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Summary

Background: Plantar fasciitis (PF) is reported in
different sports mainly in running and soccer ath-
letes. Purpose of this study is to conduct a sys-
tematic review of published literature concerning
the diagnosis and treatment of PF in both recre-
ational and élite athletes. The review was con-
ducted and reported in accordance with the PRIS-
MA statement.

Methods: The following electronic databases
were searched: PubMed, Cochrane Library and
Scopus. As far as PF diagnosis, we investigated
the electronic databases from January 2006 to
June 2016, whereas in considering treatments all
data in literature were investigated.

Results: For both diagnosis and treatment, 17
studies matched inclusion criteria. The results
have highlighted that the most frequently used di-
agnostic techniques were Ultrasonography and
Magnetic Resonance Imaging. Conventional, com-
plementary, and alternative treatment approaches
were assessed.

Conclusions: In reviewing literature, we were un-
able to find any specific diagnostic algorithm for
PF in athletes, due to the fact that no different di-
agnostic strategies were used for athletes and
non-athletes. As for treatment, a few literature da-
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ta are available and it makes difficult to suggest
practice guidelines. Specific studies are neces-
sary to define the best treatment algorithm for
both recreational and élite athletes.

Level of evidence: Ib.

KEY WORDS: diagnostic techniques, élite and recre-
ational athletes, plantar fasciitis, plantar fasciopathy,
treatment strategies.

Introduction

The medial longitudinal arch of the foot is sustained
by the plantar fascia, a specific subcutaneous struc-
ture of dense connective tissue. It can act as a beam
when the metatarsals are subjected to important
bending forces (propulsion) and a truss when the foot
absorbs forces of impact expanded during landing
and in the stance phase of gait. The plantar fascia
extends from the calcaneus to the distal part of
metatarsophalangeal joints of each toe and is divided
in central, medial, and lateral sections. The broadest
and strongest component of the fascia is the central
portion'2, Plantar fasciitis (PF), which is character-
ized by pain, sharpened with the first walking in the
morning or after a long period of rest, develops on
the plantar fascia insertion and can be unilateral or
bilateral®. It is a common cause of foot pain in adults*
worsening the patients’ quality of life®. PF affects both
sexes, either in élite or recreational athletes and
women are affected slightly more often than men87.
In the United States, more than 1 million patients per
year receive healthcare for PF, which is provided by
family physician®. Even podiatrists, orthopaedic sur-
geons, physical therapists, and chiropractors are in-
volved in the treatment of PF. In 2007 the cost of
treatment of PF in the United States was estimated
among $ 192 to $ 376 million®.

In the past PF was defined as chronic inflammatory
condition, nowadays PF is considered a degenerative
pathology, more similar to tendinopathy and to a
chronic disease which is evident at the site of the at-
tachment of plantar fascia at the medial tubercle of
the calcaneus. PF is also referred to plantar heel pain
syndrome, heel spur syndrome, plantar fasciopathy
or painful heel syndrome#10.11, The acute phase of
PF can turn into a chronic phase, which is character-
ized by a clinical remission and from the progression
of the plantar fascia degeneration process?®.

The risk factors associated with the onset of PF are
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intrinsic and extrinsic. The intrinsic risk factors are
associated with body characteristics and include
anatomic, functional and degenerative factors. The
extrinsic risk factors are associated with physical ac-
tivities and include overuse, incorrect training and in-
adequate footwear (Tab. 1)4.

PF is experienced in both recreational and élite ath-
letes and is reported in different sportsé. A recent re-
view concerning ankle and foot injuries in sport, has
pointed out that Achilles tendinopathy is the most fre-
quently investigated injury, mostly in running and soc-
cer athletes. Other frequently reported pathologies
were stress fracture or PF, mainly reported in basket-
ball players and runners, respectively'2. These data are
in agreement with those detected in élite athletes who
competed at the London 2012 Olympic Games'3. The
incidence of PF in runners ranges from 4.5 to 10%, and
represents the third most frequently experience run-
ning-related musculoskeletal injuries after medial tibial
stress syndrome (incidence ranging from 13.6 to 20%)
and Achilles tendinopathy (incidence ranging from 9.1
to 10.9%)'4, in accordance with those previously report-
ed by Taunton et al.”. A recent prospective study that
analysed the novice running-related injuries, has re-
vealed that PF accounts for about 5%, after medial tib-
ial stress syndrome (10%), patellofemoral pain (10%),
medial meniscal injury (9%), and Achilles tendinopathy

(7%)5. In ultra-marathon runner athletes PF has an in-
cidence of about 11%8.

The high incidence of PF in runners is not a surpris-
ing event if one takes into account the biomechanics
of running'”-18. It is well-known that during running,
the vertical ground reaction force acting of foot can
double/triple the body weight of athlete and the plan-
tar fascia and longitudinal arch are implicated in the
force absorption mechanism. Foot and lower limbs
muscles also play a pivotal role in movement patterns
of gait and run cycle and, as expected, in the onset
and progression of PF. Noteworthy, it was highlighted
a difference in rearfoot load in recreational runners
with PF, with respect to the stage of disease and with
respect to the healthy runners'®, maybe related to
plantar fascia stiffness20. This is particularly interest-
ing concerning the development of specific therapeu-
tic and rehabilitation strategies, although more data
about plantar loading in athletes are needed.

Diagnosis of PF

The cardinal symptom of PF is the intense and acute
heel pain localized primarily where plantar fascia at-
taches to the anterior calcaneus. Generally, the pain
presents on first walking in the morning or after a rest
period, but it can also occur after extensive walking
or standing. In athletes, the pain can appear after a

Table I. Principal risk factors associated with Plantar fasciitis.

Principal risk factors

Causes

Anatomic risk

Intrinsic

Pes planus

Pes cavus

Overpronation

Leg-length discrepancy
Excessive lateral tibial torsion
Excessive femoral anteversion

Overweight

Functional risk

Gastrocnemius and soleus muscles tightness
Achilles tendon tightness

Gastrocnemius, soleus and intrinsic foot muscles weakness

Degenerative risk

Aging of the heel fat pad
Atrophy of the heel fat pad

Plantar fascia stiffness

Overuse

Mechanical stresses and microtearing

Lo Incorrect training
Extrinsic

A too-fast increase in the distance, intensity, duration or
frequency of activities that involve repetitive impact loading of

the feet

Inadequate footwear

Poorly cushioned surface

Inappropriate replacement of shoes
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period of intense training, normally declines with the
warm up and reappears at the end of training. Foot
stiffness and heel swelling is also present*21.

A first approach to diagnose PF is the palpation of
both the medial tubercle of the calcaneus and proxi-
mal portion of the plantar fascia. For differential diag-
nosis, ankle passive dorsiflexion, and ankle dorsiflex-
ion/eversion test can be performed to evaluate tarsal
tunnel syndrome. Moreover, the Windlass test can be
performed to evaluate the plantar fascia loading, al-
beit this test is characterized by low sensitivity22.
These manipulations will trigger pain in the sub-
ject411:21 The intrinsic and extrinsic risks associated
with the onset and progression of PF are also as-
sessed (Tab. Il).

In the case of uncertain diagnosis or when patient
presents a persistent heel pain, instrumental analysis
can be performed. Diagnostic imaging is recommend-
ed when patient suffers of persistent heel pain after
4-6 months of conservative approaches (see below)
or in case of atypical symptoms or signs?23. Plain ra-
diography, magnetic resonance imaging (MRI), diag-
nostic ultrasonography (US), nerve conduction study
and bone scans can be carried out for differential di-
agnosis. The radiography and bone scans are princi-
pally used to rule out bone tumours or fractures*.
Moreover, plain radiography can detect the presence
of subcalcaneal spurs, though their presence is not
always associated with the diagnosis of PF2!. On the
contrary, the other instrumental analyses are used to
evaluate the plantar fascia thickness, in order to con-
firm the diagnosis of PF or plantar fascia rupture and
are also used to evaluate inflammatory process-
es*21:24 In case of bilateral heel pain or in young
subjects, specific inflammation markers are also as-
sessed (Tab. 11)24,

Treatment of PF
Considering both anamnesis of patient and his physi-
cal characteristics, physicians have established a tai-

Table Il. Principal diagnostic elements for Plantar fasciitis.

lored treatment protocol. The crucial aims of PF man-
agement are the reduction of pain, the improvement
of quality of life, including both the return to daily
physical activity and physical fitness.

Different approaches are available for the treatment
of PF, including drug-, instrumental-, physical-, and
surgical-therapy. Furthermore, a growing number of
studies are exploring complementary and alternative
strategies (Tab. Ill).

The goal of the non-steroidal anti-inflammatory drugs
(NSAIDs) is the reduction of pain. Nowadays is large-
ly accepted that NSAIDs are not used for counteract
the physiopathology of PF, considering that PF is a
degenerative rather than inflammatory disease. Injec-
tions of corticosteroids were also used to treat PF
symptoms, preferably ultrasound-guided, because US
can be considered an useful tool for monitoring re-
sponse to treatment2>. Nevertheless, the side effects
of this treatment are not to be underestimated (e.g.
fascia rupture and infection)#21.

Instrumental therapy include laser, extracorporeal
shock waves, iontophoresis and ultrasound therapy?!.
Cryoultrasound therapy, a recent strategy that com-
bines ultrasound with cryotherapy, could also be an
efficient treatment for pain relief in PF26. Low-dose
radiotherapy is another effective therapeutic option in
the treatment of enthesiopathies, like PF, with a sig-
nificant advantage in terms of pain control?”.

Physical therapy includes massage, manipulative or
osteopathic treatments, ice treatments, stretching ex-
ercises for foot and lower limbs muscles. Both prefab-
ricated and custom made orthotic devices (e.g. heel
cups, insoles and night splints) were used to improve
PF symptoms, thanks to the reduction of the pressure
on the plantar fascia. Low-dye taping and kinesiotap-
ing are also considered for the treatment of PF46.11,
Noteworthy, the weight loss is the primary treatment
for overweight people (Table I11)458.

An alternative recent therapy is the injection of
platelet-rich plasma that contains a large number

Foot palpation

Medial tubercle of the calcaneus
Proximal portion of the plantar fascia

Ankle passive dorsiflexion/eversion and Windlass test

Evaluation of intrinsic and extrinsic risks

Anatomic and functional examination

Physical activity

Imaging techniques

Bone scans

Plain radiography

Ultrasonography, sonoelastography
Magnetic Resonance Imaging

Nerve conduction study

Blood analysis

Inflammation markers
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Table lll. Principal treatment strategies for management of Plantar fasciitis.

Drugs NSAIDs

Laser

lontophoresis
Instrumental
Ultrasound

Cryoultrasound

Extracorporeal shock waves therapy

Low-dose radiotherapy

Physical Stretching

Orthotic devices

Massage/manual treatments of soft tissues

Osteopathic or manipulative treatments

Low-dye taping and kinesiotaping

Surgery

Ultrasonic tenotomy

Partial or complete fasciotomy

Radiofrequency microtenotomy

Complementary and alternative
strategies

Autologous whole blood and platelet-rich plasma injection
Botulinum toxin injection

Dehydrated amniotic membrane injection

growth factors, to promote healing of injured tissues.
Autologous whole blood, botulinum toxin, dehydrated
amniotic membrane injections were also consid-
ered28-30,

Surgical intervention is performed when PF symp-
toms persist after different and repetitive conservative
treatments. Generally, partial or complete surgical in-
tervention is recommended after 6-12 months of not
effective conservative treatments. Noteworthy side ef-
fects for the surgical treatment are reported (e.g. in-
fections, nerve damage and chronic pain)''-2'. In re-
calcitrant PF, literature reported promising outcomes
with minimally invasive radiofrequency microtenoto-
my?28,

Recent systematic reviews and meta-analysis have
evaluated the different treatments available for PF
with the aim of determining the most favourable ones.
The effectiveness of corticosteroid injections has
been shown, albeit the effects are short lasting. With
respect to other injection modalities, botulinum toxin
injections appear better than corticosteroid injections
and corticosteroid injections are better than autolo-
gous blood ones2%-31. Worthy of note is the effect of
dehydrated amniotic membrane injection in the short-
term pain relief, with respect to other injection thera-
pies29. However, it is necessary to take into consider-
ation that the number of studies regarding these
emerging treatments are very limited. Orthotics de-
vices and corticosteroid injections are reported as the
best treatment for PF in many studies32. Specific
stretching exercises for the treatment of PF are the
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best statistically significant long-term results33.

The complete recovery from PF symptoms is a very
long process, which usually occurs within two years*.
Thanks to conservative therapies, about 85-90% of
subjects with PF can be successfully treated!1.28,
Plantar fascia rupture may be a consequence of PF
especially in athletes that are subjected to an exces-
sive overload. Nevertheless an adequate post injury
protocol can achieve favourable results with complete
return to activity34.

Recreational and élite athletes who present PF, need
to adapt the training parameters such as frequency,
intensity and session lasting, because of persistent
pain. Obviously, this may be a serious problem be-
cause can restrain athletes from sport for a long peri-
od, determining the loss of fitness and performances.
Indeed, the goal of all athletes is a fast return to pre-
injury performances.

At present, a lot of literature evaluated the diagnosis
and treatment of PF in non-athlete subjects, even if
this pathology has a high incidence in athletes33.
Therefore, the purpose of this study is to conduct a
systematic review of published literature concerning
the diagnosis and treatment of PF in both élite and
recreational athletes.

Methods

The review was conducted and reported in accor-
dance with the PRISMA statement. The study was

Muscles, Ligaments and Tendons Journal 2017;7 (1):107-118
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conducted and meets the ethical standards of the
Muscles, Ligaments and Tendon Journal36.

Databases and search strategy

The following electronic databases were searched:
PubMed, Cochrane Library and Scopus.

The keywords utilized were “plantar fasciitis”, “plantar

” o«

fasciitis and sport”, “plantar fasciitis and élite ath-

” o«

letes”, “plantar fasciitis and athletes”, “diagnosis of
plantar fasciitis”, “treatment of plantar fasciitis”, “plan-
tar fasciopathy”, “plantar fasciopathy and sport”,
“plantar fasciopathy and élite athletes”, “plantar fas-
ciopathy and athletes”, “diagnosis of plantar fasciopa-
thy” and “treatment of plantar fasciopathy”.

As far as PF diagnosis, the electronic databases
were investigated from January 2006 until June 2016,
whereas for treatments all data were considered until

June 2016.

Selection criteria for diagnostic strategies

In order to find the most current diagnostic strategies

for plantar fasciitis we included articles that met the

following inclusion criteria:

+ athletes and non-athletes aged between 18 years
and 75 years;

» in 40% or more of the sample size was diagnosed
with PF;

+ comparison of different diagnostic methods and/or
comparison between healthy and affected limbs;

+ evaluation of at least 10 subjects;

+ articles published in English.

Exclusion criteria were as follows:

+ military personnel;

» biomechanical studies;

+ subjects with systemic diseases in addition to PF.
Conference abstracts were evaluated but deemed not
suitable because of limited body of data related to the
study design and to the intervention program.

Selection criteria for treatment strategies

Elite athletes are those who dedicate a great time to
training in some physical sport disciplines and com-
pete either as individual or as team member at an in-
ternational, major national or professional level37.
Analysing current literature we only found 3 studies
concerning PF in élite athletes3840, so our research
was also extended to recreational ones.

In further analysis, we considered articles that met
the following inclusion criteria:

» aged between 18 years and 75 years;

» randomized controlled trials related to both sexes;
+ case-reported/case-series studies;

» all types of individual or team sports;

+ written in English.

Conference abstracts were evaluated but deemed not
suitable because of the limited information available
regarding the study design.

Data extraction

Articles were initially screened by title and abstract.
Articles unclear from their title or abstract were re-
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viewed according the selection criteria through full-
text.

Two Authors (F.P. and I.R.) independently extracted
data from the studies that met the inclusion criteria
and they were blinded to each other’s. In case of dis-
agreement, a third opinion was sought (C.C.). For the
9 studies concerning the diagnosis strategies, the da-
ta included were the diagnostic methods and the
number of participants. For the 8 studies related to
the treatment strategies, the data included were:
sport practiced, medical history of subjects, clinical
examination, number of participants, treatment plan
and outcomes evaluation.

Assessment of risk of bias

With respect of diagnosis and treatment strategies,
the level of evidence were stratified according to the
Oxford Centre for Evidence-Based Medicine
(OCEBM)*1,

Results and discussion

Diagnostic strategies

Overview of the inclusion process

The reviewing process is presented in Figure 1a.
From the initial records retrieved from different
databases were excluded duplicate articles, review
articles, conference proceeding and book chapters.
From 143 selected articles, 134 did not meet the in-
clusion criteria as previously reported in methods
section. Finally, a total of 9 articles were included in
this review*2-30, The level of evidence of the included
articles, according to OCEBM Level of Evidence, is
comprised between Il and IV.

Details of the included articles

In the 9 studies included, 2 studies used MRI4244 6
used US assessment*5-30, and 1 study compared US
with MRI43,

On the basis of literature data, there are not specific
studies about diagnosis of PF in élite or non-élite ath-
letes, except for one article that has studied*?
overuse ankle injuries in 18 professional Irish
dancers with foot and ankle self-reported question-
naire and MRI. Only 7 athletes showed PF and 3
dancers did not report ankle pain.

Among the other eight articles selected, only one*3
made a distinction between athletes and not athletes
in study population, supposing that participation in
competitive sports involving repetitive movements
can produces microtears of some fibres of plantar
fascia. Sonographic signs like plantar fascia thick-
ness, echogenity, presence or absence of fibre rup-
ture were compared with MRI findings in a total of 23
heels. Five of those were athletes, even if Authors did
not specify if professional or recreational. Patients
were compared with contralateral heel when symp-
toms were unilateral and with healthy subjects when
symptoms were bilateral43.

Karabay et al. have assessed the same US signs in
23 PF patients compared with a control group of 23
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Figure 1. Summary of studies identification and selection for diagnosis (a) and treatment (b) of Plantar fasciitis in athletes.

asymptomatic subjects*5. In a retrospective blinded
study, three radiologists have evaluated thickness
and stiffness of plantar fascia with US B-mode and
longitudinal elastography between 18 PF feet and 18
healthy subjects?6.

Sonoelastography was used in another three stud-
ies47:49.50 |n the first study plantar fascia thickness
was measured in 80 patients and 50 asymptomatic
controls with B-mode US and real-time sonoelastog-
raphy#’. In the second study 20 patients and 30
healthy volunteers, all with normal B-mode US find-
ings, were assessed with sonoelastography®. In the
last study Authors aimed to evaluate reproducibility of
sonoelastography with quantitative analysis of
echovariation in 23 healthy and 21 symptomatic sub-
jects0.

A cross-sectional observational study has investigat-
ed the presence of soft tissue hyperaemia with power
Doppler US in 30 PF participants compared with 30
people age and sex matched*8.

In a retrospective case series 112 MRI findings were
reviewed to confirm PF diagnosis. In the first group of
50 patients with persistent heel pain despite appropri-
ate treatment, 38 confirm the diagnosis of PF. In the
second group of 62 patients with atypical symptoms
or signs, MRI showed other pathologies in 18 pa-
tients44.

Imaging studies are not necessary for diagnosis, they
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are used when pain is resistant to conventional treat-
ment and persist after 4-6 months of conservative
treatment and are useful to differentiate other possi-
ble causes of heel pain23. Imaging studies play a key
role in diagnosis and especially in management of PF
if physicians are in doubt. Plain radiography is not
helpful in direct diagnosis, but is often done to rule
out other pathological condition5?.

Traditional ultrasound evaluation, termed B-mode, is
a high resolution real-time examination which offer
the unique advantage of dynamic assessment and is
very useful in guided injection treatment52. Radiolo-
gist can use in addition power Doppler assessment in
the imaging of active inflammation and elastography
that provides a measure of tissue stiffness with gentle
manual compression. At US normal plantar fascia is
an uniform, fibrillary structure measuring 4 mm or
less, whereas in PF plantar fascia has hypoechoic
thickening (> 4 mm), decreased echogenicity and
sometimes perifascial effusion*553. Softer stiffness
than healthy control can be demonstrated with sonoe-
lastography that is very useful for early diagnosis and
in cases of inconclusive B-mode US findings*6:47:49.50,
Hypervascularity involving the fascia and its adjacent
soft tissue can be assessed with color Doppler even if
clinicians does not consider it as essential for diagno-
sis?8.

The diagnostic accuracy of US is comparable to that

Muscles, Ligaments and Tendons Journal 2017;7 (1):107-118
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of MRI in the diagnosis, so clinicians should reserve
MRI in selected cases: to confirm diagnosis of PF in
patients with persistent or atypical heel pain or to de-
tect other pathologies that may contribute to the aeti-
ology and may be partially responsible for patients
complaints (i.e. stress or occult fractures and vascu-
lar necrosis)43.44,

Treatment strategies

Overview of the inclusion process

Concerning to the 430 selected articles about PF treat-
ment, 422 did not meet the inclusion criteria as previ-
ously reported in methods section. The remaining 8 ar-
ticles were included in this review (Fig. 1b)38-40.54-58,

Details of the included articles

The details of the reviewed articles are reported in
Table IV. Of the eight studies included, three are re-
lated to élite athletes38-40 and five are related to
recreational athletes54%8. Studies concerning élite
athletes are two case studies®4% and one case se-
ries38, even if only one athlete had PF. In these se-
lected articles, the athletes were one soccer player®
and one runner#, both of 29 years old, and one Aus-
tralian football players8. After the diagnosis of PF, the
athletes were subjected to different treatments. In
particular, the soccer player was submitted to conser-
vative treatments including taping, orthotic devices,
drug and physical therapy, but these approaches did
not determine pain relief. Later on, the athlete re-
ceived two corticosteroid injections, after which he
experienced the plantar fascia rupture. The latter was
positively treated by platelet-rich plasma therapy?3°.
The Australian football player received pregame a
ropivacaine injection, and postgame a steroid injec-
tion. Both treatments led to an improvement of pain38.
Firstly, the runner received conventional therapy with
limited pain relief. After, he received the ischemic
compression therapy associated with calf stretching,
which determined an immediate symptoms improve-
ment*0,

With respect to outcomes therapy, all studies select-
ed have discussed the ability of athletes to maintain
their level of training or their ability to perform compe-
titions. This is in accordance with the goal of athletes.
Nevertheless, this represents a critical point for the
comparative analysis of different treatments because
the ability of athletes to continue their physical activi-
ty is correlated with their personal perception of pain.
On the basis of these three articles it is not possible
to determine which is the best treatment for PF in
¢elite athletes. However, is important to underline that
side effects have been reported only for corticos-
teroid injections. Albeit reported the short-term posi-
tive effect of this treatment3, it is also well document-
ed that corticosteroid injections are correlated to the
risk of the plantar fascia rupture3'-5%, However, a re-
cent review and meta-analysis study has not showed
this major adverse effect?®.

Of the eight studies included, four of them considered
PF treatments for recreational athletes55.57:58.60 and
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one considered both competitive and recreational
athletes56. Most of the studies concerns runners,
even if one study included basketball players and cy-
clist®” and one study included, but not specified, dif-
ferent sports from running®. The number of subjects
per study is ranging between 754 and 5456, studies
are related to both sex and included subjects of dif-
ferent age. All subjects had previously tried conserva-
tive treatments, who have failed to determine a pain
relief (Tab. V).

The extracorporeal shock wave therapy (ESWT) is
the most frequently reported treatment. In particular,
one study5® has considered the effect of low-dose
ESWT treatment on both competitive and recreational
joggers. The results have highlighted a good or excel-
lent pain improvement assessed by Visual Analog
Scale (VAS). Data have been confirmed at 24-month
follow-up. Moreover, the treatment has determined a
reduction of inflammatory signs at follow-up. Only
four athletes on 54 (8%) were unsatisfactory. Adverse
effects were not reported in this study.

One study®® has assessed the effects of ESWT with
respect to a sham treatment. In agreement with previ-
ous reported study, the results have underlined the
lasting pain improvement evaluated by VAS, at 6 and
12 months follow-up. Data have been confirmed also
by secondary outcomes. At 12-month follow-up 3 on
22 subjects in treatment group and 3 on 23 subjects
in sham group have considered the treatment ineffec-
tive. However, concurrent treatments have been re-
ported for both treatment and sham groups, even if it
remains at a comparable level between groups.
These studies have also revealed that patients have
considered the therapy unpleasant but without major
adverse effects.

One study®%® has compared ESWT treatment with
both placebo group (pESWT) and surgical therapy
(EPF). The therapy outcomes, assessed by VAS and
Roles and Maudlsey (RM), have determined a statis-
tical improvement for both ESWT and EPF group, but
EPF group was significantly better than the other
groups. In contrast, athletes of ESWT group were
able to return-to-activity in a time ranging between
immediate and two months after treatment, while EPF
group was able to return-to-activity after an average
of 2.8 months. Athletes belonging to pPESWT group
were able to return-to-activity in a time ranging be-
tween immediate and six months. No adverse effects
of treatments were reported.

The other two selected studies have evaluated surgi-
cal treatment and rehabilitative physical therapy, re-
spectively (Tab. V). The results concerning the plan-
tar fasciotomy5” have highlighted an excellent/good
pain relief evaluated by Modified Plantar Fascia
Score (MPFS). Athletes were able to return-to-activity
after an average of 2.7 + 0.7 months after surgery.
Adverse effects of treatment were reported. With re-
spect to the Primal Reflex Release Technique
(PRRT)%4 is a manual-therapy approach that involves
down regulation of an overstimulated autonomic ner-
vous system with the aim to reduce patterns of pain.

113



F. Petraglia et al.

panunuod eq o}

‘swoldwAs jo

aous)sisiad Jo asnedaq salliAloe
ol}9|yle swnsal 0} a|ge 10U

alam syuaned ¢ ‘Juswieal) alojaq
se ybiy se Auanoe onse|ye Jivyy
awnsal 0] a|qe aiem sjuaned 0g
‘possesse

alam subis Aioyewiwe)jul

Uiim uone|e.liod pooy "SYA

UM palen|eAs alom Syuow g
Bunse| iusweanoidwi jusisisied

“(;ww/rw

$0°0 Jo abelaAe ue Je uoissas
yoea e palaalep Buleq sesind
0002) LMS3 8sop-moj jo ‘Apjoam

‘POSSaSSE SEM 100} JO
MaIn Ael-X |eisle| 8y} uo
Inds |98y Jo aoussald
‘(s@o1nep

210yp0 pue uonoalul
1eao| ‘Adessyy [eoisAyd
‘leoipaw) sjuswileal)
aAIleAIBSUOD 0} puodsal
0} pajie} yolym ‘syjuow
9 1SE9| 1k 10} Blose}
Jejueld ay} Jo uoasul
lewixoid ay} e ured

‘(s1eah gy-0€
wouy abe ul Buibueu)
siebbol [euonesios.

€ pue siauuni

pue S} Nsal Jus||99X8/POo0K) 90UO ‘SUOISSas Juswieal) 21UOJYD B JO doUBsald |1oA8] aniadwod og uny 1l 959002 ‘e 10 1eion
‘Buiuuni ‘Buiyoiails J|eod pue 9|
10 18A8] Aunful-aid 03 suinjal *Adesayl anoyuo (i
919|Yle puUe PASSaSSE SEM ‘palidde aiem awoy je 100}
Jo194 ured eyepawwi (111) Joyy 8y} Jepun 8110 Yulip Yos pue
‘passasse sem swoldwAs |leqg sluua} Jo asn ‘8ol ‘Buiuun ‘'syjuowl
ul Juswanosdwi paywi| (1) Jayy woyy 1sal skep maj e ‘ebessew 21-01 1se9| 1e Jo} ured
‘poAIasqo sem sAep g Wby ‘Buiyoiais Jeo Buipnjoul Jo asealoul anissalboid ‘(arew ‘pjo sieah
-2 o} uononpai ured Ajuo (1) Jayy Sjuawieal] aAleAIasuo) (1) Jaye sisoubelp 44 62) @19|yie aye | uny A 0y0102 ‘UshAnBN
‘aweb
‘possasse sem swoydwAs 1sod paidde uonoslul piossis
ul Juswanoidwi [eiued (1) Jeny [eoo| papinb punosesn (1)
‘passasse sem ‘awebaid
uoneoldwod Aue 1noyum asweb paidde uonoalul sureseaidos |1'eq100}4
Bunnp yaie) ured poob (1) Jeyy [eoo| pepinb punosenn (1) "sisoubelp 4d "a19|ye B9 | uelesnsny Al «0102 “|e 1o sawer
‘Ainful ayy Joye
S)}9aM g pue § Je pawiopad sem
Juswieal] SAIlBAIBSUOD dHd (1)
‘Uede syjuow 4 puooss ay}
“Aanfur Jeye syiuow G v1Y pue pue ‘leydsoy sy} o} HSIA 1841} SIy
PaAIaSqO Sem elose) painydni Ja)e syluow g paijdde sem auo
ay} jo Jredal jenpeib (1) Jayy :gu0lepuly Jo suonosfurom| (1)
‘pOSSaSSe Sem elose) ‘paijdde atem Adelayy ‘snaueded ay) e
Jejueld Jo ainydni [eiued (1) Jayy [eoisAyd ‘sbnip Alojewweyjul uoluasul elosey Jeyueld
‘pawybiybiy sem -nue ‘sejosul ‘Buide; Buipnjoul ay} Jo eise|diadAy ‘(arew ‘pjo sieah
swanoidwi uted ou (1) Joyy Sjuawieal] anleAIasuo) (1) pamoys |4IN 62) 219|yie aye | 199205 A 7102 e 18 anzng
\y 9OUSPIAT
sawooInQ ue|d juaweas | uoljeujwexa [eaiul|d sjoalgns Jo 'oN yods | jo EY R Apnis

"SO|oIlIe PpamaIAal 3U] JO SaJSJYIe 911|9-UoU pue ali|o Ul SIHIoSe} Jejue|d 10} saibalel]s Juawieal) Jo sjielad "Al 9lqel

107-118

Muscles, Ligaments and Tendons Journal 2017;7 (1)

114



Plantar fasciitis in athletes: diagnostic and treatment strategies. A systematic review

pBNUNU09 8q 0}

sdnoib yioq

Ul pajou a1am suoledldwo)
dnoib Apnis

01 108dsas yum dnoub j013u00 By}
ur Jebuoj Apueoiiubls sem vy
ueaw ay] ‘syjuow /'0F/'g Sem
dnoub Apnis 1o} y1Y uesw ay|
dnoib Apnis

uay} ssa| sem dnoub j013u00

oy asealou] 8109s ay} ybnoyl

"POPUBWILLIODD] SEM SHOOM

2 18414 8y} Joj Buueaq 1ybiom
10U ‘syusied aaelado-1sod
10} SY99M ¥ JO [e}0] B 0} pasn

‘(sisoyuo

100} uonduosald

pue ‘}00g-}sed

‘Juilds ybiu ‘uonoslul
ploJals ‘ebessew

991 ‘AdesayjoisAyd
‘1sa1) syluow

9 JO WNnwWiUIW e 1o}
JuBWIeal] SAIJBAISSUOD

‘(sieah gG-cp

woJy} abe ul buibues
‘xas y1oq ‘dno.b
1011u09) syoalgns
oneyreuou Q| {(sieah
2.-0g wou} abe

‘sdnoub yjoq 10} Juswanosdul SEM 1000-1SBO 9|qeAOWal ‘9auy pue syuow g| ul Buibues ‘xas yioq BuioAn
weoniubis Ajjeonsnels e pajeanal -MOJ9q ‘MO B {443 [epodiun JO wnwiuiw e 1o} 4d Jo | ‘dnoub Apnis) s1oalgns leqiayseg
S4dIN UOo uonenjeAs sawodinQ ue 0} Juamiapun sjuaned ||y swojdwAs jo eouasaid aAoe Ajleanajyie 91 uny Il 157002 “'|e 10 eUSXES
‘syjuow g°g jo abeiane ue "SUjUOW g 4O wnuwiuiw
ul 1Y 01 9|qe sem dnoib 443 10} yods/Buiuuni wouy
Bl 9[Iym ‘Juswieal} Jaye syuow uleJjdl pue sasoyuo
Z pue ajelpawiw| usamiadg wojsno ‘uonoalul ploals
Buibues swn e Ul 1Y 01 9|qe (g1=u) dnoib 443 (m) -001109 B pey ARy
aJem dnoib | ST Ul saleluy | H(pL=u) dnosb 1ms3d (1) ((shep | o1 pey sjusned 443 IV
'sdnoib | p\S3d pue ] AMST eF/ Mans ‘zww/prw | 1e Buiuels ‘salljepow
yi1oq ueyy Jjanaq Apueoyiubis | syooys 006 jo dn-dwes jenpelb e OAIJBAIBSUOD € 1SB9|
dnoib 443 yum ‘sdnoib 1 \\ST | J8le ‘Ww/rw 2" 1 SY00ys 0002 | 1e Jo uswieal) Joud yum ‘(sieah gz-g2
pue 443 yiog Joj Juawanoidwi 10} ZH ¥ JO SUOISSaS Judwieal} | ‘syuow 9 UBY} dJow Jo} woJ} abe u buibues
[eonsness e papybiybiy Wy pue € ‘L1=U) 1MS3 (1) :sdnoib |  4d jo sisouberp [eojuijo ‘x8s yioq) sjoelgns payoads
SV UO UofenjeAd sawooinQ € OJUl PaPIAIP a1am s}oalgns e aAey 0} pey sjualied aAloe Ajleanajyie /e 10N Il <2 L0Z e 10 Buaxes
‘'sainseaw
awooINo Alepuodas ay} Joy
pawybiybiy sem ynsal swes ay| "Jo1ja1 ured
‘dnoub juswieasy ‘(gg=u) dnoib apinoid 0} pajie} pey
10 JnoAe} ul sdnolb usamiaq swieal) weys (1) {(jeasul JUsWIEaI] DAIIRAISSUOD
aoualayip ueoyubis Ajjeonsiels 3}909M-| YIM ‘ZH e ;wiw/rw jo sidwane g
e yum ‘sdnolb yioq ui Bupjiem 91 e S)00ys 00| g JO suolssas 1Se9| 1B ‘syjuow 9 uey}
18413 uo ured ul Juswanoidwi uswieal] € ‘gg=u) 1MS3 aJow jo pouad e JanQ ‘(sieah 19-ge
ue pajeanal dn-moj|0} syuow g1 (1) :sdnoub Juswiealy om} ojul ‘passasse Ssem Ssyjuow wol} abe ul buibues
pue 9 Jalje SYA Yum pawiopad paziwopuel aiam s}oslgns ‘4no 2l 1ses| 1e Jo} 4d Jo ‘x9S U10q) saie|yie
sainseaw awooino Alewd 8y | -ysem juswieal] JO SHOM { Jayy swoldwAs Jo aouasald |euonealdal Gy uny 1] 8£002 “[e 18 adwoy

Al 9|qel wo.j anunuoo

115

107-118

Muscles, Ligaments and Tendons Journal 2017;7 (1)



F. Petraglia et al.

w gg € The results have highlighted that only a single ses-
S P — g9 2 sion is able to determine an immediate amelioration
Qo - n =9 «© .. . . . . .
B 2 s 2 ‘g 23 g’ gg Qg < in pain as assessed by the Numeric Pain Rating
S = = =2 c o v . - . . .
E o3l cocSa3garots 589 Scale (NPRS), the Disability in the Physically Active
r2oZ3SEEq 08¢ £ 0 ' i .
T S5 ) S?2L- 023 gg = 39 (DPA) Scale, and the Patient Specific Functional
ey - —
s 2853=288CZ5E o> 0 ® Scale (PSFS). The beneficial effects have also ap-
O EL =L OF r 2 ] < s o . -
cEEQges 2505 CES peared to be long-lasting. Unfortunately, this study
=503 90=0o2Tp=5 en o X .
g co>22WL o5 a0 | WL has not discussed the return-to-activity of athletes.
2820w EDD D5 FS5E | F o8 , . ,
B>, 0805 2apss T2t On the basis of the reviewed articles the ESWT
w"m%‘“mvgw%‘lw;:’lgﬂ
LBVO 0S5 E® 25 22 seems to be a good strategy for the management of
92925 ESE -8 3G65L o8 9 = 5 -
E528r 2oL S® 2 033 PF in recreational athletes. ESWT offers the advan-
s amlrsacfaras 8 2= -
<®365aB0=$%a 8% E .gﬂ 3 tage of a fast return-to-activity after treatment or the
§8E possibility to combine therapy and physical activity.
S . 2 E <|£ Authors report also good results with both PRRT and
g o 2 oo uniportal endoscopic plantar fasciothomy strategies
2o " O p pic plantar fasci y gies,
EC $5= even if the latter imply a return-to-activity longer than
2 T3
—~ £ T2 g ESWT.
o O o N . . . .
Q = x T 9 The limitation of this review is related to the fewer
[} O S O
g2 5 2 2 available studies concerning both diagnosis and
[} . P37 .
@ g TE3 treatment of PF in élite and recreational athletes. For
9 @ E ".'{g this reason we have not imposed an assessment of
2= o % = methodological quality of selected articles but we in-
Y 8
£ £ = a2 cluded all studies founded during literature reviewed
T 8 Egd rocess. On the basis of these evidence, we can not
[a— Cc oy
o % % perform a meta-analysis. As regards the treatment of
= S S = PF Id like t derline that studies included
c = S we would like to underline that studies include
o . SIS R . )
5 E g - 2 $ %‘E E = § i) E are heterogeneous in term of treatment strategies,
Q&8 g < 3 S ag g 5 ’5_'3 @ number of subjects, primary and secondary outco-
— o = 0 ~ = o
SE2 L2 SFREYCE 5%8 mes, and follow-up.
TESE J£EE80 200 oo
S pe ¥ 7T .02 ~F o ©
CPCBEsys 8ol €992
n O g c = SOo0o0cglic_.| E=O
= c® T Q0o =0t SE 908w .
8532sC5E0uoss 05 Conclusion
9T T 00 Q0 oxXL o 5® =l oW _
DC‘D""”-QENHQ’”’QH_:.‘QLLN
[J] c & > £ ® £ [ S . . . . .
WREEFRo3058w=28 L 3 In this review of the literature it has not been possible
oo < ) . : )
- ST to highlight any specific diagnostic algorithm for PF in
c X £8< both recreational and élite athletes. There are not evi-
) [\ ® (] g s 0>
22 5 ;. 22 S o dence of different diagnostic strategies for athletes
] o © °>-> >
L8240 BTY . SE G and non-athletes.
CLgoc_ o9 <o s : - L
%i% RIS % T c & £ ‘;g Different associations gave their clinical recommen-
0@ 020 2% dations®1.62 ifi i
ER >E 90 > > DT O ations®1.62 for PF but there are not specific Practice
L9OL T 3D C =0 > o . s .
22EXSEEDT -5 O Guidelines neither for élite athletes nor for recreation-
£55055¢22Y <23 . .
,f' 2388 3 % s = gé al athletes. Despite of the literature, causes of PF are
-0 9 multifactorial and remain poorly understood for man
2L . R . - : .
£ T2 atients in clinical practice. Clinical Practice Guide-
° o DL ® p . . .
- 5 @ g =9 lines from the Orthopaedic Section of the American
§ €85 & & g Physical Therapy Association®' recommend that clini-
o S g s 28 § cians should assess the presence of limited ankle
= S T . . . . . .
S © £ dorsiflexion range of motion, high body mass index in
2 E g nonathletic individuals, running, and work-related
o a 3 weight-bearing activities, particularly under conditions
T35 with poor shock absorption, as risk factors for the de-
c 82
> 25 2 velopment of heel pain/plantar fasciitis (moderate
— E SE grade of evidence). Diagnosis of PF is made on the
= T ®H basis of a clinical assessment or after an accurate
N =co hysical examination using the following physical ex-
Q .- 30 p y
5 < 22g amination findings:
= 5 § 3 E 1) - plantar medial heel pain (most noticeable with ini-
§ o) S a* 3 tial steps after a period of inactivity but also worse
o (0]
& ) ) . . .
° 5 223 2 following prolonged weight bearing);
é @%0 f & _3 5 +  heel pain _precip?tgted by a recent increase in
S S LT weightbearing activity;
S o az68 + pain with palpation of the proximal insertion of the

116 Muscles, Ligaments and Tendons Journal 2017;7 (1):107-118



Plantar fasciitis in athletes: diagnostic and treatment strategies. A systematic review

plantar fascia;
« positive Windlass test (evaluation of plantar fascia
loading);
+ negative tarsal tunnel tests (dorsiflexion/eversion
test);
+ limited active and passive talocrural joint dorsi-
flexion range of motion;
+ abnormal Foot Posture Index Score (quantifica-
tion of standing foot posture);
» high body mass index in nonathletic individuals.
Physicians can classify a patient with the Internation-
al Classification of Functioning, Disability and Health
(ICF) impairment-based category of heel pain (with
code b28015: Pain in lower limb, and code b2804:
Radiating pain in a segment or region).
Clinicians should use validated self-reported ques-
tionnaire (strong level of evidence: IA) like the Foot
and Ankle Ability Measure (FAAM), the Foot Function
Index (FFIl) or the Foot Health Status Questionnaire
(FHSQ) that are cross-cultural adapted and validated
in different languages, in order to define activity limi-
tation, physical impairments and participation restric-
tions associated®!.
Concerning treatment in athletes is quite difficult to
suggest practice guidelines on the basis of few litera-
ture data. Specific studies are necessary to define
the best treatment algorithm for both recreational and
élite athletes.
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