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The role of different physiotherapy methods in tibialis
posterior muscle insufficiency — a literature review

Rola roznych metod fizjoterapii w niewydolno$ci miesnia piszczelowego tylnego —
przeglad literatury

Bernadeta Piwowar-Kuczynska'AB.C.D.EF) Michat Zabojszcz2A.BF),
Mateusz Curyto34AB.C.DEF)

CM VADIMED sp. z 0.0., Krakéw / CM VADIMED sp. z 0.0., Cracow, Poland

2Collegium Medicum, Uniwersytet Jana Kochanowskiego w Kielcach / Collegium Medicum, Jan Kochanowski University of Kielce, Poland
3Szpital MSWIA w Krakowie / MSWIA Hospital in Cracow, Poland

4Uniwersytet Medyczny w todzi / Medical University of £.6dz, Poland

Abstract

Introduction. Dysfunction or rupture of the posterior tibial tendon (PTT) is a fairly common cause of acquired adult
flatfoot. Conservative and surgical treatments are used to correct PTT dysfunction.

Objective. The aim of this study was to present the characteristic features of PTT dysfunction and evaluate the application
and effectiveness of selected physiotherapeutic methods in the treatment of posterior tibial muscle insufficiency.
Materials and Methods. Available literature was analyzed based on English-language databases such as PubMed, Scopus,
ScienceDirect, Medline, and others, using the Google Scholar search engine. A total of 20 articles were analyzed out of 52
identified through the aforementioned method. Publications no older than 10 years were included as search criteria, using
the following keywords: posterior tibial muscle insufficiency, orthoses, orthopedic insoles, flatfoot, physiotherapy.
Results. It was not possible to specify which method of treating posterior tibial muscle insufficiency is the most effective.
Conclusions. Contemporary research suggests that conservative treatment methods appear to be effective in treating
posterior tibial muscle insufficiency. Although opinions on the effectiveness of orthoses are divided, the majority

acknowledges that orthoses improve the functioning of patients with posterior tibial tendon dysfunction (PTTD).

Key words:

posterior tibial muscle insufficiency, orthoses, orthopedic insoles, flatfoot, physiotherapy

Streszczenie

Wstep. Dysfunkcja lub przerwanie PTT (ang. posterior tibial tendon) jest do$¢ czesta przyczyna nabytego ptaskostopia

u dorostych. W celu korekcji dysfunkcji PTT stosuje sie leczenie zachowawcze oraz operacyjne.

Cel pracy. Celem pracy byto przedstawienie charakterystycznych cech dysfunkcji PTT, a takze ocena zastosowania

i skuteczno$ci wybranych metod fizjoterapeutycznych w leczeniu niewydolnosci mie$nia piszczelowego tylnego.
Materiat i metody. Przeanalizowana zostata dostepna literatura w oparciu o anglojezyczne bazy danych PubMed, Scopus,
ScienceDirect, Medline oraz inne, wykorzystujac wyszukiwarke Google Scholar. Analizie poddano 20 artykutéw sposréd
52 wyszukanych powyzsza metoda. Jako kryterium wyszukiwania przyjeto publikacje nie starsze niz 10 lat, uzywajac
nastepujacych stéw kluczowych: niewydolnos$¢ mies$nia piszczelowego tylnego, ortezy, wktadki ortopedyczne,
ptaskostopie, fizjoterapia.

Wyniki. Nie udato sie sprecyzowaé, ktéra z metod leczenia niewydolno$ci mie$nia piszczelowego tylnego jest
najskuteczniejsza.

Whioski. Wspéiczesne badania wskazuja, Zze metody leczenia zachowawczego wydaja sie by¢ skuteczne w leczeniu
niewydolno$ci mie$nia piszczelowego tylnego. Cho¢ zdania na temat skutecznos$ci stosowania ortez sg podzielone,

wiekszos¢ uznaje, ze ortezy poprawiaja funkcjonowanie pacjentéw z PTTD (ang. posterior tibial tendon dysfunction).

Stowa Kkluczowe:

niewydolno$¢ mies$nia piszczelowego tylnego, ortezy, wktadki ortopedyczne, ptaskostopie, fizjoterapia

190 doi.org/10.56984/87.G143590 www.fizjoterapiapolska.pl
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Introduction

The posterior tibial tendon (PTT) is the largest and most an-
terior tendon of the medial ankle. Interlocked by the flexor
trochlea behind the medial ankle, it acts as a major dynamic
stabilizer of the medial longitudinal arch and as a major me-
tatarsal inversion. Dysfunction or interruption of the PTT is
a fairly common cause of acquired flatfoot in adults, resulting
in a lowering of the medial longitudinal arch and progressive
loss of tendon strength. Degeneration of the tendon begins
long before the onset of clinical symptoms and often manife-
sts itself when the foot deformity is already apparent. The
most common clinical manifestations include forefoot inver-
sion, calcaneal valgus, sole descent of the ankle bone and fi-
xed forefoot plantarflexion [1].

PTT dysfunction mainly affects obese middle-aged women.
Diseases such as diabetes, history of surgery, hypertension,
ankle trauma, steroid use, seronegative spondyloarthropa-
thies, and topical steroid injections can be defined as risk fac-
tors [2].

Dysfunction of the tibialis posterior muscle is a common but
often misdiagnosed condition. It causes a painful, progressive
deformity of the foot. The anatomy and vascularization expo-
se the posterior tibial tendon to serious degenerative proces-
ses that can even lead to rupture. Studies have shown that
a zone of low blood supply to the gliding portion of the ten-
don appears to be directly related to the site of rupture [1].

In 1989, the most popular classification system for PTT dys-
function was described by Johnson and Strom, then modified
by Bluman and Myerson (1997), describing five degrees of
failure (I, ITA, 1IB, III, IV). Conservative treatment is used in
the initial elastic (corrective) deformities, which include gra-
des I and ITA. Treatment mainly involves restriction of physi-
cal activity or immobilization in either a lower leg plaster
dressing or a Walker-type orthosis. This immobilization is
used for six to eight weeks, after which physiotherapy is in-
troduced. Occasionally, the doctor may decide to perform
a synovectomy ("open" or arthroscopically). For grades ITA
and IIB when there has been a rupture or tear of the tendon,
reconstruction is necessary. In grades III and IV, joint stiffe-
ning with arthrodesis is often used due to advanced degene-
rative changes and preservation of the deformity. Although
arthrodesis is fraught with the risk of many complications, it
is considered the gold standard in the treatment of advanced
flat foot deformity [3]. Maeda et al. after doing a study belie-
ve that people with PTTD have an increased risk of knee
osteoarthritis in the affected limb as well as on the opposite
side [4].

In 2020, Myerson et al. published an article outlining that the
nomenclature used to describe adult acquired flatfoot defor-
mity is confusing and should be revised. Multiple terms are
used to indicate this dysfunction. They proposed a new name
(PCFD- Progressive Collapsing Foot Deformity) and a new
classification system to summarize recently published data
and standardize data reports for this deformity [5].

Kotodziej et al. investigated the knowledge of participants in
the Fifth Congress of the Polish Foot and Ankle Society on
the diagnosis and treatment of flat feet due to posterior tibia-

www.fizjoterapiapolska.pl doi.org/10.56984/82G143590 191
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Stages of treatment [weeks]

192

0-6

lis muscle tendon insufficiency. There was a significant
lack of knowledge about posterior tibialis muscle tendon
insufficiency among specialties. Members of the PFAS
(Polish Foot and Ankle Society) mostly indicated the cor-
rect way to diagnose and treat it, but the differences from
other participants in the study were not statistically signifi-
cant [6].

Aim of study

The purpose of this study was to present the characteristic
features of PTT dysfunction and also to evaluate the use and
effectiveness of selected physiotherapeutic methods in the
treatment of posterior tibialis muscle insufficiency.

Material and methods

The available literature was analyzed based on English-langu-
age databases PubMed, Scopus, ScienceDirect, Medline and
others, using the Google Scholar search engine. Twenty artic-
les were analyzed out of 52 retrieved by the above method.
Publications no older than 10 years were used as search crite-
ria using the following keywords: posterior tibialis muscle in-
sufficiency, orthoses, orthotics, flat feet, physiotherapy.

Results

The goal of physiotherapy is to minimize pain and streng-
then the posterior tibialis muscle through appropriate exerci-
ses individually tailored to the patient's condition. There are
many different options for conservative treatment of PTTD.
After reviewing the papers, no clear answer could be found
to determine which conservative treatment for posterior ti-
bialis posterior muscle insufficiency is the most effective,
while each of those mentioned in this paper is beneficial to
the patient.

Tab. 1. Physiotherapy program in conservative treatment of PTTD- based on [3]

Physiotherapy

 Immobilization

* Prohibition of putting weight on the limb (possible partial weight bearing if no pain is present
*» From week 5:

— Muscle strengthening exercises (external rotators of the hip joint and gluteus maximus and
medius)

— stretching exercises (internal rotators, hip flexors and adductors

— working on the hip-lumbar muscle and the broad fascia stretcher

— working on the muscular septum of the posterior thigh (adductor great / semimembranosus

muscle, muscular septum of the anterior thigh (tailor muscle / adductor long muscle)

doi.org/10.56984/82G143590 www.fizjoterapiapolska.pl
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Etapy leczenia [tyg.] Fizjoterapia
Stages of treatment [weeks] Physiotherapy
7-8 * gait re-education,

¢ deep massage of the fibular muscles,
« rolling the iliac-tibial band and fibular muscles,
* active exercises and active exercises with low resistance for the TP muscle,

* continuation of manual therapy (stage 1),

* proprioceptive training,

9-10
« strengthening exercises for the long fibula muscle,
« strengthening exercises for the TP under load,
11-12 « TP strengthening exercises under load,

 dynamic exercises, trot/run,

* proprioceptive training.

Discussion

On examination in stage I of posterior tibial tendon dys-
function, swelling and tenderness can be seen along the co-
urse of the tendon, usually below and behind the medial
ankle. In addition, when viewing the patient, a flattening of
the longitudinal arch of the foot and a valgus position of the
heel can be seen. From the back when more than one/two
toes are visible, one can speak of "the too many toes symp-
tom" [2]. In a study conducted, Ross et al. investigated the
reliability of clinical tests for tibialis posterior muscle tendi-
nopathy. The results they obtained indicated that of the 4 te-
sts used in the study, the one-legged toe climb test was the
most reliable. Fifty-two people participated in the study,
they were examined by 2 physiotherapists and an ultrasound
examination was performed. The single-leg toe-climb test
was best related to imaging findings in people with TPT (ti-
bialis posterior tendinopathy), which is in line with modern
thinking about tendinopathy as a clinical picture associated
with loading [7].

PTT physiotherapy according to Ka-Kin Ling et al. helps in
two ways, first, it reduces swelling in acute inflammation,
and second, it contributes to strengthening the posterior ti-

www.fizjoterapiapolska.pl doi.org/10.56984/82G143590 193
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bialis muscle. Methods for reducing initial swelling include
iontophoresis and cryotherapy. lIontophoresis is a treatment
that administers dexamethasone via galvanic current deep
into the tissue up to the inflamed tendon. While some resear-
chers are concerned that the use of steroids may compromise
the tendon's circulation, results regarding this are inconclusi-
ve. Ultrasound and heat are not usually used in the acute
phase, as they can exacerbate inflammation and worsen the
patient's clinical condition. Once the inflammation subsides,
simple exercises can be performed to strengthen the poste-
rior tibialis muscle. Among other things, one-legged toe
climbing is a good exercise, and you can additionally use
weights or utensils such as resistance bands [8]. A study by
Robinson et al. found that a combination of shockwave and
progressive foot exercises improved patients' function in
terms of daily life and sports performance. The median fol-
low-up time was 4 months, and 10 patients with tibialis po-
sterior muscle tendinopathy were included in the study. In
a case report of a 48-year-old female patient with posterior
tibialis muscle tendinopathy, Samardzic et al. concluded that
a properly selected rehabilitation program was effective. The
patient underwent an eccentric program of strengthening
exercises such as lowering the heel on the edge of the step,
rolling a towel with the foot in the midline, stepping forward
and down on the step, and eccentric strengthening with an
elastic band. A study by Ztobinski et al. on the effect of Ki-
nesiology Taping on pain, anthropometric, static and dyna-
mic parameters of the foot in patients with posterior tibialis
muscle enthesopathy showed that Kinesiology Taping can be
a simple, modern way to support treatment. It seems to have
an effect on changing the alignment of the foot and the way
the foot is loaded during walking and standing. The authors
point out that to evaluate the effectiveness of this method,
studies on a larger group and long-term follow-up would be
necessary [9]. Tahmasbi et al. investigated whether Kinesio-
logy Taping the tibialis posterior or fibularis longus muscles
has an immediate effect on improving foot alignment, dyna-
mic balance and biomechanical parameters in young women
with flexible flat feet. They showed that Kinesiology Taping
both muscles can improve foot alignment. TP (tibialis poste-
rior) Kinesiology Taping can increase MaxTFSP (maximum
total force of the stance phase) during running and change
some timing parameters during walking and running [10].
A study by Milani et al. showed that physiotherapy and or-
thoses are still the mainstay of non-surgical treatment. Ho-
wever, new methods such as platelet-rich plasma and shock
wave therapy have shown promise for a wide variety of ten-
don pathologies [11]. Gomez-Jurado et al. performed a lite-
rature review on orthotic treatment of grade I and II
posterior tibial tendon dysfunction. From the study, it can be
concluded that orthotic treatment can be effective in redu-
cing pain occurring in the early stages of the dysfunction.
Foot orthoses combined with exercise programs seemed to
improve the effect of orthotic treatment. And foot orthoses
with personalized internal support for the longitudinal arch
of the foot were more effective in reducing pain than flat or-
thotics or standard treatment [12]. A study by Chicoine et
al. found that personalized orthoses are more suitable than

doi.org/10.56984/82G143590
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prefabricated FOs (foot orthoses) for reducing pathological
biomechanical outcomes in people with PTTD. Medial
wedges can enhance the biomechanical effects in persona-
lized FO orthoses. However, it must be taken into account
that potentially beneficial as well as detrimental biomecha-
nical effects on the knee joint are observed during FO tre-
atment [13]. A study by Yuki Saito et al. on the effects of
orthotics in obese people on the arch of the foot showed
positive effects aimed at absorbing energy and increasing
foot stability. Orthotics serve to slow down time-depen-
dent kinetic changes; however, in obese individuals, these
may be limited by the number of steps [14]. Koltak et
al. compared the effects of low-level laser therapy (LLLT)
and orthotics on pain, function and muscle strength in pa-
tients with stage two tibialis posterior tendon dysfunction.
They showed that both therapies were effective in impro-
ving function and reducing foot pain in patients with stage
two PTTD. At the end of the follow-up, which lasted 9
months, it was noted that orthotics were more effective,
but neither method had a clinically significant effect on
muscle strength [15]. In a meta-analysis, Leonoor NT Oer-
lemans et al. showed that due to the heterogeneity of study
designs, it is not possible to conclude that foot orthoses are
useful for the treatment of flexible flat feet in children and
adults. However, after analyzing the data, it can be dedu-
ced that orthoses are useful in reducing pain in adults [16].
Minettchen Herchenrdder et al. performed a literature re-
view to synthesize the evidence on foot orthoses in adults
with flat feet. They concluded that evidence on the effect
of orthoses on flat feet in adults is lacking. The review il-
lustrates the importance of conducting randomized, con-
trolled trials and comprehensively developing guidelines
for prescribing FOs. They note that the widespread pre-
scription of foot orthoses is surprising given the weak evi-
dence [17]. Ross et al. in a systematic review on exercise
for posterior tibial tendon dysfunction showed that there is
a lack of high-quality studies on conservative treatment of
PTTD [18]. In a meta-analysis by Hoang et al. on the ef-
fects of orthoses and exercise on pain and subsidence of
the scaphoid bone in adults with flat feet, they showed that
exercise as well as orthoses can reduce pain but do not
correct foot alignment. Exercise alone or combined with
foot orthoses had a better effect on flat feet in adults than
wearing only foot orthoses [19]. In a study by Namsawang
et al. on the effect of short foot exercise (SFE) with neuro-
muscular electrical stimulation (NMES) on the alignment
of the calcaneus in flexible flatfoot, they showed that SFE
with NMES was more effective than SFE alone in incre-
asing the activity of the AbdH muscle. According to Na-
msawang et al, SFE should be recommended by
a physiotherapist or healthcare team to prevent or correct
abnormalities in people with flexible flatfoot [20].

Surgical treatment is usually reserved for difficult cases or
cases associated with inflammatory arthropathies, as these
require more radical management. Surgery is performed en-
doscopically using the minimally invasive tendon synvecto-
my technique, although the traditional method with a wound
of about 5 cm along the course of the tendon is still used [8].
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Conclusions

Contemporary research indicates that conservative treatment
methods appear to be effective in treating posterior tibialis
muscle insufficiency. Although opinions on the effectiveness
of orthoses and exercises are divided, most recognize that
orthoses and exercises improve function in patients with
PTTD.
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