WOJTACH, Klaudia, SZALAJSKA, Julia, CZYZEWSKI, Filip, WIAK, Iga, BANYS, Filip, LUKAWSKI, Artur, BOCHEN,
Konrad, PASIERB, Karolina, JASINSKI, Filip and DUDEK, Stanistaw. Treatment Options for Plantar Fasciitis: Surgical Release vs.
Conservative Therapy. Quality in Sport. 2024;30:55565. eISSN 2450-3118.

https://dx.doi.org/10.12775/0QS.2024.30.55565

https://apcz.umk.pl/QS/article/view/55565

The journal has been 20 points in the Ministry of Higher Education and Science of Poland parametric evaluation. Annex to the
announcement of the Minister of Higher Education and Science of 05.01.2024. No. 32553.

Has a Journal's Unique Identifier: 201398. Scientific disciplines assigned: Economics and finance (Field of social sciences); Management
and Quality Sciences (Field of social sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktow. Zatacznik do komunikatu Ministra Szkolnictwa Wyzszego i Nauki z dnia
05.01.2024 r. Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.

Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk spofecznych); Nauki o zarzadzaniu i jakosci (Dziedzina nauk
spotecznych).

© The Authors 2024;

This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland

Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any
noncommercial use, distribution, and reproduction in any medium, provided the original author (s) and source are credited. This is an open
access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike.
(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any
medium, provided the work is properly cited.

The authors declare that there is no conflict of interests regarding the publication of this paper.

Received: 08.10.2024. Revised: 25.10.2024. Accepted: 26.10.2024. Published: 28.10.2024.

Treatment Options for Plantar Fasciitis: Surgical Release vs. Conservative Therapy

Authors:

Klaudia Wojtach, Medical University of Warsaw, Zwirki i Wigury 61, 02-091 Warsaw,
Poland

https://orcid.org/0009-0007-2220-0088

klaudiaw2000@02.pl

Julia Szalajska, Medical University of Warsaw, Zwirki i Wigury 61, 02-091 Warsaw, Poland
https://orcid.org/0009-0007-8866-5419

juliaszalajska.mail@gmail.com

Filip Czyzewski, Medical University of Warsaw, Zwirki i Wigury 61, 02-091 Warsaw,
Poland

https://orcid.org/0009-0006-8556-6565

czyzewskifilip@gmail.com
Iga Wiak, Medical University of Warsaw, Zwirki i Wigury 61, 02-091 Warsaw, Poland
https://orcid.org/0009-0003-6419-7287

wiak.igakinga@gmail.com



https://orcid.org/0009-0007-2220-0088
https://orcid.org/0009-0007-8866-5419
https://orcid.org/0009-0006-8556-6565
https://orcid.org/0009-0003-6419-7287
mailto:wiak.igakinga@gmail.com
https://dx.doi.org/10.12775/QS.2024.30.55565
https://apcz.umk.pl/QS/article/view/55565

Filip Bany$, Medical University of Warsaw, Zwirki i Wigury 61, 02-091 Warsaw, Poland
https://orcid.org/0009-0002-6231-0904

filipbany607@gmail.com

Artur Lukawski, Medical University of Warsaw, Zwirki i Wigury 61, 02-091 Warsaw,
Poland

https://orcid.org/0009-0006-6252-1655

arturlukawski010120@op.pl

Konrad Bochen, Medical University of Warsaw, Zwirki i Wigury 61, 02-091 Warsaw,
Poland
https://orcid.org/0009-0000-9757-0744

konrad.bochen@gmail.com

Karolina Pasierb, Medical University of Warsaw,
Zwirki i Wigury 61, 02-091 Warsaw, Poland
https://orcid.org/0009-0006-5806-3508

k.pasierb36@gmail.com

Filip Jasinski, Medical University of Warsaw, Zwirki i Wigury 61, 02-091 Warsaw, Poland
https://orcid.org/0009-0005-3327-255X

filip.jasinski00@wp.pl

Stanistaw Dudek, Medical University of Warsaw, Zwirki i Wigury 61, 02-091 Warsaw,
Poland

https://orcid.org/0009-0002-3641-4865

s077701@student.wum.edu.pl

ABSTRACT

Introduction

Plantar fasciitis is one of the most common reasons for visits to orthopedic clinics. This
tendinopathy can cause medial heel pain, stiffness, and tenderness on the plantar surface of
the foot. Both conservative and surgical methods are employed in its treatment.

Aim

The aim of this study is to evaluate selected conservative treatment methods, such as
stretching, the use of orthotic insoles, splints, injections, extracorporeal shockwave therapy,
and taping, as well as surgical treatment options. The study presents a comparison of these

methods in terms of their effectiveness, advantages, and disadvantages.
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State of Knowledge

The plantar fascia is a stiff, connective tissue structure extending along the plantar surface of
the foot. Biomechanical load on the fascia, which supports the medial longitudinal arch, can
lead to degenerative changes that underlie plantar fasciitis. Symptoms include pain,
particularly in the mornings and late evenings, which intensifies with palpation of the heel
area.

Summary (Conclusions)

Conservative treatments for plantar fasciitis are effective in 90% of patients. There are no
studies that conclusively demonstrate the superiority of one treatment method over another.
Thus, the choice of therapy should be tailored to the patient's lifestyle, activity level, and
financial capability. Surgical intervention is necessary in cases of chronic plantar fasciitis

which remains resistant to conservative treatments.

Keywords: plantar fasciitis, tendinosis, heel pain, surgical treatment, conservative treatment,

Achilles tendon

INTRODUCTION

Definitions

Plantar fasciitis is one of the most common causes of heel pain. Other names for this
pathology include fascial degeneration or pathology (tendinopathy) of the plantar fascia. All
terms seem appropriate and refer to two underlying causes of pain. "Inflammation" refers to
the sudden onset of pain, while "tendinopathy" describes the chronic nature of this condition.
Recent studies have shown that a significant component of fascia dysfunction consists of
degenerative changes in the structures forming the fascia, arising from the continuous
biomechanical loading of the proximal attachment of the fascia (Motley, 2021). The plantar
fascia exhibits complex rheological behavior, resembling both tendon and ligament,
possessing time-dependent elastic properties. Its unique structure defines the function of the
fascia as support for the medial longitudinal arch of the foot. Furthermore, ex vivo studies
have also demonstrated a stabilizing function for the transverse arch. The biomechanics of the
fascia are based on increasing system stiffness during rising pressure—this is a propulsive
mechanism (Wearing et al., 2006) . Repetitive pressure and loading directed at the proximal

attachment of the fascia during walking or running can generate pain around the calcaneal



tuberosity. Muscle weakness in the foot may also be a contributing factor to pain associated
with plantar fasciitis (Latey et al., 2014).

Epidemiology

Plantar fascia tendinopathy is the most common cause of heel pain. According to various
sources, the lifetime risk of developing plantar fasciitis is 10%, which results in over 1.7
million physician visits in the United States (Rhim et al., 2021a) . The incidence of this
tendinopathy in the running population is estimated at 17.4% (Lopes et al., 2012) . In the
physically active population, risk factors documented include a high BMI, increased body
mass, prolonged standing, and occupations that require sustained standing posture (e.g.,
soldiers), sedentary lifestyles, as well as increased plantarflexion range of motion (Trojian &
Tucker, 2019) . Factors such as height, static pronation, training volume, and dorsiflexion
range of motion did not influence the occurrence of plantar fasciitis (Riddle et al., 2003).
Symptoms

The diagnosis of plantar fascia tendinopathy is primarily based on results gathered during the
interview and physical examination. The patient typically complains of intense pain localized
in the anteromedial aspect of the heel. Characteristic of this condition is the occurrence of
pain at the onset of walking after a period of inactivity (in the morning), which gradually
diminishes or resolves during continued activity, only to return by the end of the day. The
patient may report a recent increase in physical activity, particularly activities that load the
lower extremities. During the physical examination, pain is noted upon palpation of the area
of the proximal attachment of the plantar fascia to the anteromedial surface of the calcaneus
(Yietal., 2011).

Diagnostics

Subjective and objective examinations are usually sufficient for making an accurate diagnosis.
The correctness of the diagnosis is confirmed by the resolution of pain symptoms within 3-6
months after conservative treatment. An ultrasound examination may provide additional
assistance to the clinician. In the ultrasonographic image, thickening of the plantar fascia (>4
mm) and a decrease in tissue echogenicity are observed (McMillan et al., 2009) . Magnetic
resonance imaging (MRI) is another helpful, albeit more expensive, diagnostic tool.
Radiographic imaging may be necessary for differential diagnosis, including other causes of
heel pain. Common causes include: entrapment neuropathy of the first branch of the lateral
plantar nerve (Baxter neuritis), entrapment neuropathy of the medial plantar nerve, tarsal

tunnel syndrome, aseptic inflammation of the calcaneal tuberosity (apophysitis) (Haglund's



disease and Sever's disease), pain related to soft tissue or bone injuries, bone tumors, Achilles
tendonitis, spondyloarthropathies, and (Goff & Crawford, 2011).

Anatomy

The plantar fascia is a connective tissue structure that radiates under the subcutaneous tissue.
Its proximal attachment is the medial tubercle of the calcaneus. As it extends towards the
distal attachment in the region of the proximal phalanges, the fascia divides into three bands:
medial, central, and lateral. At the level of the cuboid bone, the lateral band branches into
lateral and medial limbs. The lateral limb, characterized by more resilient fibers, extends to
the base of the fifth metatarsal, where it gives rise to its bands, forming the plantar ligament.
The medial limb of the lateral band, receiving some fibers from the central band, penetrates
deeper into the plantar plate of the metatarsophalangeal joints. The central band constitutes
the main mass of the plantar fascia. Triangular in shape, this strong band of fibers extends
from the calcaneal tuberosity to the ligaments of the metatarsophalangeal joints. Between the
various attachments, transverse bundles at the level of the proximal phalanges form the
superficial transverse metatarsal ligament (Stecco et al., 2013) . The central bands of the
plantar fascia split into five deep branches, which create medial and lateral sagittal septa.
These septa run along the digital flexor, surrounding it from both sides, and then cross each
other, attaching to various structures such as the tendon sheath, interosseous fascia, the fascia
of the adductor hallucis muscle, deep transverse metatarsal ligament, and the bases of the
proximal phalanges, via the plantar plate and collateral ligaments of the metatarsophalangeal
joints. Fibers from each septum also diverge laterally, interdigitating with fibers from adjacent
structures. The most medial septa also attach to the sesamoids of the tibial and fibular bones
as well as the two heads of the flexor hallucis brevis muscle (Latt et al., 2020) . The upper
surface of the plantar fascia connects with the superior compartment of the foot muscles,
which consists of three prominences: the medial prominence (hallux), the intermediate
prominence, and the lateral prominence (little toe), separated by two septa. The abductor
hallucis muscle, the flexor digitorum brevis muscle, and the abductor digiti minimi muscle
support the functions of the plantar fascia in maintaining the longitudinal arch of the foot and
ensuring proper distribution of propulsive biomechanical forces.

Histology

Studies of the histological structure of the plantar fascia from the late past century revealed
that the structure of the fascia is not identical to that of tendons or ligaments (Davis et al.,
1996). Fibrocytes, which constitute the main cellular mass of the fascia, are arranged in rows

and suspended between dense collagen fibers. The cells responsible for its production are



interconnected through processes rich in gap junctions. The theory of a three-dimensional
network formed by fibrocytes implies the possibility of continuous intercellular
communication. Such a scenario would allow for the regulation and adjustment of the
extracellular matrix composition in response to the loading of the plantar fascia (Newell &
Miller, 1977).

Recent studies on the histological structure of the fascia using the van Gieson method
revealed the presence of few thin elastic fibers and hyaluronic acid detected via Alcian blue
staining. Specific HABP antibodies showed the characteristic arrangement of this
glycosaminoglycan in connective tissue. The highest concentration of large cells with
basophilic cytoplasm (characteristic of chondrocytes) was found around the proximal
attachment of the fascia (Stecco et al., 2013)

The plantar fascia is characterized by a rich network of free nerve endings and the presence of
Ruffini and Pacini corpuscles. The highest concentration of these structures has been
described in the medial, lateral, and distal parts of the fascia, which are the thinnest sections
of this structure. Elements of the nervous system were most abundant on the inner surface of
the fascia, where it connects with the fibers of the plantar muscles situated above.
The vascularization of the plantar fascia is rather sparse, similar to the vascularization of
structures such as tendons and ligaments, where the vascular network is visible in the
superficial layer, with only a few vessels penetrating deeper (Davis et al., 1996) . Structures
particularly poor in blood supply include the bony-cartilaginous attachments and the central
zone of the fascia. These areas, also known as "critical zones," are located in regions most
exposed to friction and loading, which may result in degenerative changes occurring in these

areas (Wearing et al., 2006).



TREATMENT APPROACHES

Tabl 1. Comparison of Treatment Methods

(Ahmad et al., 2017; Arshad et al., 2022; Charles et al., 2023; Chou et al., 2016; Gamba et al.,
2020, 2022; Hamstra-Wright et al., 2021; Huffer et al., 2017; Johannsen et al., 2019; Katzap et
al., 2018; Kim & Lee, 2023; Latt et al., 2020; Lopez & Carrasco, 2014; Luffy et al., 2018;
Melese et al., 2022; Naterstad et al., 2022; Nayar et al., 2023; Ng et al., 2021; Papathanasiou
et al., 2023; Rhim et al., 2021b; Schuitema et al., 2019; Shetty et al., 2019; Siriphorn &
Eksakulkla, 2020; Thor et al., 2022; Tsikopoulos et al., 2016)

METHOD DESCRIPTION EFFECTIVENESS PROS CONS
Calf stretching Stretching of Moderate effectiveness, Easy to perform Lower
gastrocnemius comparable to other independently effectiveness in
muscle and Achilles conservative methods Serves as a simple short-term
tendon intervention treatment May
method cause pain
during
stretching
Plantar fascia | Stretching toes Greater effectiveness in Does not involve Not suitable for
stretching toward the shin bone pain reduction weight-bearing individuals
compared to CS in No side effect seeking  quick
short-term therapy results or a
larger
therapeutic
effect
Orthotics Appling Improvements in both Method applied in the need for
prefabricated or pain and function short (less than 6 footwear
customized insoles weeks), medium adapted to the
including (6-12 weeks), and footbridge
heel pads or full- long terms
length orthotics
Night splints Worn during sleep to Increases  calf and Significantly Possible  sleep
prevent the foot from plantar  muscle fl lower pain scores disturbance




Steroid injections

Platelet-rich plasma

injections

Autologous  blood

injections

Botox injections

resting in a plantar-fl

exed position

Injection of steroids
to reduce

inflammation

Injections of plasma
rich in thrombocytes
Increases healing
due to concentration
of multiple growth
factors

Injections with usage
of whole blood
product  previously

taken from  the

patient
Injections of BTX

into the plantar

fascia and
gastrocnemius-

soleus muscles

exibility and reduces
tension on the plantar
fascia during the first
steps of the day

Short-term reduction of

pain and swelling

The long-term results

and low reinjection

and/or surgery rate

Improvement and in
pain in  long-term
follow-up

Protective, paralyzing

effect on muscles that
reduces tendon tension
and Analgesic effect
due to inhibition of the
neurotransmitters

involved in pain

after night splint

use

Quick acting in

releasing the pain

Good long-term
results
No serious side
effects

the multitude of
the
of

studies on
effects

botulinum toxin

Expensive
method
Increases the
risk of plantar
fascia rupture
Reduces
fibroblast
proliferation and
ground
substance
proteins
Expensive
method
Requiring
specialized

equipment

Expensive
method
Poorly

researched

Potential
muscles

wickness



Shock wave therapy

Dynamic taping

Kinesiology taping
Muscles strength
training

Administering high-

pressure sound
waves to injured
tissue to offer pain
relief

Taping using the
material which
stretches both
horizontally and
vertically

Focuses on the

mechanical effect of

muscles, helping
muscles work and
maximizing energy
efficiency

Taping which
improves the
disadvantages of
existing rigid tapes
due to the elasticity
of the tape

focuses on
improving
circulation and
stimulating
proprioception
Minimalist running
shoe IFM
strengthening

IFM foot exercises

Plantar aponeurosis

transmission
Moderate beneficial

effect in pain reduction,

foot  function and
proprioception
Effective in reducing

pain and plantar fascia

thickness

Beneficial for foot
function
Effective in reducing

pain and plantar fascia

thickness

Beneficial for  foot
function
Reduces pain  and

improves foot function.

No side effects
reported
Allows for

participation  in
daily  activities
without

restrictions

Can correct

ligament damage

and improve
proprioceptive
sensation

Ability to
improve the
strength of the
internal muscles
of the foot.

Potential plantar

fascia thickness

Specialized
knowledge  of
how to apply the

tape is necessary

Possible skin
irritation
Specialized
knowledge  of

how to apply the

tape is necessary

Possible skin
irritation

No  significant
reduction in
plantar  fascia
thickness.

A limited



Endoscopic

fasciotomy

Open

fasciotomy

Proximal
gastrocnemius

release

plantar

plantar

medial

loading

Endoscopic

fasciotomy involves
making an incision
in the plantar fascia
using an endoscopic
technique with
resection of

inflamed or fibrous

tissue and possible

bone spurs

Method involves
making a  small
incision on  the

medial side of the
plantar fascia Blunt
preparation is carried
out

The medial third of
the aponeurosis is

cut at a length of 2-3

cm from 1ts
attachment
Technique that is

performed to relieve

tension n the
Achilles-calcaneus-

plantar system when

Significantly =~ greater

improvements in the

subjective and objective

functional  outcomes,
with less pain and
greater satisfaction

comparing to open

Good results in terms of
pain, function,
satisfaction, and health

perception

Reduction in pain and

good functional results

The possibility of
long-term impact
on foot function
with regular
training
Short  recovery
period, with
equivalent long-

term outcomes,

Numerous studies

show the
effectiveness  of
the method
Short  operative
time

Rapid return to
recreational and

labor activities

number of
studies,

particularly  in
populations  at

increased risk of

fasciitis.

Risk of
infection,
hematomas  or

scarring after the
procedure
Risk of nerve

damage

Prolonged
recovery

observed

low

calf

Relatively
rate  of
hematomas and
delayed wound

healing



a biomechanical
overload is present
Radiofrequency A radiofrequency Significant Short  operative Complications
microtenotomy microtenotomy improvement in pain time included
probe is inserted and Shorter post- persistent pain,
applied to the plantar operative recurrence  of
fascia in fixed, grid recovery time to pain, deep vein
like pattern normal function  thrombosis,
transient probe
site  pain and
flexor hallucis
longus tendoniti
S
CONCLUSIONS
In the treatment of acute plantar fasciitis, conservative methods are employed, including calf
stretching, specific plantar fascia stretching, shoe orthotics, night splints, muscle

strengthening exercises, and elastic taping techniques. Therapeutic options also encompass
minimally invasive methods such as corticosteroid injections, botulinum toxin, platelet-rich
plasma, and autologous whole blood injections. In cases of chronic plantar fasciitis,
consideration should be given to qualifying the patient for one of the surgical methods, which
may include open or endoscopic fasciotomy, proximal medial gastrocnemius release, or
radiofrequency microtenotomy. Due to the lack of consensus regarding the single best
treatment modality, the choice of method should take into account the individual
predispositions of the patient, financial capabilities, and level of physical activity.
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