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ABSTRACT

Introduction: The condition commonly referred to as plantar fas-
ciitis is a common musculoskeletal complaint. However, this term
is inaccurate, as the dysfunction is not inflammatory in nature;
amore appropriate term is “plantar fasciopathy”. It affects both
athletes and individuals who lead sedentary lifestyles.
Materials and methods: The study involved 15 patients with
complaints of pain in the plantar tendon area. It was conducted
between July and December 2023 at a private physiotherapy
office in Kotobrzeg. The study included patients of both sexes,
of varying ages and levels of physical activity, all reporting heel
pain while walking. The treatment consisted of combination

INTRODUCTION

The condition known as plantar fasciitis is a common problem
experienced by 1in 10 people during their lifetime. However, this
dysfunction should not be referred to as plantar fasciitis. A more
accurate term is “plantar fasciopathy”, as the condition is not
inflammatory in nature [1]. In this publication, both terms - plan-
tar fasciitis and plantar fasciopathy - will be used to describe
the condition. The term “plantar fasciitis” will be retained only
in the context of its common use to describe the condition.
Plantar fasciitis is the most common cause of heel pain
in adults [2], with a higher incidence in women aged 40-60
years [3]. Itis associated with various sports, particularly rec-
reational and elite running, where the incidence is reported
to be 5-10% [4]. Plantar fasciitis accounts for 20-40% of lower-
-extremity tendinopathies and affects both athletic and non-
-athletic populations. Conservative treatment is the first line
of therapy for plantar pain [5]. The term “tendinopathy” was
introduced in 1998 to describe a clinical syndrome character-
ized by pain, tendon swelling, and functional impairment. Ten-
dinopathies can arise from traumatic, inflammatory, mechani-
cal (overuse), or iatrogenic origins. Diagnosis of tendinopathies
requires precise anatomical knowledge and is based on 3 key
signs: pain upon direct palpation of the tendon, pain with pas-
sive stretching, and pain during muscle contraction. Calcaneal
tendinopathy is the most frequent form [6].
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therapy consisting of radial shock wave therapy (RSWT) and
super inductive stimulation (SIS).

Results: In 11 patients, the pain completely subsided after ther-
apy, and in 4 patients, it was significantly reduced and caused
minimal disruption to daily mobility.

Conclusions: Combination therapy proved highly effective in
treating plantar tendon pain. The presence or absence of gait
disturbance or gender did not affect the therapy’s effectiveness.
When planning treatment, the presence and intensity of pain in
the affected area should be considered.

Keywords: plantar fasciopathy; heel pain; plantar tendon pain;
physiotherapy; radial shock wave therapy; super inductive stim-
ulation; plantar fasciitis; plantar tendonitis.

Risk factors for plantar fasciitis include limited ankle dor-
siflexion, increased body mass index (BMI), and prolonged
standing. Although common in runners, plantar fasciitis can
also affect individuals with sedentary lifestyles [1]. Those with
excessive pronation (pes planus) or reduced ankle dorsiflexion
are also at higher risk for developing the condition [7]. When
bilateral, plantar fasciitis is associated with rheumatologic
conditions such as rheumatoid arthritis, systemic lupus ery-
thematosus, and gout [5]. Other risk factors include obesity,
prolonged standing, flat feet, dysfunction of the soleus-gas-
trocnemius complex, and ankle instability, all of which place
excessive stress on the fascia. Aging reduces the elasticity of
the plantar fascia, further contributing to degeneration rather
than inflammation, leading to thickening of the fascia [8].

The plantar fascia consists of 3 bands of dense connective
tissue that originate from the calcaneus and fan out distally
to insert into the base of each proximal phalanx [9]. The medial
portion is the most important, as it attaches to the medial tuber-
osity of the heel bone and supports the longitudinal arch, elon-
gating with increased mechanical load [8]. It functions both as
abeam to support the metatarsals during bending forces in gait
propulsion and as a truss to absorb forces during the loading
phase of gait [10]. Excessive load on the plantar fascia can lead
to plantar fasciitis, which, despite its name, is now recognized
as a degenerative pathology rather than an inflammatory con-
dition [10, 11].
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This tension elevates and reinforces the medial longitudinal
arch, allowing the foot to function as a rigid lever for forward
propulsion [12]. Plantar fasciitis is considered a biomechani-
cal overuse condition [13], characterized by a chronic degen-
erative process involving the plantar aponeurosis of the foot,
most commonly at its insertion into the medial tubercle of the
calcaneus. The process involves repetitive strain that causes
microtears, leading to a repair response [14, 15]. Described by
Hicks in 1954 as the windlass mechanism, the plantar fascia
tenses during the terminal stance to toe-off phases of gait [9, 13,
14]. Histological analysis shows marked thickening and fibro-
sis of the plantar fascia, with evidence of collagen necrosis,
chondroid metaplasia, and calcification [15, 16]. Examination
of samples from patients undergoing plantar fascia release
surgery reveals myxoid degeneration with fragmentation of
the plantar fascia and bone marrow vascular ectasia. These
findings support the classification of the condition as degen-
erative fasciosis rather than fasciitis [16]. Therefore, “plantar
fasciopathy” is a more accurate term [1].

Plantar fasciopathy is characterized by intense, sharp pain
over the medial plantar heel, particularly with initial steps
in the morning or after inactivity, which worsens with pro-
longed weight-bearing activities [7, 10, 17]. Pain that worsens
over time during physical activity suggests a post-traumatic
history, microtrauma, or degenerative changes in the affected
area (Fig. 1). In contrast, pain from an inflammatory condi-
tion would typically subside after some time during move-
ment. Additionally, power Doppler ultrasound can confirm
the absence of inflammatory markers in the plantar fascia.

The purpose of this study was to evaluate the effectiveness
of combined therapy - super inductive stimulation (SIS) and
radial shock wave - in the treatment of plantar tendon pain.

MATERIALS AND METHODS

The study included 15 patients, 11 women and 4 men (Tab. 1),
all of whom presented with complaints of pain in the plan-
tar tendon area. The study was conducted between July and
December 2023 at a private physiotherapy clinic in Kotobrzeg.
The participants were of varying ages and levels of physical

activity, and all reported heel pain while walking. The main
criterion for inclusion in the study was the localization of pain
at the central point of the heel, specifically at the attachment
of the plantar fascia or along its course (Fig. 2). Patients with
pain around the Achilles tendon, the periphery or top of the
heel bone, or at the attachment of the proximal toe flexor ten-
don (commonly referred to as the “heel spur”) were excluded
from the study.

TABLE 1. Average age of respondents and their percentage in the survey

Sex Average age Survey percentage
Men 53 years old 31.25%
Women 58.8 years old 68.75%

The same treatment method, namely combination therapy,
was applied to all patients. This treatment consisted of a com-
bination of 2 different physiotherapy methods, applied in the
correct order and with appropriate parameters.

The methods used to treat plantar fasciitis pain during the
combined therapy were:

— radial shock wave therapy (RSWT) - BTL-6000 Topline Power;

— SIS - BTL-6000 Super Inductive System Elite, Focused

Field Applicator BTL-299-2.

Methodology for the procedure

During each treatment, the following sequence was followed:
first, the shock wave therapy was applied, followed by the SIS.

Radial shock wave therapy

The treatment involved 2000 strokes per session at a fre-
quency of 8 Hz, with pressure starting at 2.0 bar in the first
session and increasing to 3.0 bar in the final session. The pres-
sure applied in subsequent treatments was adjusted based
on the patient’s pain tolerance. The treatment began by tar-
geting the area of attachment of the soleus tendon to the heel
bone or the point of greatest pain (1000 strokes), followed by
moving the applicator along the tendon in the distal direc-
tion (1000 strokes) - Figure 3.

FIGURE 1. (a) Uniform thickness of the plantar tendon along its course (red arrows) - a normal image. The full outline of the heel bone shows no visible
calcification or enthesopathy; (b) uniform thickness of the plantar tendon along its course (red arrows) - a normal image. Visible enthesopathy of the short
toe flexor, known as a heel spur (line and yellow arrow). The hyperechoic outline of part of the plantar tendon near the heel bone may indicate a history of
trauma or degenerative changes in the tissue (line and blue arrow); (c) visible changes in the plantar tendon. Thickening along the course of the tendon (red
arrows) suggests dysfunction in this region, causing pain. The formation mechanism is likely overload or trauma. Additionally, a trace of previous trauma or
degenerative changes is visible (blue oval), along with the heel spur (line and yellow arrow)
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FIGURE 2. Area of reported pain in plantar fasciopathies

FIGURE 3. Direction of radial shock wave therapy execution

Super inductive stimulation

The treatment was administered using a concentrated applica-
tor for 10 min, with 7 sequences. The applicator was positioned
over the area affected by the dysfunction, using the contact
method (Fig. 4). The recommended intensity was set to the
motor threshold, and once the treatment began, the intensity
was adjusted according to the patient’s motor threshold. This
protocol provided analgesic effects based on the activation of
the endogenous opioid system and improved tissue trophism
through activation of the muscle pump.

The treatment cycle for each patient consisted of 5 separate
therapy sessions over a period of 3 weeks. Patients received
2 treatments per week with a minimum interval of 3 days,
meaning the first and second weeks had 2 sessions each, and
the third week had 1 session.
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FIGURE 4. Example of applicator placement, most common location of
pain occurrence

Before the start of treatment, each patient underwent an

examination that included:

— aninterview;

— determination of the strength of heel pain during the
first morning steps, using the pain numeric rating scale
(NRS) scale. The scale ranges 0-10, where 0 represents
no pain and 10 represents very severe pain;

— palpation;

— gait analysis, noting whether gait disturbances were
present due to severe pain (e.g., limping, offloading the
limb) or whether there were no gait disturbances despite
the pain;

— determination of the strength of heel pain during both
the first morning steps and daytime walking or pro-
longed standing;

— additional examinations, including ultrasonography,
to visualize the problem (not for diagnostic purposes).

After the treatment, each patient underwent an examina-
tion that included:
— aninterview;
— determination of the strength of heel pain during the
first morning steps and during the day or after pro-
longed standing.

RESULTS

In 11 patients, the pain completely disappeared after therapy,
while in 4 patients, it was significantly reduced and is not
very disruptive in terms of daily mobility. It is possible that
for these patients, the therapy should be extended with a few
more sessions.

Gait disturbances were clearly observed in only 5 patients
before the start of therapy, while the remaining patients
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experienced no issues other than pain while walking. The only
common factor among those with gait disturbances was age. All
patients ranged in age 27-90, and gender was irrelevant. Both
older and younger patients did not show similar gait distur-
bances before therapy, despite reporting the same pain inten-
sity on the NRS. Similarly, some patients in the study group
had no problems walking despite reporting similar pain levels
(Tab. 2). This discrepancy may be related to individual pain
tolerance or the presence of other musculoskeletal conditions.

The presence or absence of gait disturbance seems to have lit-
tle relevance to the effectiveness of treatment. The most impor-
tant factor for undergoing combination therapy is pain intensity.

DISCUSSION

The use of combination therapy to reduce plantar tendon pain
appears to be more effective than using individual therapies
in isolation. Following the principle that all available treat-
ment options should be considered without favoring specific
methods, other potential combination therapies and treat-
ment approaches should also be explored. Grieve and Palmer
emphasize the importance of patient counseling and education
as a foundation, along with general stretching exercises, pre-
fabricated orthotics, massage, myofascial release, specific soft
tissue mobilizations, and myofascial trigger point therapy [17].
There is no one-size-fits-all solution for treating pain.

The diagnosis and proper treatment of plantar fasciitis rely
on a thorough history and clinical examination. More advanced

TABLE 2. Summary of patients’ pain sensations before and after therapy

imaging techniques are reserved for patients with persistent
pain or those with uncertain clinical findings. Patients with
acute plantar fasciitis tend to have better outcomes compared
to those with delayed presentations and chronic pain. Chronic
cases of plantar fascial pain often have unpredictable responses
to treatment [18].

Clinical practice guidelines recommend a variety of treat-
ment interventions for plantar heel pain, such as corticosteroid
injections, exercises, extracorporeal shockwave therapy, or
manual therapy. However, the current evidence is inconclusive
regarding which treatment is the most effective [5].

Patients with plantar heel pain often exhibit a thickened
plantar fascia, abnormal plantar fascia tissue, a thicker loaded
plantar heel fat pad, and a plantar calcaneal spur. There is also
evidence of hyperemia within the plantar fascia and abnor-
malities in the calcaneus. While these imaging features may
assist in diagnosis, further high-quality studies on these find-
ings would improve their precision and help determine their
clinical relevance [19].

Additionally, a positive correlation has been found between
plantar fascia thickness and Achilles tendon paratenon thick-
ness, suggesting a potential involvement of the Achilles tendon
in plantar fasciopathy pathology [20]. The connection between
the plantar fascia and Achilles tendon explains the common
focus on relieving tension in the triceps surae during plantar
fascia treatment [21].

Besides plantarflexion range of motion (ROM), increased
BMI and body mass are also recognized as risk factors for plan-
tar fasciopathy. The risk of developing plantar fasciopathy

il distuGrabiatnces i e i

Patient Sex Age  Heel palpation before ﬁr;t steps wa!kmg or first steps wall.<|ng or

exam efore standing before after standing after

treatment treatment treatment treatment treatment
1 male 61 R yes yes 3 3 1 0
2 male 27 L yes no 2 2 0 0
3 male 54 R yes yes 3 3 1 0
4 male 70 R yes no 3 3 1 1
5 female 53 L yes yes 3 2 0 0
6 female 90 L yes no 3 3 1 1
7 female 53 R yes yes 3 2 0 0
8 female 74 L yes no 2 2 1 1
9 female 56 L yes yes 3 3 1 0
10 female 62 R yes no 3 3 1 0
11 female 42 L yes no 2 2 0 0
12 female 39 R yes no 2 1 0 0
13 female 64 R yes no 3 2 1 0
14 female 70 L yes no 3 2 1 1
15 female Lt L yes no 2 1 0 0

NRS - numeric rating scale; R - right; L - left
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among individuals who train at various levels is frequently dis-
cussed among healthcare professionals and active individuals,
given its hypothesized role in overuse injury [22]. However, in
this study, neither BMI nor physical activity levels were con-
sidered when selecting patients for therapy.

[tis often speculated that overpronation contributes to plan-
tar fasciopathy, as pronation increases tension on the plantar
fascia [23, 24, 25]. Three articles in a meta-analysis used rear-
foot motion during running as an indicator of pronation [23,
26, 27]. Pronation is a triplanar movement comprising subtalar
eversion, forefoot abduction, and talocrural dorsiflexion [28].

In conclusion, findings from the meta-analysis suggest that
the association between increased subtalar or rearfoot ever-
sion and the development of plantar fasciitis as a risk factor
remains uncertain.

CONCLUSIONS

1. Combination therapy, consisting of RSWT and SIS applied
in the correct sequence and spaced over a specific time-
frame, has been shown to be highly effective in managing
plantar tendon pain.

2. The presence or absence of a gait disturbance, as well as
gender, do not impact the effectiveness of the therapy.

3. Itshould be noted that the wide age range of the partici-
pants may have influenced the final outcomes of the study.

4. The most important criterion for determining whether
a patient should undergo combination therapy is the pres-
ence of pain in the affected area.

5. Future studies could be conducted on a larger target group,
potentially focusing on specific professional groups or
athletes from different sports.

REFERECES

1. Trojian T, Tucker AK. Plantar fasciitis. Am Fam Physician 2019;99(12):744-50.

2. Uden H, Boesch E, Kumar S. Plantar fasciitis - to jab or to support?
A systematic review of the current best evidence. ] Multidiscip Healthc
2011;4:155-64. doi: 10.2147/JMDH.S20053.

3. Riddle DL, Schappert SM. Volume of ambulatory care visits and patterns
of care for patients diagnosed with plantar fasciitis: a national study of
medical doctors. Foot Ankle Int 2004;25(5):303-10.

4. Riddle DL, Pulisic M, Pidcoe P, Johnson RE. Risk factors for plantar fascii-
tis: a matched case-control study. ] Bone Joint Surg Am 2003;85(5):872-7.

5. Llurda-Almuzara L, Labata-Lezaun N, Meca-Rivera T, Navarro-Santana MJ,
Cleland JA, Fernandez-de-Las-Pefas C, et al. Is dry needling effective for
the management of plantar heel pain or plantar fasciitis? An updated

Pomeranian J Life Sci 2024;70(4)

~

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

systematic review and meta-analysis. Pain Med 2021;22(7):1630-41.
doi: 10.1093/pm/pnab114.

. Bouden S, Fazaa A, Miladi S, Ouenniche K, Kassab S, Chekili S, et al. Tendi-

nopathies of the foot and the ankle: from the anatomy to the clinic. Tunis
Med 2020;98(12):959-66.

. Buchbinder R. Clinical practice. Plantar fasciitis. N Engl ] Med

2004;350(21):2159-66.

. Allam AE, Chang KV. Plantar Heel Pain. 2022. In: StatPearls. Treasure

Island (FL): StatPearls Publishing; 2023.

. La Porta GA, La Fata PC. Pathologic conditions of the plantar fascia. Clin

Podiatr Med Surg 2005;22(1):1-9.

Petraglia F, Ramazzina I, Costantino C. Plantar fasciitis in athletes: diag-
nostic and treatment strategies. A systematic review. Muscles Ligaments
Tendons ] 2017;7(1):107-18. doi: 10.11138/mltj/2017.7.1.107.

Dyck DD Jr, Boyajian-O’Neill LA. Plantar fasciitis. Clin ] Sport Med
2004;14(5):305-9.

Snider MP, Clancy WG, McBeath AA. Plantar fascia release for chronic
plantar fasciitis in runners. Am ] Sports Med 1983;11(4):215-9.

Hicks JH. The mechanics of the foot. II. The plantar aponeurosis and the
arch.] Anat 1954;88(1):25-30.

Schepsis AA, Leach RE, Gorzyca J. Plantar fasciitis. Etiology, treatment,
surgical results, and review of the literature. Clin Orthop Relat Res
1991;266:185-96.

Flanigan RM, Nawoczenski DA, Chen L, Wu H, DiGiovanni BF. The influ-
ence of foot position on stretching of the plantar fascia. Foot Ankle Int
2007;28(7):815-22.

Thomas JL, Christensen ]JC, Kravitz SR, Mendicino RW, Schuberth M,
Vanore ]V, etal. The diagnosis and treatment of heel pain: a clinical prac-
tice guideline-revision 2010. ] Foot Ankle Surg 2010;49(3 Suppl):S1-19.
doi: 10.1053/j.jfas.2010.01.001.

Grieve R, Palmer S. Physiotherapy for plantar fasciitis: a UK-wide survey
of current practice. Physiotherapy 2017;103(2):193-200. doi: 10.1016/j.
physio.2016.02.002.

Motley T. Plantar fasciitis/fasciosis. Clin Podiatr Med Surg 2021;38(2):193-200.
Drake C, Whittaker GA, Kaminski MR, Chen ], Keenan AM, Rathleff MS,
etal. Medical imaging for plantar heel pain: a systematic review and meta-
analysis. ] Foot Ankle Res 2022;15(1):4. doi: 10.1186/s13047-021-00507-2.
Stecco C, Corradin M, Macchi V, Morra A, Porzionato A, Biz C, et al. Plantar
fascia anatomy and its relationship with Achilles tendon and paratenon.
J Anat 2013;223(6):665-76. doi: 10.1111/joa.12111.

Cheung]T, Zhang M, An KN. Effect of Achilles tendon loading on plantar fas-
cia tension in the standing foot. Clin Biomech (Bristol) 2006;21(2):194-203.
Hamstra-Wright KL, Huxel Bliven KC, Bay RC, Aydemir B. Risk fac-
tors for plantar fasciitis in physically active individuals: a systematic
review and meta-analysis. Sports Health 2021;13(3):296-303. doi:
10.1177/1941738120970976.

Busseuil C, Freychat P, Guedj EB, Lacour JR. Rearfoot-forefoot orientation
and traumatic risk for runners. Foot Ankle Int 1998;19(1):32-7.

Taunton JE, Clement DB, McNicol K. Plantar fasciitis in runners. Can ] Appl
Sport Sci 1982;7(1):41-4.

Warren BL. Anatomical factors associated with predicting plantar fas-
ciitis in long-distance runners. Med Sci Sports Exerc 1984;16(1):60-3.
Messier SP, Pittala KA. Etiologic factors associated with selected running
injuries. Med Sci Sports Exerc 1988;20(5):501-5.

Pohl MB, Hamill ], Davis IS. Biomechanical and anatomic factors asso-
ciated with a history of plantar fasciitis in female runners. Clin ] Sport
Med 2009;19(5):372-6.

Dugan SA, Bhat KP. Biomechanics and analysis of running gait. Phys Med
Rehabil Clin N Am 2005;16(3):603-21.



