspecialist, Ankle-Foot 
Team, MEDS Clinic, Santiago de Chile.

E-mail: osvaldovalletoledo@yahoo.es

Address of Correspondence

Dr. Osvaldo Valle 
Toledo

Review Article

Keywords: Plantar fasciitis, shock waves, fasciopathy.

Plantar fasciopathy is the most common cause of heel pain. It is a primarily degenerative and mechanical overuse pathology. The plantar fascia 
fulfills important biomechanical functions in the foot, being its “windlass” mechanism, the most important function in this regard, allowing the 
foot to act as a single and efficient motor unit during gait. Its clinical and imaging diagnosis is fully defined, being Baxter’s nerve entrapment 
neuropathy, its most significant differential diagnosis. The elongation exercises constitute the basic treatment, being the extracorporeal shock 
wave therapy of significant utility, amplified in its effects by the association with the referred therapeutic exercises.
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Fasciitis is also more frequently found in 
overweight patients (46–76%) [6].
In summary, plantar fasciopathy has an 
etiopathogenesis conditioned by mechanical 
over-use, associated with an underlying 
genetic/degenerative condition: type I 
collagen, mechanically efficient, is replaced 
by type III collagen, of lower mechanical 
functionality (less elasticity).

However, a finding of a large or especially 
bulky calcaneal spur may eventually be 
related to an entrapment of Baxter’s nerve 
[8].
I t  s h o u l d  a l s o  b e  c o n s i d e r e d  t h a t 
histologically, a calcaneal spur is a nucleus of 
mature lamellar bone associated with 
fibrocartilaginous proliferation, and covered 
by a highly vascularized and innervated 
connective tissue, which could play a role in 
the genesis of heel pain [8].

asymptomatic foot [6]. In any case, it should 
be considered that in 45–85% of patients with 
plantar fasciopathy, the presence of calcaneal 
s p u r s  i s  v e r i f i e d .  How e v e r,  6 5 %  o f 
asymptomatic patients also present this 
anatomical finding [3, 6].
Anatomical studies show that the spur 
originates more frequently in the insertion of 
the flexor digitorum brevis of the toes and not 
in the insertional plantar fascia. It has also 
been found located, in a smaller percentage of 
cases, in relation to the insertions of the 
abductor hallux, abductor digiti minimi and 
plantar quadratus [6, 7, 8, 9]. No correlation 
has been found between the different 
anatomical forms of calcaneal spurs with the 
presence or ab-sence of pain. Nowadays, it is 
considered only as a radiological finding 
[10].

As additional information, it should be noted 
that no correlation has been found between 
the shape of the calcaneal spur and the 
presence or absence of clinically significant 
pain [8].
Associated systemic diseases, such as 
seronegative spondyloarthropathies, may be 
found in 15% of cases, and this etiology 
should always be considered when the 
presentation is symptomatically intense, 
simultaneous bipodal and in young patients 
[11, 12].

Epidemiology

Two major epidemiological groups are 
recognized as having a higher incidence: 
obese women in middle age and young male 
athletes. In the latter group, most require 
medical treatment and the neurological 
etiology of pain is important: between 15% 
and 20% of heel pain in athletes is related to 
n e u r a l  c o m p r e s s i o n .  C o m p r e s s i v e 
neuropathy of the first branch of the lateral 
plantar nerve of the posterior tibial or 
Baxter’s nerve is considered to be the main 
cause of chronic heel pain in this group of 
patients. In one third of these cases the 
presentation may be bilateral.
On the other hand, the prevalence of heel 
pain secondary to neurological causes in the 
general population is unknown. Some 
literature demonstrates prevalence rates in 
the jogging population as high as 22% [13, 
14]. Conditioning neuropathies include 
tarsal tunnel syndrome (posterior tibial 
nerve entrapment) and entrapment of the 
first branch of the lateral plantar nerve: 
Baxter’s nerve. Compressive neuropathy of 
the first branch of the lateral plantar nerve or 
Baxter’s nerve is considered the main cause of 
chronic heel pain in athletes [13, 14]. In one 
third of these cases the presentation is 
bilateral [13, 14]. An entrapment of Baxter's 
nerve can be suspected clinically, by a deficit 
of abduction of the fifth toe or an asymmetric 
pattern of abduction compared to the 
contralateral toe. It can also be detected by a 
Tinnel sign on the inner aspect of the heel, in 
the abductor hallucis area or very intense pain 
on palpation of the posteromedial tuberosity 
of the cal-caneus.

Clinical and Imaging Evaluation
The most significant characteristic of plantar 
fasciopathy pain is its initial sharpness with 
the first foot support (for example, morning 
pain when getting out of bed or when starting 
to walk after a process of prolonged sitting), 
this pain decreases as ambulation progresses. 

On physical examination, there is pain on 
palpation focused on the posteromedial 
tuberosity of the calcaneus (insertional site) 
or in its course along the rest of the foot, 
especially in the longitudinal arch. It is usual 
for this pain to diminish in intensity as 
walking time is prolonged.
Ultrasound and magnetic nuclear resonance 
are useful methods in the imaging evaluation, 
estimating as a consensus, an average 
thickness of the usual normal fascia of up to 
3.0 mm measured with both techniques and 
as a pathological condition thicknesses of 4.0 
mm or more [15]. However, there are studies 
that question this diagnostic condition and 
place greater emphasis on the degree of 
elasticity of the plantar fascia as a primordial 
element in the diagnosis [15].
Elastosonography has proved to be a very 
useful tool in the quantitative evaluation of 
the elasticity of the plantar fascia as a 
diagnostic  element [15];  it  has also 
demonstrated a high correlation with clinical 
parameters of pain reduction and functional 
improvement with treatment [16].

Electromyography conduction velocity plays 
only a role in the differential diagnosis with 
carpal tunnel syndrome; but it  lacks 
sensitivity and specificity for the detection of 
neural conduction disturbances at the level of 
Baxter's nerve. It could play an additional role 
in the diagnostic differentiation with 
sensitive peripheral polyneuropathies.

Plantar fasciitis is the most common cause of 
heel pain. Its exact incidence and prevalence 
are unknown, but it is estimated that in the 

United States, this pathology motivates one 
million medical consultations per year. It 
accounts for 11–15% of all consultations for 
painful symptomatic foot pain requiring 
professional follow-up; it is also the cause of 
8–10% of all injuries in joggers [13, 14]. It is 
estimated that one in ten people will develop 
at least one episode of plantar fasciopathy in 
their lifetime, with 85% of these patients 
being working population, between 25 and 
65 years of age [13, 14].

Shock Wave Treatment of Plantar Fasciitis 
and Other Therapeutic Considerations
In relation to this point, there are a number of 
statistical facts that can be reported. The 
success rates reported in numerous series of 
cases of plantar fasciitis treated with shock 
waves vary from 34% to 88% (considering 
different types of shock waves, varied 
protocols and multiple equipment) [17].
The symptomatic response to shock wave 
therapy is more effective in chronic plantar 
fasciopathy (more than 3 months of 
evolution since the onset of symptoms) than 
in acute plantar fasciopathy [18].

MRI allows a differential diagnosis, especially 
with compressive neuropathies of Baxter’s 
nerve (first branch of the lateral plantar nerve 
of the posterior tibial nerve), detecting ede-
ma, fatty infiltration and/or atrophy of the 
abductor digiti minimi muscle, as an indirect 
sign of this neural compressive phenomenon.

 Level I clinical studies have demonstrated the 

Figure 1: In vitro experiments with menstrual mesenchymal cells demostrates increased migration, proliferation and production of 
prostaglandin A2 and interleukin 6 after high intensity laser therapy.
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usefulness of extracorporeal shock waves in 
the treatment of plantar fasciopathy [3, 19, 
20].

In relation to the identification of prognostic 
factors of positive evolution under treatment, 
the presence of bone edema in the insertion 
of the plantar fascia in the calcaneus has been 
identified as a favorable prognostic factor for 
response to radial pressure waves, and the 
presence of edema in perifascial soft tissues as 
a favorable prognostic factor for infiltration 
with corticoids [32].

E x t r a c o r p o r e a l  s h o c k  w a v e s  a r e  a 
conservative treatment that should be 
implemented after failure of other non-
surgical measures and their combination 
with stretching or stretching exercises of 
triceps suralis and plantar fascia, is a real 
alternative treatment, validated from the 
statistical point of view. The use of focused 
waves should be technically preferred over 
radial pressure waves.

Focused shock waves play a significant role in 
pa i n  re l i e f  i n  pat i e n t s  w i t h  p l a n t a r 
fasciopathy, with greater effectiveness than 
radial pressure waves [22]. Radial pressure 
wave therapy has shown less clinical response 
t h a n  f o c a l  w av e  t h e r a p y,  b u t  w h e n 
considering its lower cost, its effectiveness 
was greater (cost/effectiveness criterion) 
[23].

In relation to the comparison between 
infiltration with local deposit corticosteroids 
and application of shock waves, it is clear that 
the pain relief response is faster with the first 
technique than with the second, but these 
results begin to be more favorable for shock 
waves after 3 months of follow-up. However, 
infiltration turns out to be more cost-
effective, and therefore, it is not a bad scheme 
to try it as a first therapeutic approach, to be 
followed by the application of shock waves. 
However, the application of corticosteroid 
infiltrations more than three times, before the 
application of shock waves, turns out to be a 
negative predictive factor with respect to 
their therapeutic success [17]. Radial 
pressure waves, according to evaluation in 
meta-analysis, seem to be more cost effective 
than fo-cused shock waves, but the isolated 
clinical outcome slightly favors the latter 
[23].

Conclusions
Plantar fasciopathy is a self-limited condition, 
with response to conservative treatment in 
90% of patients between 9 and 12 months.

No comparative studies of this technique 
with the application of extracorporeal shock 
waves have been found in the literature to 
date.

In a meta analysis study, it was found that 
there is moderate to low evidence of the 
useful-ness of dry needling for the relief of 
pain trigger points in symptomatic plantar 
fascia [27].

The limitation of tibiotalar dorsiflexion is the 
most important biomechanical risk factor for 
the development of plantar fasciopathy.

Since 2010, the American College of Foot 
and Ankle Surgeons has recommended 
extracor-poreal shock wave therapy as the 
treatment of choice for plantar fasciitis when 
the usual conservative treatment has failed 
and its role, in terms of reducing the incidence 
of surger-ies in the group of chronic evolution 
of this pathology [21].

Local anesthesia has a negative influence on 
the results of pain relief when applied in con-
junction with extracorporeal shock waves in 
the treatment of chronic plantar fasciitis [25].

Infiltrations with autologous blood, dextrose 
and botulinum toxin have shown non-
predictable effects, with benefits and 
r e s p o n s e  t i m e s  o f  r e m i s s i o n  o f 
symptomatology very variable [3].

Surgery plays only an exceptional role in the 
treatment of plantar fasciopathy and should 
be considered only as the last link in a chain of 

A considerable decrease in the success rate of 
treatment with extracorporeal shock waves 
has been demonstrated in patients with 
gastrocnemius contracture or shortening [3]. 
Therefore, the use of eccentric triceps suralis 
exercises with additional focused plantar 
fascia stretching exercises is now considered 
to be possibly the conservative treatment of 
choice if a single management measure for 
chronic plantar fasciopathy is to be decided 
on [28].

Or thopedic  insoles  w ith anatomical 
adaptation to the plantar podal contour are 
more effec-tive in relieving the symptoms of 
plantar fasciopathy than enhancement heel 
cushions (silicone heel cushions with a soft 
center) [30]. “Taping” type bandages are 
only useful for short periods of time and 
therefore are not a recommendable measure 
[30], and night splints are poorly tolerated 
and are not a recommendable measure [30]. 
On the other hand, the combination of night 
splints or rocker shoes, plus the use of 
orthopedic insoles, is a more effective 
treatment than each management measure 
separately [30].

If analgesic response and remission of 
functional disability are compared between 
treat-ment  w ith  shock waves  versus 
conventional physiotherapy, the response 
with both, at three months of evolution, is 
similar, but conventional physiotherapy 
consumes more time [24].

About  95% of  pat ients  w ith plantar 
fasc iopathy w i l l  be pain-f ree,  under 

conservative treatment, at 12 months; 
t h e re f o re ,  s u r ge r y  s h o u l d  n e v e r  b e 
considered as an alternative before this 
period. Several studies have compared the 
application of focused shock waves with 
respect to percutaneous plantar fascia 
surgery, supporting the first therapy with 
re s p e c t  to  t h e  s e c o n d ,  b o t h  f o r  i t s 
effectiveness and because patients can 
quickly resume their full work functions and 
in the case of athletes, they can maintain their 
training dynamics and sports practice in a 
continuous way [31]. At present, medial 
gemellar release is the treatment of choice as a 
single surgical procedure when a staged 
conservative treatment scheme has failed, 
and can be combined with partial insertional 
release of the plantar fascia.

Th ere  i s  so m e  ev i d en ce  t hat ,  w h en 
comparing infiltrations with platelet-rich 
plasma versus extracorporeal shock waves in 
the treatment of chronic plantar fasciopathy, 

both treatments are useful, with a statistically 
significant advantage in terms of greater pain 
relief, favoring the treatment with plasma 
(prospective randomized study with serial 
follow-up between 2 and 24 weeks) [26]; the 
results of infiltration with platelet-rich 
plasma are improved and the procedure is 
performed in an ultrasound-guided manner 
[3, 26].

The conservative treatment of choice is 
eccentric calf exercises associated with 
plantar fascia stretching exercises.

The combination of shock waves and 
stretching/elongation of triceps suralis and 
plantar fascia was found to be more effective 
in the treatment of plantar fasciopathy in a 
series of articles reviewed between 2012 and 
2017 than single conventional physiotherapy 
[29]. Combining shock waves with orthotic 
insoles appears to produce a greater decrease 
in pain in plantar fasciopathy than shock wave 
therapy alone [29].
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stepwise treatments, only in the case of 
proven fa i lure  of  wel l - implemented 
conservative measures.
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