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Abstract 

 

“Case Study of Physiotherapy Treatment of a Patient with Pain in the Medial Part of the 

Left Calf” 

 

The following Bachelor thesis took place at the outpatient rehabilitation 

department of the Central Military Hospital, in Prague, for a period of two weeks. 

The aim of this work is, firstly, to present a theoretical overview about the area of 

the body subject to the patient’s complain, exploring the leg and the triceps surae from an 

anatomical and kinesiological perspective. Then the muscular pathological finding that is 

the most probable cause of the patient’s pain is investigated. 

  The second part of the thesis concerns the practical work performed in hospital 

and wants to show if and how the initial physical condition displayed by the patient can 

change through the application of appropriate physiotherapeutic procedures, which are 

based on the results of examinations and on the investigation of the possible causes of the 

triceps surae pain.  

The 30-year old patient showed pain to the touch in a restricted area of the medial 

aspect of the left triceps surae that was also tense and swollen. It corresponded to the 

location of a myofascial trigger point in the gastrocnemius. Not only the left 

gastrocnemius was problematic but many other muscles of the lower extremities and the 

trunk showed hypertonicity, shortness and myofascial trigger points. Moreover, some 

joint blockages and postural imbalances were present.  

All the used methods for the treatment were non-invasive, focusing mostly on soft 

tissue and post-isometric relaxation techniques - to release hypertonic muscles, fascias 

and myofascial trigger points - and stretching exercises - to reduce muscle shortening. 

Some of these exercises were inspired by yoga positions. Also mobilisation techniques 

were performed, to release the blocked joints and increase their range of movement.  

 After five therapeutic sessions, the most evident finding was a decrease in tension 

of all the patient’s hypertonic muscles, including the left gastrocnemius. 

In conclusion, the therapeutic procedures applied were effective in improving the 

patient’s initial situation. 
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Abstrakt 

 

“Kazuistika fyzioterapeutické péče o pacienta s bolestí v mediální části levého lýtka” 

 

Tato bakalářská práce je založena na dvoutýdenní rehabilitaci ambulantní 

pacientky v Ústřední vojenské nemocnici v Praze. 

První část se zaměřuje na teoretický přehled postižené oblasti pacientčina těla, 

přibližuje dolní končetinu a triceps surae z anatomického a kineziologického hlediska, a 

poté svalový patologický nález, který je nejpravděpodobnější příčinou pacientčiny 

bolesti. 

  Druhá část práce čerpá z praktických poznatků z nemocnice a ukazuje, zda a jak 

se může měnit počáteční fyzický stav pacientky po vhodném fyzioterapeutickém postupu 

léčby, založeném na výsledcích vyšetření a hledání možných příčin bolesti tricepsu surae. 

Palpace m. triceps surae ve střední části byla pro třicetiletou pacientku bolestivá. 

Sval byl hypertonický a oteklý, což odpovídalo umístění myofasciálního spoušťového 

bodu v gastrocnemiu. Problematický byl nejen levý gastrocnemius, i mnoho dalších svalů 

dolních končetin a trupu vykazovalo hypertonicitu, svalové zkrácení a myofasciální 

spoušťové body. Dále bylo znatelné i zablokování kloubů a posturální nerovnováha. 

Všechny použité metody léčby byly neinvazivní a zaměřovaly se převážně na 

techniky měkkých tkání a postizometrickou relaxaci, sloužící k uvolnění hypertonických 

svalů, fascií a spoušťových bodů, a protahovací cvičení na zkrácené svaly. Některá z 

protahovacích cvičení byla inspirována jógou. Byly provedeny také techniky mobilizace 

k uvolnění zablokovaných kloubů a zvýšení rozsahu pohybu v kloubech. 

Po pěti terapeutických sezeních bylo evidentní snížení napětí hypertonických 

svalů pacientky, včetně levého gastrocnemia. 

Závěrem lze konstatovat, že použité terapeutické postupy byly účinné a stav 

pacientky se tak zlepšil. 

 

Klíčová slova: triceps surae, gastrocnemius, spoušťový bod, hypertonický sval, otok, 

bolest.  
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1. INTRODUCTION  

 

The triceps surae is the main and most powerful plantar flexor of the ankle joint 

and one of the most powerful muscles of the body.  

It consists of two muscles: one is the gastrocnemius, that is a two-joint muscle 

extending from the femur till the calcaneus. It is more powerful than soleus and located 

more superficially. The second one is the soleus, that is a one-joint muscle going from 

the tibia and fibula to the calcaneus. It is located in the calf under the gastrocnemius. 

The main objective of the following case study thesis is to analyze the 

improvements in the patient’s health conditions after that the suitable physiotherapeutic 

treatments were applied. However, because the patient was diagnosed with a generic pain 

in the left triceps surae, also another objective becomes essential: further investigating 

the diagnosis, discovering if the affected muscle could be the gastrocnemius or the soleus 

and trying to understand which could be the cause of such pain.  

The pathological symptoms were localized in an area of the middle part of the 

medial left calf at the border between gastrocnemius and soleus, but from the performed 

examinations it seemed clear that the problematic point was in the gastrocnemius, at the 

border with soleus and near the gastrocnemius aponeurosis.  

Among the possible causes of the pathological findings taken into consideration, 

the most probable and the main one seemed to be the presence of a latent myofascial 

trigger point (MTrP) passing to an active state under the muscle overload occurring when 

practicing some kinds of sports. 

 The useful treatments for MTrPs are manual, dealing with soft tissue techniques, 

PIR and stretching, and also other physiotherapeutic procedures like electrotherapy, 

ultrasound and infrared laser.  

 The MTrP of the left gastrocnemius could be seen in the context of other 

pathological findings that may have contributed to the onset of the problem in the 

gastrocnemius or that may have exacerbated the situation and that, for this reason, were 

treated as well. 

The clinical work placement for this case study took place at the Central Military 

Hospital of Prague in the course of two weeks, from 14th to 25th January 2019. 
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2. GENERAL PART 

 

The physical problem taken into consideration is localized in the medial aspect of 

the middle left calf and concerns the soft tissues of that area. A deep understanding of the 

different muscles, fascia and tendons that are present in the leg is therefore necessary.  

The problem in the calf is arising only when the patient performs particular types 

of movements, connected with running, bouncing and jumping: thus the exploration of 

the kinesiology of the leg during static posture and in particular the behavior of the ankle 

and knee joints when gait is performed is fundamental. 

Considering that a MTrP in the medial head of the left gastrocnemius is thought 

to be the most probable and direct cause of the swelling and pain in the area, the 

investigation of the MTrPs from any possible perspective is equally important. Finally, 

the MTrPs are observed from a more general point of view among the musculoskeletal 

disorders of a single individual, in a sequence of relations, causes and consequences that 

are described through the so called chain reactions. 

 

2.1 Anatomy of the distal lower extremity 

 

The distal lower extremity is formed by four of the six major areas in which the 

lower limb is classified:  

- Knee region (patello-femoral and tibio-femoral joints) 

- Leg region (tibia and fibula) 

- Ankle region (talocrural joint) 

- Foot region (tarsus, metatarsus and phalanges) (23) 

 

2.1.1 Bones and joints  

 

The skeletal structure of the leg is represented by two long bones, tibia and fibula.  

Tibia is the bigger of the two and has a weight bearing function. Its proximal end is 

characterized by two condyles, medial and lateral. The distal end is smaller and shows an 

inferiorly directed projection from the medial side called medial malleolus. The fibula is 

located laterally to the tibia; it consists of a head and a distal end which shows a 

prominence called lateral malleolus. 
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In the foot, the tarsus is formed by the talus, the calcaneus (below the talus), the 

navicular bone (on the medial side of the foot and distally to the talus), the three cuneiform 

bones (distally to the navicular bone) and the cuboid bone (distally to calcaneus and 

laterally to the navicular and cuneiform bones).  

The metatarsus consists of five long bones (metatarsal bones 1st to 5th) which 

connect the tarsus to the phalanges. The phalanges are 14 in total: from the 2nd to the 5th 

toe, for each toe we distinguish a proximal, a medial and a distal phalanx, while the big 

toe is formed only by a proximal and a distal phalanx. (23) 

 The foot shows three arches, which are fundamental for the posture and the gait: 

- the transversal arch, extending from the head of the 1st to the head of the 5th metatarsal 

bones. It’s the shortest and the lowest of the three 

- the medial longitudinal arch, going from the calcaneus to the head of the 1st 

metatarsal bone. It’s the longest and highest and also the most important during static 

support of the body and during movements 

- the lateral longitudinal arch, going from the calcaneus till the head of the 5th 

metatarsal bone  (13) 

The joints linked to the tibia are:  

- tibio-femoral (connecting tibia to femur) 

- tibio-fibular, superior and inferior (connecting tibia to fibula) 

- talocrural or tibiotalar (connecting tibia to talus), which represents the ankle joint 

The most important joints of the tarsal part of the foot are:  

- talocalcanean or subtalar joint (connecting talus to calcaneus) (23) 

- midtarsal, transverse tarsal or Chopart joint. More precisely, it consists of two 

different joints, the talonavicular (medially, connecting the talus to the navicular 

bone) and the calcaneocuboid (laterally, connecting the calcaneus to the cuboid bone) 

(14) 

- tarsometatarsal or Lisfranc joint. It connects the distal part of tarsus (cuneiforms and 

cuboid bone) to the metatarsal bones 

Other joints of the foot are: 

- metatarsophalangeal joints, from 1st to 5th (MTP I-V), connecting the metatarsal 

bones to the correspective proximal phalanx, from 1st to 5th  

- proximal interphalangeal joints, from 1st to 5th (IP I I-V), connecting the proximal to 

the middle (or distal, in case of the big toe) phalanx of each toe 
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- distal interphalangeal joints, from 2nd to 5th (IP II II-V), connecting the middle to the 

distal phalanx of each toe (23) 

   

2.1.2 Fascias and septa 

 

The major one is the deep fascia of the leg or crural fascia, that is continuous with 

the distal part of the fascia lata of the thigh, called iliotibial tract and attaching to the 

lateral condyle of the tibia. The crural fascia is attached to the anterior and medial borders 

of the tibia. It is thick in the proximal part of the anterior aspect of the leg, while it 

becomes thin in the distal part of the leg and then thickens where it forms the extensor 

retinacula of the distal leg and proximal foot.  

The deep fascia gives rise, in the internal part of the leg, to the interosseous 

membrane, that extends between tibia and fibula, and to the anterior and posterior 

intermuscular septa, which goes from the deep surface of the crural fascia to the margins 

of the fibula. The interosseous membrane and the intermuscular septa divide the leg into 

three compartments: anterior (dorsiflexor), lateral (fibular) and posterior (plantarflexor). 

The transverse intermuscular septum, that extends from the deep surface of the crural 

fascia to the posterior intermuscular septum, divides the plantarflexor muscles in the 

posterior compartment into superficial and deep parts (Figure 1). 

 

 

 Figure 1 - Inferior view of transverse section of leg (23) 
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The extensor retinacula are thick bands of connective tissue of the crural fascia 

that bind the tendons of the anterior compartment muscles, preventing them from 

bowstringing anteriorly during dorsiflexion of the ankle joint. The superior extensor 

retinaculum passes from the tibia to the fibula, proximal to the malleoli. The inferior one 

is a Y-shaped band which attaches laterally to the anterosuperior surface of the calcaneus 

and medially to the medial malleolus and medial cuneiform; it forms a loop around the 

tendons of the fibularis tertius and extensor digitorum longus muscles. (23) 

 

2.1.3 Muscles, tendons and innervation 

 

The muscles of the leg can be distinguished according to the four compartments 

formed by the interosseous membrane and the two septa.  

The anterior compartment consists of the extensors of the ankle and toes: 

- tibialis anterior (also inverts the foot) 

- extensor hallucis longus 

- extensor digitorum longus 

- fibularis tertius (also everts the foot) 

The lateral compartment has the plantarflexors and evertors of the foot: 

- fibularis longus 

- fibularis brevis 

The deep posterior compartment consists of the flexors of the ankle and toes and 

one weak knee flexor and rotator of femur on tibia: 

- tibialis posterior 

- flexor hallucis longus 

- flexor digitorum longus 

- popliteus  

The superficial posterior compartment (Table 1) is formed by the plantarflexors 

of the ankle:  
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Muscle Origin Insertion Innervation Function 

Gastrocnemius Lateral head: lateral 

condyle of femur 

Medial head: 

popliteal surface of 

femur, superior to 

medial condyle 

Posterior 

surface of 

calcaneus 

via 

calcaneal 

tendon 

Tibial nerve 

(S1, S2) 

Plantarflexes 

ankle when 

knee is 

extended; 

raises heel 

during 

walking; 

flexes knee 

joint 

Soleus Posterior aspect of 

head of fibula, 

superior quarter of 

posterior surface of 

fibula, soleal line, 

medial border of 

tibia 

Plantarflexes 

ankle, 

stabilizes leg 

on foot 

Plantaris Lateral 

supracondylar line 

of femur and 

oblique popliteal 

ligament 

Weakly assists 

gastrocnemius 

in 

plantarflexing 

ankle; function 

is probably 

mainly 

proprioceptive 

Table 1 - Superficial posterior compartment muscles 

 

 

The gastrocnemius and soleus (Figure 2) can be considered as an only muscle 

group, forming the three-headed triceps surae. The three muscle bellies terminate in a 

complex aponeurosis which gives rise to a common tendon, the Achilles tendon. (23) 
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Figure 2 - Gastrocnemius and soleus, posterior view of the right leg (24) 

 

 

2.2 Kinesiology of the leg and foot  

 

2.2.1 Power and working modality of the triceps surae 

 

The triceps surae is the main and most powerful ankle plantarflexor, generating 

around 93% of the muscle force, and it’s even one of the most powerful muscles of the 

body after the gluteus maximus and the quadriceps femoris. (23) 

Gastrocnemius, however, is more powerful than soleus. In fact the power of a 

muscle is proportional to its cross-sectional area and its length of contraction, so the 

power generated by gastrocnemius, with cross-sectional area 23 cm2 and contraction 

length 39 mm, is bigger than the one from soleus, with cross-sectional area 20 cm2 and 

contraction length 44 mm. The rest of the power is produced by the other flexors of the 
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ankle, called accessory extensors (peroneus longus, peroneus brevis, tibialis posterior, 

flexor digitorum longus, flexor hallucis longus), with the peroneal muscles representing 

one half of the total power of the accessory extensors and the power of the peroneus 

longus being double compared to the one of peroneus brevis. (13) 

Due to the fact that gastrocnemius, differently from soleus, is a two-joint muscle, 

its efficiency depends closely on the degree of flexion of the knee: when the knee is 

extended, the muscle is passively stretched and can work fully, allowing also some of the 

power of the quadriceps to be transferred to the ankle. When the knee is flexed, instead, 

the muscle is slackened and loses all its efficiency. In this last case only the soleus is 

active. Therefore, any movement leading to simultaneous extension of ankle and knee, 

such as walking, running (Figure 3), jumping and climbing, promotes the action of the 

gastrocnemius. (13) 

 

  

Figure 3 - Gastrocnemius during running (13) 

 

The force of the Achilles tendon is applied to the posterior surface of the calcaneus 

(Figure 4) and it’s always at a high level independently on the degree of flexion or 

extension of the ankle. This depends on the fact that the insertion of the tendon on the 

posterior surface of the calcaneus is separated from the upper part by a bursa and the 

muscular pull is applied not at the point of insertion but at the point of contact of the 

tendon with the posterior surface of the bone. When the ankle is dorsiflexed, the point of 

contact of the tendon with the calcaneus (A) lies relatively up on the calcaneal surface, 

while when the ankle is plantarflexed the point of contact (A’) is down compared to before 

(Figure 5). Due to this mechanism, the lever arm A’O remains always horizontal, forming 
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a constant angle with the line of the tendon. So the effective component (t1) of the force 

of Achilles tendon (AT) is always greater than the centripetal vector t2. (13) 

 

  

Figure 4 - Force of Achilles           Figure 5 - Mode of insertion of  

                 tendon on calcaneus (13)               Achilles tendon (13) 

 

2.2.2 The triceps surae in the gait and running context 

 

The gait is divided into a stance and a swing phase. The first one is carried out for 

all the time that the foot is in contact with the ground and covers over 60% of the gait 

cycle. (4) Five periods can be identified during this phase and, according to the 

terminology used by Vaughan, they are: 

 heel strike, when the heel comes into contact with the floor 

 foot flat, when the plantar surface of the foot touches the ground 

 midstance, when the body’s centre of gravity is above the weight bearing foot 

 heel-off, when the heel loses contact with the ground  

 toe-off, when the foot leaves the ground  (15, 34) 

The second one is shown when the foot rises from the ground and swings in the air, 

in preparation for the next foot strike, and occupies the remaining 40% of the gait cycle. 

(4) The periods that characterize it are three. According to the terminology used by Perry, 

they are: 

 initial swing, when the leg and foot move forward to reach the midswing point 

 midswing, when the foot passes beneath the body, coincidental with the midstance 

for the other foot 
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 terminal swing, when the leg and foot move forward compared to the contralateral 

limb, in preparation for the next heel strike (15) 

 

During walking, there are two periods of double limb support: the initial one takes 

place during heel strike and foot flat of one leg and during heel-off and toe-off of the 

contralateral leg. The terminal one is shown during heel-off and toe-off of one leg and 

during heel strike and foot flat of the opposite leg.  

During running, instead, the periods of double leg stance disappear and there is only 

single leg stance with periods of float where neither leg contacts the ground. (4) 

In the heel strike phase, the muscles of the anterior compartment of the leg, the 

strongest of which is tibialis anterior, pass from the concentric contraction that 

characterizes all the swing phase (initial swing, midswing and terminal swing) to an 

eccentric contraction: this prevents a foot slap during gait and the ankle plantarflexion is 

gradual. Between the heel strike and the foot flat phase, while the gastrocnemius and 

soleus are shortening, they shows very low force. (4, 26) 

In the course of the foot flat phase, the ankle dorsiflexes as the COG of the body 

moves over the foot, to reach the midstance phase. This dorsiflexion movement, in the 

foot flat and midstance phase, is controlled by the eccentric contraction of the 

plantarflexors of the ankle: at first soleus, assisted later by gastrocnemius, restrain this 

forward progression of the tibia over the talus, hence reducing dorsiflexion. The 

gastrocnemius and soleus are shortened in the moment in which the whole foot touches 

the floor, then they begins to lengthen and their force steadily increases. (4, 26, 32) 

At the same time, in the course of the heel strike and foot flat phase, the lower limb 

internally rotates. The movement of the tibiotalar joint has an effect on the subtalar joint, 

so that the internal tibial rotation results in subtalar inversion, while external tibial rotation 

results in subtalar eversion. In this period of time the foot is, therefore, pronated: this 

allows it to become flexible and to adapt to uneven ground. (4) 

During midstance, while most of the other lower limb muscles are relatively 

quiescent, the triceps surae remains active, preventing excessive dorsiflexion of the ankle 

and preparing to drive the person forward. The gastrocnemius and soleus are continuing 

the process of lengthening and force increasing already carried on throughout the whole 

foot flat phase. Moreover, in the midstance phase the tibialis posterior that is the most 

powerful invertor of the foot, is active to invert the subtalar joint. In this moment the most 
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powerful foot evertors, peroneus longus and brevis, are also active, to antagonize the 

inverting force of the tibialis posterior. (4, 26, 34) 

The theory that is most supported by researchers is that, with the subtalar joint 

inversion and the supination of the foot, the Chopart joint locks: this makes the mid-foot 

more rigid for the heel-off and toe-off phase, allowing effective transmission of the force 

from the forefoot to the ground at the toe-off phase. One explanation for this locking 

mechanism is that the axes of the talonavicular and calcaneocuboid joints lie in parallel 

in the frontal plane when the subtalar joint is everted, but when this joint is everted the 

axes diverge, increasing the rigidity of the foot (4). Some scientists, however, state that 

there is no increase in the mid-tarsal joints rigidity during the midstance phase and that 

rotational motions along all the three possible axes can be found through the whole stance 

phase, even more in the later portion than in the earlier one. (1, 25) 

During weight bearing, as the arches of the foot deform, mechanical energy is stored 

in the stretched tendons, ligaments and plantar fascia, which supports the longitudinal 

arch of the foot. Additional energy is stored in the gastrocnemius and soleus, due to their 

eccentric tension. At the same time, the muscles of the foot, particularly the tibialis 

posterior, also contribute to support the longitudinal arch. (4, 10, 13) 

In the heel-off phase, while the heel is leaving the ground the metatarsophalangeal 

joints dorsiflex in preparation for the toe-off. The stored energy in all of the elastic 

structures is released, contributing to the force of push-off and reducing the metabolic 

energy cost of walking or running. At the beginning of the heel-off phase, the 

gastrocnemius and soleus are contracting isometrically and their peak force occurs, then 

in the course of the concentric contraction the force gradually decreases, till when it 

decays to zero at the toe-off. (4, 13, 26) 

The force provided by the triceps surae is followed by a second propulsive force 

supplied by the contraction of the flexors of the toes. In this way the body weight comes 

to rest entirely on the first three toes, especially the big toe, which is the final stage of 

support, before leaving the ground (toe-off phase). (13) 

During the swing phase, in particular during midswing and terminal swing, the tibialis 

anterior, together with the other anterior compartment muscles, provides ankle 

dorsiflexion with concentric contraction, thus preventing the toes from dragging on the 

ground. (34) 
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Concerning the running context, the mechanisms described remain substantially the 

same. The main difference relates the amount of force that comes into play in the muscles 

and other structures. The force exerted on the Achilles tendon at the beginning of the heel 

rise phase exceeds 12-fold the weight of the runner: consequently, a larger output than in 

walking is required by the gastrocnemius to advance the body. In particular, if the force 

of the medial and later heads of the gastrocnemius and the soleus are tested through an 

EMG and the average percentage of maximum voluntary isometric contraction (average 

%MVC) is measured, the values are (Table 2):  

 

Muscles Walking Jogging Running 

Lateral head gastrocnemius 16.0 42.6 40.8 

Medial head gastrocnemius 30.8 58.1 63.3 

Soleus 18.4 39.6 44.8 

Table 2 - Average %MCV of the triceps surae muscles  

 

It is clear from the results that the most overloaded part of the triceps surae during the 

heel rise phase in running is the medial head of the gastrocnemius. (33) 

Also the forces involved in the heel strike phase are bigger: the triceps surae, that 

works a shock absorber, must cope with the repeated transient impact of vertical ground 

reaction force (GRF), which is a collision force equal to about 1.5 to 3-fold the body 

weight. Such repeated impacts can cause triceps surae fatigue via chronic irritation. (33) 

Another difference compared to the walking pattern is that, in running, the stance 

phase become shorter than the swing phase. (33) 

 

2.3 Myofascial trigger points 

 

2.3.1 Definition and classification 

 

A myofascial trigger point (MTrP) is a hyperirritable spot in the skeletal muscle 

that is associated with a hypersensitive palpable nodule in a taut band. (30) 

There are different types of myofascial trigger points (MTrPs). The most frequent 

distinction is between active and latent ones.  
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The active MTrP is always tender and it causes a clinical pain complaint, it means 

that the pain arises even without palpation and direct compression of the MTrP. When 

compressed, it gives rise to referred tenderness and referred pain in the reference zone; it 

produces also referred motor phenomena and often autonomic phenomena, usually in the 

pain reference zone. It also mediates a local twitch response of the muscle fibers, when 

stimulated. Moreover, it prevents full lengthening and causes weakening of the muscle.  

A latent MTrP is clinically quiescent and is painful only when palpated. It always 

has a taut band that increases the muscle tension and restricts the ROM; it may also have 

all the other clinical characteristics of an active MTrP. (30) 

Other types of MTrP are: 

 associated, when it occurs concurrently with a MTrP in another muscle. One of 

them may have induced the other, or both may stem from the same mechanical or 

neurologic origin 

 attachment, when it is located at the musculotendinous junction and/or at the 

osseous attachment of the muscle 

 central, when it’s located near the center of the muscle fibers 

 key, responsible for activating one or more satellite MTrPs 

 primary, when it’s activated directly by acute or chronic overload or repetitive 

overuse of the muscle in which the MTrP occurs and it’s not activated as a result of 

MTrP activity in another muscle 

 satellite, when it’s induced neurologically or mechanically by the activity of a key 

MTrP  (30) 

 

2.3.2 Symptomatology  

 

In case of an active MTrP, the patient feels pain even if the MTrP is not manually 

compressed: usually it’s a poorly localized aching pain in subcutaneous tissue, muscles 

and joints; rarely the sensation is a sharp, clearly localized and cutaneous-type pain. 

Besides this, also referred pain is experimented. Often sleep problems are shown due to 

the pain. Other types of sensory disturbances that can be present are numbness, 

paresthesia, dysesthesia and hypesthesia. (30) 

Besides referred tenderness and changes in the skin resistance, there are also 

disturbances of the motor functions: the muscle affected by the MTrP shows stiffness, 
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consequent reduced lengthening and restricted ROM in the joint. Moreover, increased 

responsiveness, delayed relaxation, loss of coordination, weakness and increased 

fatigability increase overload and reduce work tolerance. The area with the MTrP exhibits 

a taut band that causes a local twitch response (fasciculation) or a jump sign (whole body 

movement) in response to digital pressure (snapping palpation) or dry needling. (11, 30) 

Problems of the autonomic functions in the reference zone include, instead, 

increase in skin temperature, abnormal sweating, persistent lacrimation and excessive 

salivation. Impairments in the proprioception are also frequent, including imbalance, 

dizziness, tinnitus and distorted weight perception of lifted objects. (30) 

Patients with a latent MTrP, instead, don’t experience pain unless the tender spot 

is manually compressed or it passes to an active state. A taut band, which causes a 

restriction in the ROM, is always evident, moreover the MTrP is linked to accelerated 

muscle fatigability, increased risk of muscle cramps and altered muscular activation 

patterns. All the other symptoms characteristic of the active MTrPs can be present or not. 

(30, 36) 

Therefore the severity of symptoms caused by MTrPs ranges from the extreme 

pain caused by very active MTrPs to the painless restriction of movement and distortion 

of posture due to latent MTrPs. (30) 

 

2.3.3 Etiology and pathophysiology 

 

Both etiology and pathogenesis of the MTrPs are not still completely clear and 

remain under investigation. (5) 

With regard to the etiology, several theories have been formulated. One of them 

is that MTrPs are the result of muscle injury, overuse - including the case of athletic 

training - and spasm. Also holding improper posture chronically or having muscular 

imbalances are considered possible causes of their development. Another theory relates 

MTrPs to nerve pain from the spine, like in the case of herniated disc. Another underlying 

physical condition that may give rise to MTrPs is arthritis. There can be also a neural 

problem of impulse transmission from the nerve to the muscle. (11, 22) 

Concerning the pathogenesis, three main hypothesis exist. The first one is called 

the “energy crisis theory”: increased demand on a muscle, macrotrauma or recurrent 

microtrauma lead to increased calcium release from the sarcolemma and prolonged 
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shortening of the sarcomeres. Prolonged shortening compromises the circulation, with the 

subsequently reduced oxygen supply leaving the cells unable to produce enough ATP to 

initiate the active process of relaxation. Ischemic by-products of metabolism accumulate, 

being in part responsible for some of the pain produced, by sensitization and direct 

stimulation of sensory nerves. (11) 

The second one is the motor end-plate hypothesis. It is based on an abnormal 

depolarization of the postjunctional membrane that could continue indefinitely based on 

continuing excessive ACh release from a dysfunctional motor nerve terminal. In this way, 

maximum contracture of the muscle fibers in the vicinity of the motor endplate could 

persist indefinitely. Action potentials are propagated only a small distance along the 

muscle cell membrane, but it may be enough to cause activation of a few contractile 

elements and be responsible for some degree of muscle shortening. (11, 30) 

The third model considers a radiculopathy - neural injury or compression and 

partial denervation - as primary stimulus and MTrPs as a secondary phenomenon. This 

neuropathy causes distal muscle spasm and a process of muscle shortening. (11) 

The first two hypothesis are often combined together forming one only theory, the 

“integrated TrPs hypothesis”. (30) 

 

2.3.4 Causes of activation of a latent MTrP  

 

There are some factors that induce a MTrP to pass from a state of latency to a state 

of activity. This activation is usually associated with a mechanical abuse of the muscle in 

the form of muscle overload, which may be acute, sustained or repetitive.  

Also leaving the muscle in shortened position can activate a MTrP and this process 

is greatly aggravated if the muscle is contracted while in the shortened position.  

Other causes are a direct impact trauma of the muscle or a radiculopathy: mostly 

in paravertebral muscles, neuropathic electromyographic changes due to a nerve 

compression are associated with an increase in the number of active MTrPs. 

Moreover, MTrPs can be activated indirectly by other existing MTrPs, visceral 

disease, arthritic joints, joint dysfunctions, and by emotional distress. 

With adequate rest, and in the absence of perpetuating factors, an active MTrP 

may revert spontaneously to a latent state. Pain symptoms disappear, but occasional 
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reactivation of the MTrP by exceeding that muscle's stress tolerance can occur, sometimes 

being a history of recurrent episodes of the same pain over a period of years. (30) 

 

2.3.5 Location of gastrocnemius MTrPs 

 

There are some areas of the gastrocnemius which have a higher tendency to be 

affected by MTrPs than the rest of the muscle (Figure 6). (31) 

The most common (TrP1) occurs in the proximal part of the medial head, distal to 

the knee and close to the medial border. From this point, the referred pain zone extends 

proximally, to the back of the knee and the lower posterior thigh, and distally, to the 

posteromedial aspect of the leg till the ankle, besides the instep of the foot.   

The second most common location for a MTrP (TrP2) is in the lateral head of 

gastrocnemius, near the lateral border of the belly of the muscle and slightly more distal 

compared to TrP1. The other two frequent MTrPs areas (TrP3) and (TrP4) are located in 

the knee segment, distally to TrP1 and TrP2, where the medial and lateral heads of the 

gastrocnemius attach respectively to the medial and lateral femoral condyles.  

Excluding TrP1, the other three TrPs refer pain mostly locally, around and near 

the TrP. TrP3 and TrP4 produce pain primarily in the popliteal fossa. 

Even in case TrP3 and TrP4 are absent, these areas can be stiff when 

musculotendinous tension produced by taut bands accompanying TrP1 or TrP2 is present. 

Rarely all four gastrocnemius MTrPs occur together. (31) 

 

 

Figure 6 - Trigger points in gastrocnemius and referred pain (31) 
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The patient at the center of this case study, however, didn’t show the TrP of the 

gastrocnemius in one of these typical areas but it was located in the middle part of the 

medial aspect of the medial head of the muscle.  

 

2.3.6 Prevalence of MTrPs in the human body 

 

MTrPs are very common, because in the human body there are more than 200 

paired skeletal muscles, for a total of more than 400 muscles, and anyone of them can 

develop MTrPs.  

The latent form of MTrPs is far more common than the active one (30), both in 

sedentary and athletic subjects, but with a highest prevalence in these last ones. (9) 

 The upper trapezius and the gastrocnemius muscles are considered the most prone 

to develop MTrPs (12). Other muscles that are commonly involved are the postural 

muscles of the neck, the scalene, sternocleidomastoid, levator scapulae, the muscles of 

shoulder and pelvic girdle, quadratus lumborum and the masticatory muscles. (30) 

Because sports practice is associated with a higher prevalence of latent MTrPs in 

lower limb muscles, athletic people show a higher number of latent MTrPs in the 

gastrocnemius, peroneus longus, tibialis anterior and vastus medialis compared to 

sedentary people. (9) 

Concerning gastrocnemius, it exhibits the highest prevalence of latent MTrPs of 

lower extremities in healthy subjects (36) and, according to a study, the site of the 

gastrocnemius that shows the higher tendency to develop latent MTrPs is the medial head 

of the left gastrocnemius. (6)  

With regard to the lower extremities in general, there is no relationship between 

latent MTrPs prevalence and leg dominance. (8) Considering the gender, women show 

more latent MTrPs than men in the gastrocnemius on both sides, while their prevalence 

in the upper trapezius is the same in both genders. (6, 8) 

 

2.3.7 Diagnosis of MTrPs 

 

The clinical examination for MTrPs uses palpation of the muscle and relies on 

finding a local tender spot within a taut muscle band and a local twitch response produced 

by snapping palpation or needle insertion (11, 22). In the snapping palpation, the fingers 
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are placed over the MTrP and then quickly snapped back over the muscle at right angles 

to the direction of the muscle fibers. (11) 

However, this is not a so reliable method. The reliability of the examination of 

every characteristic linked to MTrPs - taut bands, muscle twitch, local tenderness, 

referred pain, identification of the presence of the MTrPs themselves - is problematic. In 

fact, issues like the patient positioning, the palpation technique and the amount of force 

applied significantly influence the results. The reliability increases to some extent if the 

examiner undertook extensive training for this type of examination. (11, 19, 16)  

On the other hand, no laboratory test or imaging technique has been properly 

established as diagnostic tool for MTrPs. However, three diagnostic procedures can help 

recognize the presence of a MTrP (30):  
 

1. electromyography, both intramuscular - in which the muscle electric signals are 

recorded by invasive electrodes, consisting of needles - and surface - in which the 

electric signals from the muscles are recorded by non-invasive electrodes (2, 30) 
 

2. ultrasound imaging, used in the form of conventional grey-scale imaging, Doppler 

imaging or elastographic ultrasound imaging (16). Often it permits to distinguish 

the fusiform or elliptical shape of MTrPs, but sometimes it’s not so easy to 

visualize them if the focal muscular contraction has not resulted in tissue damage 

or if the MTrP is located in deep structures. In case of doubt, it can be useful, at 

the same time, to perform the snapping palpation or to insert a needle into the 

MTrP, to elicit the twitch response (21, 30) 
 

3. thermography, through the use of infrared radiation (electronic thermography) or 

films of liquid crystal. Differently from the infrared radiation, that provides 

accurate results, the reliability of the films of liquid crystal is limited, so that a 

correct interpretation of the findings is more difficult. With this procedure the 

presence of a MTrP appears as a higher temperature area on the skin surrounded 

by a cooler area. But finding a hot spot is not sufficient to identify a MTrP, 

because a similar temperature change could be also derive from a radiculopathy, 

an articular dysfunction, an enthesopathy or a local subcutaneous inflammation. 

(3, 30) 
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2.3.8 Treatments for gastrocnemius MTrPs 

 

There is a variety of treatments for gastrocnemius MTrPs and all of them have the 

goal of relieving muscle tension and pain (22):  
 

1. stretching the muscle: the patient lies prone with the feet extending off the end of 

the examining table and straight knees. The physiotherapist applies firm pressure 

to the distal part of the sole of the foot to dorsiflex the foot at the ankle joint (31) 
 

2. post-isometric relaxation (PIR) technique combined with respiration. The muscle 

is passively lengthened till the point of reaching the barrier, then the muscle is 

isometrically contracted against resistance for 5 to 10 sec. while the patient 

breaths in deeply. After that, the patient relaxes the muscle for 10 to 20 sec. while, 

at the same time, breaths out deeply and slowly, to increase the relaxation effect 

through expiration. The muscle is lengthening, thus allowing to reach a new end 

position that becomes the starting position of the next repetition of the procedure. 

The repetitions have to be 3 to 5. When the technique is used as a self-treatment, 

the contraction and relaxation phases should each last for 20 sec. (17) 
 

3. reciprocal inhibition (RI) principle that can be applied in two ways. In the first 

one, the patient performs a movement in the direction into which the relaxation of 

the muscle is intended (ankle dorsiflexion) applying maximal force. In the second 

one, the patient performs the movement using only a minimum of force against 

rhythmic repetitive resistance from the physiotherapist. It is preferable to use the 

second method (17) 
 

4. ischemic compression on the MTrP, which lengthens sarcomeres and reduces 

muscle tension (5). It consists of the application of sustained digital pressure to a 

MTrP for a period of about 20 seconds to a minute. Pressure is gradually increased 

as the sensitivity of the MTrP and the tension in its taut band decreases. Pressure 

is released when the MTrP tension has decreased or when the MTrP is no longer 

tender to pressure. This technique has to be followed by stretching of the muscle 

(31) 
 

5. myofascial release, using principles from soft tissue techniques and tools like a 

soft ball or a foam roll. In case of use of the foam roll, there is some evidence that 
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a static application can be more effective than a dynamic one in releasing latent 

TrPs (31, 36) 
 

6. deep-stroking massage, performed by lubricating the skin and/or the 

physiotherapist’s hands and applying firm pressure progressively along the length 

of the taut band, through the region of the MTrP. After this, stretching of the 

muscle has to be applied 
 

7. distraction of the joints crossed by the muscle while it is being stretched can 

facilitate the release of tension due to MTrPs 
 

8. electrotherapy through TENS current 
 

9. ultrasound, even if it’s more used for deeply placed muscles that are not accessible 

to manual therapy 
 

10. infrared laser 
 

11. acupuncture 
 

12. dry needling, that involves placing a small needle into the MTrP multiple times in 

order to cause the twitch response (31) 
 

13. kinesiotape application, positioned above the MTrP. It may prevent an increase in 

sensitivity immediately after the application, decreasing the pressure pain 

threshold, and prevent further sensitization up to 24 h later (12) 
 

14. injection of medication, such as a local anesthetic (lidocaine, procaine) or a steroid 

or botulinum toxin. (22, 31)  

For injection in the medial head of gastrocnemius, the patient lies on the same side 

as the leg to be injected, while for injection in the lateral head the patient lies on 

the side opposite to the leg to be injected. After cleansing of the skin, the TrP to 

be treated is fixed between the fingers by pincer grip or flat palpation (31) 

 

The technique of percussion and stretch is contraindicated for the posterior - 

besides the anterior - muscle compartment of the leg, because of the eventual presence 

of a compartment syndrome and bleeding in the area. This procedure consists in the 

muscle stretching to the point of onset of passive resistance. Then the physiotherapist 

uses a hard reflex hammer to hit the TrP at precisely the same place about 10 times. 
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This should be done at a slow rate of no more than one impact per second but, at least, 

one impact every 5 seconds; the slower rates are likely to be more effective. (31) 

 

2.4 MTrPs from the perspective of the chain reactions 

 

When facing a musculoskeletal problem, it’s always necessary to consider the 

situation not only locally, in that precise site, but from a global point of view, beyond the 

site of pain. In fact, because the different bodily segments are correlated and cross the 

body in the form of chains, a pathological change occurring in one of them can have an 

influence on other areas of the body, even far from the site of origin. On the contrary, it 

can also happen that this pathological modification is only the consequence of primary 

changes occurring in other parts of the body.   

The systems for chain reaction that have been identified are three. The first one 

consists in the articular chains, which result from the biomechanical interactions of 

different joints throughout a movement pattern. More specifically, the postural chains 

describe how, in a static posture, the position of a skeletal structure influences adjacent 

skeletal structures, or how the skeletal structures position affects the postural muscles that 

are attached to them. The kinetic chains, instead, focus on the movement of the joints and 

the relation between skeletal structures in a dynamic situation. 

The second type of chains is muscular. These chains are groups of muscles that 

work together or influence each other through movement patterns. The three subtypes of 

muscular chains are synergists, muscle slings - or muscle loops - and myofascial chains.  

The synergistic chain includes one synergistic muscle or more synergists that 

work with one or more muscles (agonist/agonists) to produce movement or stabilization 

around a joint. This chain works locally, for an isolated joint motion. Muscles that work 

in synergy with the gastrocnemius are soleus, plantaris, tibialis posterior, peroneus longus 

and brevis, flexor hallucis longus and flexor digitorum longus.  

Muscle slings, instead, are chains of muscles that are linked together, often in 

loops, and work globally, providing movement and stabilization across multiple joints, 

also in contralateral movements such as locomotion. The slings transfer forces through 

the trunk, particularly from the lower body to the upper body, and in the sling a muscle 

insertion is connected to the next muscle’s origin via a common keystone structure, which 

stabilizes the entire chain of muscles. So the slings connect to each other, giving rise to 
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long chains. The sling that includes gastrocnemius is formed by quadriceps and plantar 

flexors, with the tibia being the keystone.  

The slings of both upper and lower extremities can be classified as extensor and 

flexor slings. Concerning the lower limbs, the gastrocnemius is part of the extensor sling 

as responsible of the ankle plantar flexion. The other two muscles taking part in this sling 

are: the gluteus maximus, responsible for hip extension, and the rectus femoris, 

performing knee extension. The extensor sling is active during the stance phase of the 

gait, propelling the lower extremity forward. 

These muscle slings connect in a chain to the trunk muscle slings, necessary for 

facilitating reciprocal gait patterns between the upper and lower extremity. The trunk 

slings are three: the anterior (biceps, pectoralis major, internal oblique, contralateral hip 

abductors and sartorius), the spiral (rhomboids, serratus anterior, external oblique, 

contralateral internal oblique and contralateral hip adductors) and the posterior 

(hamstrings, gluteus maximus, thoracolumbar fascia, contralateral latissimus dorsi and 

triceps brachii). The posterior one, which provides extension during the reciprocal gait, 

for its function is more directly connected to the extensor sling of the lower extremities 

in which gastrocnemius is included. 

The myofascial chains, instead, involve the presence of fascia as a vital connection 

to multiple muscles acting together for movement. 

The third type of chains are the neurological ones, which are seen in the protective 

reflexive movements, the sensorimotor system and the neurodevelopmental movement 

patterns.  

The sensorimotor chains depend on proprioception and the good coordination 

between afferent sensory nerve impulses, efferent motor nerve impulses and muscular 

contraction as a response. The chains activated in the neurodevelopmental locomotor 

patterns, instead, are forming the tonic and phasic muscular systems. In each of the two 

systems there are different chains, each one made up of a series of synergistic movements. 

The integration between tonic and phasic systems between the upper and lower body is 

responsible for reciprocal locomotion. Therefore, the imbalance in one system can lead 

to postural compensation and adaptive changes in the opposing system, leading to muscle 

imbalance. Moreover, the tonic muscles are prone to tightness, while phasic muscles are 

prone to weakness: the triceps surae has a postural and not phasic function, so it has a 

tendency to tightness. (28) 
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As consequence of the existence of these chains reaction, a problem affecting one 

of the three systems for chain reactions (articular, muscular, neurological) not only can 

have secondary effects within the same chain but it can also have an influence on the 

other two systems, because they are interconnected and don’t function independently. 

Focusing the attention on MTrPs, they can refer inhibition or excitation to functionally 

related muscles, especially if the target muscles also have MTrPs. (28, 30) 
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3. CASE STUDY 

 

3.1 Methodology 

 

The clinical work placement for the case study took place in the rehabilitation 

outpatient department of the Central Military Hospital, under the supervision of Mgr. 

Romana Kozderková. It was performed in a period of two weeks, from 14th to 25th 

January, and the patient’s therapeutic sessions were 5 in total: in fact, starting from 16th 

January, the patient was coming to the hospital on alternate days. The duration of the 

session ranged from 50 to 75 minutes. 

The patient was a 30-year old woman diagnosed with pain in the middle part of  

the medial aspect of the left triceps surae. Her situation has been chronic for the last 5 

years, characterized by moments of remission and relapse of pain. All examinations and 

therapeutic procedures dealing with her case were performed in Mgr. Kozderková’s 

therapeutic room. 

The initial examination, performed on the third day of the clinical placement and 

the first day of meeting with the patient, was conducted through inspection, palpation, 

specific tests and using physiotherapy tools: measuring tape and goniometer. The same 

techniques and tools were used also during the final kinesiologic examination, which took 

place at the end of the following week, on the last day of the clinical placement. 

The applied therapies focused on soft tissue techniques, PIR technique according 

to Lewit, active stretching for shortened muscles, joints mobilization mostly according to 

Lewit and in a case also according to Mojžišova, and specific active exercises inspired by 

yoga. The main device used while providing therapies to the patient was the therapeutic 

table; rarely active exercises were performed in kneeling or sitting position on the ground. 

Aids used during some of the therapies were a stool, a foam roller, a foam pad with the 

function to support the knees on the ground and a mattress to be placed on the floor.   

The patient signed the informed consent, accepting to be the subject of this case 

study, and she was aware of my status of student working under the supervision of Mgr. 

Romana Kozderková.  

My research project was approved by the Ethics Committee of Charles University, 

faculty of Physical Education and Sport, under the registration number 071/2019, dated 

12/02/2019. 
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3.2 Patient’s personal data 

 

3.2.1 Anamnesis 

 

Examined person: M. K.    Year of birth: 1988 

Gender: female     

Diagnosis: M79.66 unspecified soft tissue disorder, pain in left leg 

 

Chief complaint: the patient suffers from occasional pain, stiffness and swelling in the 

medial aspect of the middle left calf. When the problem arises, she is strongly limited in 

practicing her sports activities in the course of the following 4 to 5 days. Moreover, she 

often feels some pain and discomfort while walking, while she feels them always when 

climbing up and down stairs and performing squats. 

 

History of present problem: the patient noticed the symptoms for the first time 5 years 

ago, so her problem can be classified as chronic, characterised by remission and relapse 

phases. 

Every relapse always started with an acute pain attack and it has been happening 

when the patient practices sports dealing with running and bouncing motions. They 

require her to push herself off a surface and into the air by using the muscles of one leg 

and foot, then passing through an aerial phase in which both feet don’t touch the ground 

and performing heel strike on the opposite side of the toes off. In particular, the sports 

that have been causing the problem to the patient are running (the most practiced), football 

and boxing. No relapse is noticed when the patient practices sports characterised by other 

types of movement, like skiing.  

In the course of the years, the patient noticed a worsening in the frequency, 

intensity and duration of the acute pain attacks: now the relapse periods are more frequent 

and longer than before and the duration of the attacks has passed from 1-3 days to 4-5 

days before decreasing. Moreover, a few months ago the patient was more painful than 

usual after a football match. Then she decided to take a period of rest from her physical 

activities but, as soon as she came back to her training, also the intermittent pain started 

again.  

In the present time, the patient covers a distance of 5 to 7 Km when going to run. 

The day following the training, the muscles in the medial aspect of the middle left calf 
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are stiff and swollen. When the patient goes running on that day, despite these symptoms, 

at the beginning of the training she feels some pain, which decreases after a few minutes 

running, but then, in a long distance, it becomes worse and worse kilometre after 

kilometre. Sometimes she feels the left leg very weak after running. 

In these occasions of acute pain attack, according to the opinion of the patient the 

pain felt is usually at level 7 in a scale from 0 to 10, but she doesn’t feel any paresthesia 

in her lower limb. The patient’s sensation is an aching type of pain localised mostly in 

the muscles of the medial side of the middle left leg, where the swelling is located, but it 

spreads also to the surrounding area in upward and posterior direction, even if with lower 

intensity. 

The frequency of her football and boxing activities has been usually once a week, 

while the running training has been three times a week. However, in particular in the 

course of the last 5 months it has been less regular, depending on the conditions of the 

patient’s calf. The last time the patient went running was two weeks ago and, due to the 

unusual intensity and duration of the acute pain attack, she has not been running for two 

weeks.  

During the acute phase, the pain manifests in a strong way only when the patient 

practices sport activities characterised by running and bouncing, while in her daily 

activities it manifests when climbing the stairs (in a more evident way while going down 

than going up) and when bending the legs in a squat. Often she also feels pain while 

walking, less in the morning, and sometimes some slight discomfort when she is sitting 

or lying in the bed. 

 

Personal anamnesis: during her childhood and adolescence, the patient didn’t have motor 

development problems, neither in general nor specifically in the muscles, joints and 

tendons of the lower limbs. 

 

Injuries anamnesis: the patient never had injuries. 

 

Past medical and surgical history: the patient never underwent surgeries. She has been 

suffering from a thyropathy (hypothyroidism) for about 10 years. 

 

Medications anamnesis: the patient has been taking Letrox tablets for about 10 years, to 

cure her thyropathy.  

 

Allergic anamnesis: the patient didn’t suffer and doesn’t suffer from any allergies. 
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Gynaecological anamnesis: the patient never had any problems. 

 

Psychosocial history: the psychological state of the patient worsened in the course of the 

years, because she expected an improvement of her problem, which became more severe 

instead. She decided to come to the physiotherapy sessions not only to improve or solve 

her physical problem but also because her limitations in sports activities have been heavy 

to sustain psychologically. 

The patient lives in Prague, in a flat on the 3rd floor and the building doesn’t have 

any elevator. This last element causes some discomfort to her during the first days of an 

acute pain attack in the left calf, because climbing up and down the stairs (especially 

down) is quite painful for her.  

She lives alone in the flat but she has parents and friends who can help her in case 

of need. 

 

Abuses: the patient never smoked or took drugs and she drinks moderately outside her 

working time. 

 

Diet: the patient has the biggest intake in nutritional values from proteins (both meat and 

fish), followed by carbohydrates. She eats vegetables and fruit in a lower amount. 

Concerning the fats, she prefers oil instead of butter. 

 

Functional anamnesis/history: when an acute pain phase in the left leg occurs, the 

transfers from a position to another one are not negatively influenced. Moreover, the 

patient feels some discomfort only sometimes when sitting or lying, so she can sleep all 

the night without any pain problems.  

On the contrary, often walking causes to the patient some pain or discomfort, 

which becomes progressively more marked in the course of the day. Furthermore, often 

when she gets up from a chair and starts to walk, the first steps are quite painful, then 

after the first minutes it gets better, but then, continuing to walk for a long distance, the 

situation becomes worse and worse. Climbing up and down (especially down) the stairs, 

instead, is painful for the patient every time. 

ADL activities are not impaired. However, the patient feels pain in all the 

occasions in which she bends the legs performing a squat. 

 

Family anamnesis: the patient’s parents never had problems in the muscles, joints and 

tendons of the lower limbs. 
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Social anamnesis: during the 4-5 days of acute pain after a new relapse, the patient tries 

to avoid activities requiring walking for long time. Anyway she doesn’t have problems 

moving throughout the city, with the help of public transports or driving her car. 

 

Occupation anamnesis: the patient is a policewoman performing office work, so she sits 

at a desk for 8 hours a day. Her professional activity is not influenced by her calf problem: 

in case of a relapse of acute pain, in fact, sitting and lying position are the best for her 

condition, because only sometimes she feels discomfort.  

 

Sport, regular physical activity (past, actual): in the last 5 years the patient has been 

practicing running, football and boxing, the first one three times a week and the others 

once a week. In particular in the last 5 months, but sometimes also before, the patient 

didn’t respect always this frequency when acute pain attacks occurred. 

During the winter she likes to go downhill skiing sometimes. Occasionally she 

also practices cycling and swimming. 

 

Hobbies: going to the cinema, visiting new places with friends, and reading. 

 

3.2.2 Status praesens   

 

Objective 

 The patient speaks English besides Czech 

 Cognition abilities are very good in time and space orientation, in recognising 

places and situations and in attention span. She is cooperative 

 Patient’s communication capacity doesn’t show deficits in comprehension, verbal 

skills and gesticulation 

 The patient doesn’t need assistive devices. In the last months she was wearing an 

orthopaedic insole in both shoes but there was no effect in improving her problem 

in the left leg 

 The dominant limb is the right one 

 At the moment the patient doesn’t show evident signs of pain or motion impairment 

and the swelling in correspondence to the problematic area in the left calf is only 

moderate. This is due to the fact that the patient is in the sub-acute phase of her pain 

relapse, because two weeks passed from the moment in which the last acute pain 

attack affected her 
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 Height: 175 cm 

 Weight: 80 Kg  

 BMI: 26.1 

 Somatotype: mesomorph 

 Blood pressure: 120/80 mmHg 

 Heart rate: 73 beats/min 

 Respiratory rate: 13 breaths/min 

 

Subjective  

The patient feels that, compared to the pain attack occurred two weeks before, 

now the situation is much better and the pain, when it occurs, is light. She tries to avoid 

the overloading of the leg muscles during her daily activities to prevent a worsening of 

her conditions. 

 

3.2.3 Prior rehabilitation 

 

Since the onset of the first symptoms of her pathological condition and for the 

following 5 years till the present time, the patient never had sessions of manual 

therapeutic methods. She underwent only sessions of lymphdrainage treatment performed 

through a pneumatic compression device 3 years ago. However, she didn’t find this 

therapy effective, because the intermittent pain in the left calf didn’t decrease.  

 

3.2.4 Excerpt from patient’s health care file 

 

X-rays, MRI and ultrasound were recently prescribed to the patient and carried 

out by her. They were available for consultation but no pathological signs were found 

through these three types of examinations. 

 

3.2.5 RHB indications  

 

The indications from the doctor take in to consideration 10 sessions of: 

1) individual therapeutic physical exercises for lower extremities; release of the calf 

muscles bilaterally, but more on the left side; PIR technique; sensomotoric training; 

treatments according to the kinesiologic analysis 
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2) hydrotherapy for both lower extremities, water 36°, 15 min. 

3) combined therapy for the left calf: ultrasound, 0.6 W/cm2 + interferential current,  

1 MHz, 5 min.  

4) laser therapy for the muscles of the left calf, program for muscle contracture, 5-10 

times 

 

3.2.6 Differential balance 

 

Besides the presence of a latent MTrP which becomes active, the pain in the 

medial calf can be a common symptom of many other pathologies: 

 S1 radiculopathy (31) 

 piriformis entrapment of the sciatic nerve or piriformis syndrome, a condition in 

which the muscle is affected by spasms and can irritate the sciatic nerve, that passes 

beneath piriformis (31) 

 tennis leg, a partial tearing of the medial belly of the gastrocnemius muscle, which is 

caused by suddenly resisting dorsiflexion of a foot held in marked plantar flexion 

with the knee in full extension, often with a degree of supination of the foot (31) 

 posterior compartment syndrome, a condition originating from the swelling of the 

muscle, due to overuse, inside the compartment that presses the fascia. Fascia doesn’t 

stretch and the increased pressure in the compartment disrupts the blood supply to 

the muscle and nerve cells (7, 27, 31) 

 medial tibial stress syndrome or shin-splint syndrome, a condition characterized by 

pain along the distal 2/3 of the postero-medial tibial border. The cause is the tibia 

overload during running and jumping (29) 

 overuse pain in the soleus muscle (20) 

 phlebitis, the inflammation of some vein (31) 
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3.3 Initial Kinesiologic Examination 

 

It was carried out on 16th January, the first day I met my patient.  

 

3.3.1 Static postural examination 

 

It was performed from the back, front and both sides. 

 

 Back view 

It’s possible to notice that the base of support is not standard: the distance between 

the heels is in the normal range, because it doesn’t exceed the length of the patient’s foot, 

but the feet run parallel to each other instead of slightly pointing outward, so that they 

don’t enclose the typical angle of about 30°. The heels have a round shape and the medial 

side of the right one is pressing the floor slightly more compared to the left one. The 

Achilles tendons are quite thick on both sides, more on the right, and the right one is 

running down with a slight lateral deviation in its distal part compared to the other side. 

The ankles have normal shape and the right medial malleolus seems slightly more 

prominent on the right side. The contour of the medial aspect of the legs is not completely 

symmetrical because the middle of the left one, in correspondence to the painful point felt 

by the patient, is more prominent. Also the lateral contour is slightly different from side 

to side, because the belly of the left lateral head of gastrocnemius is more prominent. 

Another asymmetry concerns the upper part of the legs: on the left side, in fact, the 

proximal part of the medial and lateral heads of the gastrocnemius, in the area around the 

popliteal line, is more prominent. The right and left popliteal lines are symmetrical but 

on the left side it’s less marked, due to the higher volume and prominence of the muscles 

of the posterior calf also in correspondence to the popliteal line.  

The thighs don’t show differences. The left subgluteal line is higher and also the 

left iliac crest is moderately higher compared to the other side, so that the pelvis is 

moderately dropping to the right.  

The spine is not straight but it shows an S-shape scoliotic curve that, anyway, is 

not marked. The tract from Th5 till L1 vertebrae is forming a slight curve with the 

convexity pointing to the left and the apex of the curve is in Th9 vertebra. The lumbar 

tract, from L2 to L4, shows a small curve with the convexity pointing to the opposite side, 

with the apex of the curve being L3. The fold of skin and subskin that is present in 
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correspondence to the right waist but is absent on the other side is a proof of the lateral 

bending of the trunk to the right. 

As a consequence of the position of the pelvis and the presence of scoliosis, the 

left shoulder is elevated and the right thoracobrachial triangle is slightly smaller than the 

left one, with a lower distance between the forearm and the pelvis. Moreover, the position 

of scapulae is quite asymmetrical: the inferior angles and the spines of scapulae are not 

at the same level, because the left shoulder girdle is elevated. Another difference is that 

the right one remains flatter on the posterior ribs, while in the left one the margo medialis 

is slightly protruding and so it’s more evident. Also the position of the upper limbs reveals 

the curvature of the trunk to the right, because on the left side the position of the axilla, 

elbow joint and the tip of the third finger of the hand are higher than in the opposite side. 

The paravertebral muscles in the distal half of the back appear symmetrical. The 

cervical spine and the position of the head are straight.   

 

 Right and left side views  

 The postural alignment appears good: the body doesn’t lean forward and the toes 

don’t press the ground, so the weight distribution is mostly in the heels region. The calves 

and the thighs are symmetrical and the knee joints don’t show hyperextension nor 

semiflexion. The anteversion of the pelvis is in the normal range and the lumbar and 

thoracic spine show normal lordotic and kyphotic curves. The cervical spine is slightly 

protracted forward and thus also the head. 

The only asymmetries are two. The first one concerns the shoulders, because the 

left one is slightly protracted compared to the right side: for this reason the left elbow 

joint is hanging down slightly more anteriorly than the right one. The second one is the 

presence of the fold in the skin on the right side, in the middle of the trunk, that is absent 

on the opposite side and it’s one of the signals of the lateral bending of the trunk that were 

evident from the posterior and anterior points of view. 

 

 Frontal view 

 The base of support is in a shape of a rectangle instead of a trapezoid, because the 

feet run parallel to each other. Both feet show a slight tendency to hallux valgus and the 

patient’s foot can be classified as Greek type, with the second toe being longer than the 

big toe. The medial longitudinal arch of the right foot is slightly decreased, displaying a 

tendency to flat foot and, as a consequence, the weight of the body on the right sole is 
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shifted more medially. The tendons in correspondence to the anterior side of the right 

ankle are more protruding than in the opposite limb, showing a higher activity.  

The contour of the middle part of the medial left leg is more prominent than on 

the right side, because of the swelling of the tissues in the painful area felt by the patient. 

The lateral contour of the proximal left leg is slightly more prominent than on the other 

side. The contour of both thighs is symmetrical, instead. The relation between the axis of 

patella and the position of the foot is not standard: instead of having the feet pointing 

slightly outward and patella pointing forward, the patient shows an inverted situation, 

with the feet pointing forward while patella is pointing outward. 

Also from the frontal view the main signs of lateral bending of the trunk to the 

right side, that already appeared from the backward vision, are evident: the pelvis is 

moderately oblique, with the right side being lower. The contour of the distal half of the 

trunk is asymmetrical, because the waist is higher on the left, while a marked fold in the 

skin is present only on the right side, below the lower ribs, and a smaller one on the same 

side is above and laterally. The left shoulder is higher and this has an influence on the 

upper limbs till the distal part, because also the hands are not at the same level. 

The chest is symmetrical and the supraclavicular hole is more marked on the left 

side, because the left shoulder is protruding slightly forward. The neck and the head are 

straight. 

 

3.3.2 Breathing stereotype 
 

When the patient is in standing position, it is possible to observe first of all the 

forward and upward movement of the chest. The lateral expansion of the lower thorax is 

also visible, even if the movement is less marked than the one in the upper chest. There 

is almost no movement of the abdominal part. 

In sitting position the abdominal movement results slightly increased than in 

standing position, but substantially the breathing pattern doesn’t change and continues to 

be mostly upper thoracic. 

In supine and prone position, the abdominal muscles are very relaxed and the 

breathing stereotype respects all the three phases: abdominal area, lower thorax and then 

upper thorax. 

The position of the trunk is open but not completely symmetrical, because of the 

slight leaning to the right side that produces a slight C curve. 
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 The shape of the trunk is normal and symmetrical 

 The rate of breathing is 1:2 

 The number of inspiration-expiration cycles is 13/min. 

 The intensity of breathing is in the normal range 

 Concerning the synkinesis, the shoulders are in the normal inspiration-expiration 

movement range 

 The activity of accessory muscles is not evident  

 On the basis of aspection, there aren’t asymmetries during respiration 

 The palpation during breathing in supine position shows that there aren’t 

asymmetries in the movements and in the body parts 

 

3.3.3 Palpation of the pelvis 

 

In the frontal plane from a backward view, the pelvis is characterised by a 

moderate obliquity, dropping to the right side. In fact, the iliac crests and the posterior 

superior iliac spines are symmetrical in shape but asymmetrical in the position, because 

the left ones are higher compared to the right side.  

From a frontal view, there is an opposite situation, because the left anterior 

superior iliac spine is lower than the right one. This is a signal of a pelvic torsion in 

sagittal plane, where the patient, however, shows an anterior tilt in the normal range. 

In the transversal plane, no pelvic rotation towards one side is observed. 

 

3.3.4 Tests for sacroiliac joint 
 

Besides the joint play examination, two tests for the sacroiliac joints were performed. 

 Rosina test: the feeling of the tension of paravertebral muscles in the area of the 

posterior superior iliac spine on the side where the patient turns her head and the 

slight rising of the forefingers are absent on the right side, while on the other side 

these elements are slightly perceptible 

 Spine sign test: on the right side the distance between the two thumbs remains the 

same, while on the left side there is a slight increase 
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3.3.5 Dynamic spine examination  

 

 Backward 

 During the retroflexion movement, the lumbar segment is quite flexible. Anyway 

the marked effect of arching is given mostly by the segment L4-L5 that is the point of 

maximal extension; the other vertebral joints are less flexible. The retroflexion is limited 

in correspondence of the upper distal half of the thoracic spine (vertebrae Th7, Th8, Th9), 

while the proximal half has a higher level of flexibility. Then the cervical segment bends 

in a fluent curve.  

The S-shape scoliotic curve already found in the static postural examination can 

be observed. The medial border of left scapula is more prominent and forms a deeper 

concavity close to this border than on the right side. Moreover, the paravertebral muscles 

are more elevated in the left lumbar segment than in the opposite side.  

 The extension movement of the patient is fluid and has a good range of motion. 

The patient feels a slight discomfort in the cervical area due to the effort to sustain the 

weight of the head falling backward, but she doesn’t feel pain. In this posture, the same 

discomfort, even if lower, is present in the lower lumbar region, but it goes away as soon 

as the patient comes back into standing position, achieved easily and in a fluid way.   

 

 Latero-flexion to the left 

 While bending to the left side, the lumbar region from L5 to L2 has a fluent curve, 

then the tract from L1 to Th5 - that is the upper curve of the S-shape scoliosis - remains 

quite straight. The upper segment of the thoracic spine and the cervical spine, instead, 

show a fluent curve.  

 Asymmetries of paravertebral muscles in the area of scapula can be observed: on 

the right side they are more prominent at about half way the length of the medial border 

of scapula. The bending movement is performed in a fluid way and the patient doesn’t 

feel any pain or discomfort, but the ROM of the spine appears slightly restricted.  

 

 Latero-flexion to the right 

 On the right side the pattern of the spine latero-flexion is different: the lumbar 

segment from L5 to L2 - that corresponds to the lower curve of the S-shape scoliosis - 

remains quite straight, then from L1 to Th5 the spine shows a fluent curve that continues 

in the upper thorax and in the cervical region.  
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 The muscular asymmetries have opposite disposition: the muscles are more 

prominent at the centre of the medial border of scapula on left side. During the lateral 

bending the patient doesn’t feel any pain or discomfort. The movement of the trunk is 

very fluent and it’s performed in a very good ROM. 

 

 Forward 

 When the patient is bending forward, the less flexible segment is the lumbar one. 

The rest of the spine shows a fluent curve despite the presence of the upper curve of the 

S-shape scoliosis, with a slight asymmetry in the paravertebral muscles, which are more 

prominent in the right side along the lower thoracic spine.  

The patient covers the whole ROM and doesn’t feel pain either during the 

movement nor when she remains for some time in the flexed position. There is a high 

fluidity of movement in reaching the forward position and in coming back to the starting 

position. 

 

3.3.6 Specific tests of posture 

 

They were used to evaluate the patient’s abilities to keep balance. 

 Véle test: grade 1. The toes of both feet are flat on the ground without pressing it. 

 Single-leg stance test: the overall stability with open eyes is maintained and there is 

only a slight difference between the two sides of the body concerning the facility to 

maintain the balance, with a higher difficulty on the right side. 

Relating to the segmental stability with open eyes, the most evident movement is 

the shift of the body weight between the medial and the lateral side of the foot. This 

weight shift is moderate, even if it is slightly higher on the right side: the toes don’t 

rise up but keep in touch with the floor. Therefore, also the stability of the trunk is 

high and the lateral bending of the trunk is very slight, even if more evident when the 

right foot is loaded. 

The overall stability with closed eyes is maintained when the weight-bearing foot 

is the left one, while when the body weight is on the right foot the patient is less 

stable, till the final point in which she loses her balance. 

Concerning the segmental stability with closed eyes, there is an increased 

instability of all the body segments. To balance herself, the patient not only shifts the 

weight of the body between the medial and lateral side of the foot in contact with the 
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floor, but she also rises the toes from the ground producing alternate supination and 

pronation of the foot, particularly when she is standing on the right foot. Her ankles 

are more movable and the activity of the tendons is quite evident. Also the pelvic 

lateral tilt is evident in the effort to maintain balance. The patient tries to balance the 

movement of the pelvis with the movement of arms and shoulders, so that the trunk 

bends sometimes to the right side and sometimes to the left one. All these movements 

are more marked when the test is performed on the right side and after a few seconds 

the patient loses her balance.  

 Trendelenburg sign: negative. This test was performed to check the quality of 

gluteus medius on both sides and it’s contribute in keeping balance. 

The patient can keep the leg flexed at 90° for all the time. The lateral shift of the 

pelvis is not present. The drop of the pelvis to one side is not present. About the trunk, 

no movement in latero-flexion is present, but when the left leg is loaded, the stability 

is lower and the trunk is moving into a slight rotation towards the right side. 

 

3.3.7 Modification of standing and jumping 

 

The patient is able to maintain balance on her tiptoes and her trunk is quite stable, 

while in the feet there is a marked shift of the load between the medial and lateral aspect 

of the parts in contact with the floor (metatarsal joints and phalanges of the toes).   

When performing jumping on each single foot, she doesn’t feel any pain. 

 

3.3.8 Gait analysis 

 

The base of support is wider than the average and the medial malleoli are quite 

distant from each other during walking. This element has an influence on the movement 

of the pelvis: in fact the excursion of the sway from side to side around a vertical axis and 

the pelvic lateral tilt on the side that is loaded are decreased. On the contrary, instead, the 

lateral shift of the pelvis and trunk from side to side, to load each foot alternately, is more 

evident than the average.  

This increased lateral shift of the pelvis and trunk and the increased distance 

between the feet have some consequences on the sequence of movements of the foot: the 

heel comes into contact with the floor quite strongly. In this phase the activity of the toe 
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and ankle extensors muscles and tendons is quite evident; the heel strike shows a toes 

extension that is good on the right side but slightly limited on the left one. Then the 

passage to the next phase, the early flatfoot, is very fast and the foot is dropping to the 

floor heavily. These two first phases of the foot movement confer the gait a certain 

heaviness. In the last phase, the toe-off, the patient is rising the foot without performing 

the extension of the toes fully on the left side. 

Another peculiarity is that the feet, during the gait, are kept parallel instead of 

slightly divergent, and this is also a characteristic of the patient’s base of support, when 

she stands on the spot. Moreover the axial position of the lower extremities doesn’t show 

any varosity or valgosity, but the patella on both sides is facing slightly outward.  

There are no anomalies in the walking speed and in the length of the steps that are 

in the normal range. The duration of the swing phase is about 40% of the whole gait but, 

while moving the right foot, the duration is slightly shorter than when moving the left 

side, so that the walking rhythm shows the tendency to a slight asymmetry: the foot flat 

and midstance phases, in fact, are slightly longer on the right side. Besides this, the 

synkinesis of the shoulders (their counter rotation in relation to the rotation of the pelvis) 

is not completely symmetrical, because the left shoulder shows a more marked movement 

compared to the right one, which remains more static. The different shoulder synkinesis 

leads to a difference in the arms swing, because the left arm has a more pronounced 

forward swinging than the right one.   

With regard to the movement of the knee and the ankle, during the heel strike the 

patient shows a complete extension of the joint, while in the toe-off and swing phases the 

rising of the knee and the flexion of the knee joints are slightly limited. Moreover, at the 

end of the swing phase the dorsiflexion of the left ankle joint is slightly limited compared 

to the other side. 

Concerning the lumbar and lower thoracic spinal column, while walking the 

movement occurs around all the three possible axes and it is in the norm. About the 

flexion and extension movement, the point of the greatest lumbar excursion is at L3, while 

the thoracic spine, at the same time, is bending in a counter excursion. Concerning the 

alternating lateroflexion curves from one side to the other one, the lumbar and lower 

thoracic convexity is towards the left side when the right foot steps forward and, 

oppositely, towards the right side when the left foot is forward. This lateral curve is 

slightly more pronounced when the bearing foot is the right one, for the presence of the 

scoliotic curve pointing to the left in the whole lower thoracic segment, the elevation of 
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the left shoulder and the tendency of the trunk to lean towards the right side, shown by 

the patient also in the static standing posture.   

The activity of the abdominal muscles is slightly evident: sometimes during 

walking the contraction of rectus abdominis to keep the straight posture can be noticed. 

Among the muscles of the back, above all the activity of paravertebral muscles of the 

lumbar area and the middle thoracic area on the left side is evident. The head is straight 

and stable. The stability of walking is maintained in all the phases. 

 

3.3.9 Anthropometry  

 

All the measurements (Table 3) were taken with the measuring tape and are 

expressed in centimetres. 

 

Anatomical measurement Right Left 

Height in standing 175 

Anatomical length 84 84 

Functional length 90 89 

Apparent length 95 96 

Length of thigh 45 45 

Length of calf 39 39 

Length of foot 24 24 

Circumference of thigh (15 cm above the knee cap) 61 59 

Circumference of thigh (10 cm above knee cap) 56 54 

Circumference of knee  39 40 

Circumference of calf 38 39.5 

Circumference of ankle 25 25 

Circumference of foot 23.5 23.5 

Circumference of waist 76 

Circumference of hips 99 

   Table 3 - Initial examination: length and circumference of the lower extremities 
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3.3.10 Goniometry 
 

The measurements of the ROM of the joints of the lower extremities (Table 4) and 

the ROM of the spine (Table 5) were taken. The ones of the lower extremities are written 

according to the international SFTR method; in the movements of lateroflexion and 

rotation of the cervical and thoraco-lumbar spine, instead, there’s only a comparison 

between right and left side of the body for the same type of motion.  

The tool used to take the measurements was the plastic goniometer; all the 

numbers in the tables below express degrees. 

The hip, knee, ankle and MTP I joints, the C spine and Th-L spine (lateroflexion 

and rotation) were measured according to Janda. The MTP II-V, IP I, IP II joints and the 

flexion and extension of the Th-L spine measurements were taken only in an indicative 

way, without the use of the goniometer, performing active and passive extension and 

flexion. The ROM of the C spine was measured while the patient was sitting on the 

treatment table with the sole of the feet being in contact with the floor; for the rotation of 

the Th-L segment of the spine, the patient performed the movement in the same position 

keeping the hands clasped behind the neck. 

  

Joint AROM PROM 

 Right Left Right Left 

Hip               S     15-0-120 10-0-125 20-0-130 15-0-130 

                     F   40-0-10 35-0-10 45-0-15 40-0-15 

                     R 45-0-35 45-0-25 50-0-40 50-0-30 

Knee             S 0-0-140 0-0-140 0-0-145 0-0-150 

Ankle            S 20-0-45 10-0-40 25-0-50 20-0-50 

                     R 20-0-30 20-0-40 25-0-35 30-0-45 

MTP I           S 45-0-40 35-0-30 55-0-50 40-0-35 

                     F 5-0-10 5-0-10 15-0-20 15-0-20 

MTP II-V     S ±  30-0-20 ±  30-0-20 ±  40-0-35 ±  40-0-35 

IP I I             S ±  0-0-60 ±  0-0-70 ±  5-0-70 ±  5-0-80 

IP I II-V       S ±  0-0-20 ±  0-0-20 ±  0-0-35 ±  0-0-35 

IP II II-V      S ±  0-0-15   ±  0-0-15 ±  45-0-30 ±  45-0-30 

  Table 4 - Initial examination: ROM of the joints in the lower extremities 
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Joint AROM PROM 

C spine         S 45-0-40 50-0-45 

 Right Left Right Left 

                     F 35 45 40 50 

                     R 45 55 50 65 

 AROM PROM 

Th-L spine   S ±  20-0-75 ±  20-0-85 

 Right Left Right Left 

                     F 40 30 45 35 

                     R 40 30 45 35 

  Table 5 - Initial examination: ROM of the vertebral column 

 

3.3.11 Muscle length test 
 

Different muscles of the lower limbs and trunk were tested. Some of the tests were 

performed according to Janda, some others according to Kendall. 

 Ankle plantar flexors (according to Janda): gastrocnemius is grade 0 on both sides; 

soleus is grade 0 on both sides 

 Hip flexors (according to Kendall): iliopsoas has slight shortness on the right side 

and moderate shortness on the left. During the test the patient feels a very high level 

of stretching in the muscle and discomfort, in particular on the left side. Quadriceps 

has no shortness on both sides. Tensor fasciae latae has no shortness on both sides 

 Hip adductors (according to Janda): grade 0 on the right side, grade 1 on the left one  

 Hamstrings (according to Kendall): slight shortness on the right side, moderate 

shortness on the left one 

 Forward-bending test for length of posterior muscles (according to Kendall): no 

shortness  

 Quadratus lumborum (according to Janda): grade 1 on the right side, grade 0 on 

the left one 

 Piriformis (according to Janda): grade 1 on the right side, grade 2 on the left one  
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3.3.12 Aspection and palpation of the painful area in gastrocnemius 
 

The painful area felt by the patient, in the medial part of the left gastrocnemius, 

close to the gastrocnemius aponeurosis and at the border with soleus, is moderately 

swollen but the skin doesn’t show any redness.  

The swollen area is very stiff and painful to palpation. It is possible to find a 

smaller stiff nodule (MTrP) in the muscle, causing a twitch response, which is very 

painful to palpation. There is no difference in the temperature of the skin compared to the 

rest of the body. 

 

3.3.13 Muscle tonus palpation 
 

 Gastrocnemius: the medial part on the left side, in the proximity of the 

gastrocnemius aponeurosis and the border of soleus, is moderately swollen, markedly 

hypertonic and very painful to palpation. Here a taut band with a MTrP, very stiff 

and very painful to palpation, causing a twitch response is present. On the left side, 

also the proximal part of the medial and lateral heads and the belly of the lateral head 

are characterized by hypertonicity, even if moderate. A slight degree of hypertonicity 

affects also the belly of the medial head of gastrocnemius on the right side, while on 

the same side the lateral head has a normal tonus. The whole right calf is not sensitive 

to palpation, while the left one is painful 

 Soleus: on the right side the muscle has normal tonus; on the left side it’s moderately 

hypertonic on the antero-medial side of the calf, near the border with gastrocnemius. 

It’s moderately painful to palpation 

 Semitendinosus, semimembranosus: the left side has a marked hypertonicity 

compared to the opposite side, where it’s moderate. Both sides are painful to 

palpation in the half distal part, the right side moderately and the left one markedly. 

On the left there is also a taut band with MTrP distally. The MTrP is very painful to 

palpation 

 Biceps femoris: on the right side it’s only slightly hypertonic in the muscle belly. On 

the left side the hypertonicity is moderate, lower than in semitendinosus and 

semimembranosus muscles and present in particular in the distal part. The muscle is 

moderately painful to palpation only on the left side 
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 Rectus femoris: both sides are hypertonic in the central and distal parts, but the left 

one slightly, the right one moderately and it’s also painful to palpation 

 Vastus medialis: it’s hypertonic in the central and distal part and slightly painful to 

palpation on both sides. On the right side the hypertonicity is slight. On the left it’s 

moderate, showing a taut band with a MTrP near the insertion of the muscle. This 

MTrP is painful to palpation and causing a twitch response  

 Vastus lateralis: the tonus is mostly normal on both sides, excluding the central part 

of the muscle, that is slight hypertonic on both sides. There is no pain to palpation 

 Hip adductors: a high level of hypertonicity, marked on the left side and moderate 

on the right, is present in the central medial part of the thigh on both sides. On the 

left one, the hypertonicity extends also to the proximal part of the muscles, while in 

the central medial part a taut band with a very painful MTrP is present. The muscles 

are moderately painful to palpation on both sides  

 Hip abductors: the tonus is normal on the left side, while on the right one the gluteus 

medius is moderately hypertonic in the posterior superior part, near the posterior 

gluteal line. There’s no pain to palpation 

 Iliopsoas: the palpation of psoas in correspondence to the anterior part of the iliac 

crest shows hypertonicity on both sides of the body, marked on the left side and 

moderate on the right one. The iliacus has a normal tonus on both sides. The palpation 

of the psoas is markedly painful on both sides 

 Piriformis: it’s hypertonic on both sides. On the left side the hypertonicity is marked, 

in particular in the half proximal part, where it’s possible to feel a taut band with a 

MTrP near the origin. Both the muscle and the MTrP are very painful to palpation. 

Also on the right side the muscle is hypertonic, even if in a moderate grade, and the 

palpation is moderately painful in particular in the belly of the muscle, but there are 

not MTrPs 

 Gluteus maximus: on the right side it’s markedly hypertonic in the half lower part, 

where it’s also possible to find a taut band with a painful MTrP overlying the 

posterior surface of the ischial tuberosity. On the left side the muscle is all markedly 

hypertonic but in particular in the medial side, where the patient feels pain when the 

MTrP located in the superior medial portion is palpated. On both sides the palpation 

of the medial, central and lateral parts is very painful 

 Rectus abdominis: the hypertonicity is present in the half distal part on both sides 

and in two segments in particular. The first one is the portion of muscle running near 
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umbilicus: it reaches a marked level of stiffness on the left side, moderate on the right 

one. The second one is the origin of the muscle, at the symphysis pubis: the muscle 

is markedly hypertonic on both sides. The palpation is moderately painful both at 

symphysis pubis, on the right and left sides, and near umbilicus, particularly on the 

left side 

 External obliques: on the right side they are hypertonic in the half distal part but 

they are not painful to palpation. On the left side the tonus is normal 

 Erector spinae: a moderate hypertonicity is present on the left side, in the lumbar 

segment and in the upper thorax, along the medial side of the scapula. It’s not painful 

to palpation 

 Trapezius: a moderate hypertonicity is present on both sides and it’s possible to find 

a MTrP on each side 

 Levator scapulae: it’s markedly hypertonic and painful to palpation on the left side. 

On the right side, instead, the tonus is normal and there is no pain to palpation 

 

3.3.14 Fascia and soft tissue examination 

 

Most part of the fascia examinations were performed in the lower extremities; 

one was conducted also in the trunk. The applied technique was according to Lewit.  

 Fascia in the thighs and legs: they are examined through a rotational shifting. Fascia 

of both thighs are not restricted. In the left leg, instead, there is a moderate restriction 

of the fascia movements in the middle area, more marked in the outward rotational 

movement than in the inward one. No problems are present in the right leg  

 Fascia at the Achilles tendon: a slight stiffness is present on the left side, while 

there are no restrictions on the opposite side 

 Soft tissue pad at the calcaneus: there are no restrictions on both sides  

 Soft tissue between the metatarsal bones: in both feet the soft tissue between the 

1st and 2nd metatarsals and the one between the 2nd and 3rd metatarsals is stiffer 

compared to the tissue between the 3rd and 4th and the one between the 4th and 5th. 

This stiffness is particularly evident on the left side 

 Fascia on both sides of the trunk: while performing stretching in side bending, on 

the right side a moderate restriction of the fascia is present, while the opposite side 

shows no problems 
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3.3.15 Joint play examination  

 

Some important joints of the lower extremities (foot and knee areas) and pelvis 

were examined.  

 

1) All the joints of both feet were checked.  

 Proximal and distal interphalangeal: the IP joint of the big toe on the right side 

is slightly restricted in downward direction 

 Metatarsophalangeal: on the left side, the MTP joints of the big toe is restricted 

both in downward and upward directions 

 Cuboid-navicular: the joint play between the two bones is slightly limited on the 

left side 

 Lisfranc: it doesn’t show restrictions on both sides 

 Chopart: on the left side the joint is quite stiff and limited in its motion 

 Subtalar: a quite marked restriction is present on the right side in the direction of 

inversion 

 Talocrural: the left side is limited compared to the other side 

 

2) In the area of the knee the examinations were performed about three different joints. 

 Tibio-fibular: the joint is stiffer on the left side compared to the other one and, 

during the examination, the left one is also sensitive for the patient 

 Tibio-femoral: the right side doesn’t show problems, while on the left side the 

joint is restricted in lateral direction 

 Patello-femoral: the left side has a good joint play, while on the right side it is 

slightly limited 

 

3) The sacroiliac joints (SIJs) were tested according to Lewit, through the springing 

test with the patient supine.  

 In the SIJ on the right side no palpable movement is felt, while on the left side 

there is a slight movement. 
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3.3.16 Deep stabilization system examination 

 

Three tests were performed: 

 Intra-abdominal pressure test: the patient shows the activation of the abdominal 

muscles without bowing the wall first; moreover, there is a dominance of the upper 

rectus abdominis 

 All-fours position test: signs of disturbances are the femurs in internal rotation, an 

increased kyphosis in the lumbar and thoracic spine and the scapulas slightly elevated 

and winging from the rib cage, in particular on the left side 

 Deep squat test: it is possible to observe that the weight support shifts to the medial 

side of the foot, there is an increase of the spinal curves and a slight elevation of the 

shoulders 

 

3.3.17 Neurological examination 
 

A quick neurological examination was performed to exclude that the problem and 

pain in the left calf could be a symptom of a sciatic nerve radiculopathy, because of a 

vertebral disc herniation or the piriformis syndrome.  

 

 Superficial sensation: the sciatic nerve irradiates from the L4 to the S3 segments of 

the sacral plexus. Therefore, the tactile, thermic and algic sensation was checked for 

every dermatome innervated by a branch of the sciatic nerve. 

Dermatomes L4, L5, S1, S2, S3, S4: normal sensation. 

 

 Lasségue’s manoeuvre: negative in both legs 

 

3.4 Initial examination’s conclusion  
 

The swelling in the middle part of the medial left calf, that is already visible by 

aspection, is confirmed by the anthropometric findings. While the left thigh is smaller in 

diameter compared to the opposite side, in the knee joints and legs the situation is the 

opposite: the circumference of the left knee exceeds of 1 cm the one of the right knee and 

the circumference of the left leg exceeds of 1.5 cm the one of the right side.   

The immediate cause of the swelling, stiffness and pain in the middle part of the 

medial left calf, that is the patient’s complain, seems to be the presence of a MTrP in the 



51 
 

medial side of the left gastrocnemius, close to gastrocnemius aponeurosis and at the 

border with soleus. This MTrP can be considered as latent and it passes to an active form 

when the patient practices sports dealing with running, bouncing or jumping.  

At the present moment, this MTrP is in a latent state, because the last acute pain 

attack happened 2 weeks ago, the presence of pain and discomfort lasted a few days and 

the patient hasn’t been practicing physical activities since then. Therefore the pain is felt 

only during palpation. The sub-acute condition of the patient and the latent state of the 

MTrP in the left gastrocnemius is confirmed by the fact that the patient doesn’t feel pain 

in the left leg when performing jumping on the left foot.  

 The neurological examinations confirmed the musculoskeletal origin of the 

pathological symptoms, excluding a hypothetic sciatic nerve radiculopathy.  

Considering the patient’s body from a more general point of view, according to 

the theory of the Janda’s chains, the symptoms in the medial left calf may be connected 

more or less directly to a series of other problems, the most evident of which are muscle 

hypertonicity and muscle shortness, present in particular on the left side of the body. 

 

3.5 Short-term and long-term physiotherapy plan 
 

3.5.1 Goals of the short-term plan 
 

 decreasing the swelling of the tissues in the medial part of the left calf 

 increasing the ROM of the left hip into abduction, both hips into internal rotation, 

the left ankle joint into dorsiflexion, the right foot into inversion, the thoraco-

lumbar spine into lateral bending and rotation to the left side  

 reducing the shortness of iliopsoas, hamstrings and piriformis on both sides, hip 

adductors on the left side, quadratus lumborum on the right side 

 decreasing the hypertonicity of gastrocnemius, semitendinosus and 

semimembranosus, biceps femoris, hip adductors, iliopsoas, piriformis, rectus 

abdominis on both sides, particularly on the left one; gluteus maximus on both 

sides; rectus femoris on both sides, particularly on the right one; soleus on the left 

side 

 increasing the joint play in the left and right foot, the left ankle, the tibio-fibular 

and tibio-femoral joints on the left side, the patello-femoral joint on the right side, 

the SIJ on both sides, particularly on the right one  
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 decreasing the restriction of the fascia in longitudinal direction on the right side 

of the trunk, the fascia in the left leg, the fascia at the Achilles tendon on the left 

side 

 

3.5.2 Therapy proposal 

 

 soft tissue techniques to reduce the swelling of the left calf  

 stretching of the hamstrings and piriformis on both sides; iliopsoas on both 

sides, particularly the left one; the hip adductors on the left side; quadratus 

lumborum on the right side 

 PIR of gastrocnemius, semitendinosus and semimembranosus, biceps femoris, 

hip adductors, iliopsoas, piriformis, rectus abdominis on both sides, particularly 

on the left one; rectus femoris on both sides, particularly on the right one; 

gluteus maximus on both sides; soleus on the left side 

 mobilisation of the joints in the left and right foot, the left ankle joint, the tibio-

fibular and tibio-femoral joints on the left side, the patello-femoral joint on the 

right side, the SIJ on both sides, particularly on the right one 

 soft tissue techniques for fascia of the trunk in longitudinal direction on the right 

side, fascia of the left leg, fascia at Achilles tendon on the left side  

 

3.5.3 Goals of long-term plan 
 

 continuing to decrease the swelling of the medial aspect of the left gastrocnemius  

 increasing the release of the MTrP in the medial side of the left gastrocnemius 

 restoring the normal tonus in the hypertonic muscles 

 restoring the muscle length of the iliopsoas, hip adductors and hamstrings on the 

left side, quadratus lumborum on the right side and piriformis on both sides 

 correction of the gait pattern 

 increasing the body stability, particularly on the right lower extremity 

 increasing the medial longitudinal arch of the right foot   

 strengthening the abdominal muscles and improving the intra-abdominal pressure 

 improving the breathing stereotype in sitting and standing position 
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 reducing the protraction and elevation of the left shoulder, thus decreasing the 

hypertonicity of trapezius and levator scapulae on both sides and strengthening 

the left scapula fixator muscles 

 

3.5.4 Therapy proposal 
 

 soft tissue techniques for the left gastrocnemius using the soft ball 

 ischemic compression of the MTrP in the medial side of the left gastrocnemius 

 PIR technique for the hypertonic muscles 

 active stretching exercises for the iliopsoas, hip adductors and hamstrings on the 

left side, for quadratus lumborum on the right side and for piriformis on both sides 

 gait training (in particular reducing the lateral shift of the center of gravity, with 

an increase of the sway movement from side to side around a vertical axis, 

decreasing the force of the impact of the heels against the ground in the heel strike 

phase and decreasing the speed of the passage from the heel strike to the foot flat 

phase) 

 sensomotoric training, including the modelling of the “small foot” exercise 

 active strengthening exercises (on the mattress) for the abdominal muscles 

 DNS exercises on the mattress to strengthen the abdominal muscles and improve 

the intra-abdominal pressure 

 static and dynamic breathing exercises in lying, sitting and standing position 

 PIR of trapezius and levator scapulae on the left side 

 active strengthening exercises for the left scapula fixator muscles 

 

3.6 Therapy progress  

  

Since the patient was an outpatient, it was possible to perform 5 therapeutic 

sessions in two weeks, starting from the third day of the first week of clinical practice 

(16th January) and meeting the patient every two days. Therefore, in the first week two 

therapeutic sessions were performed (on Wednesday and Friday), while in the second 

week the patient came to the therapy three times (on Monday, Wednesday and Friday). 

At the same time, every week the patient underwent hydrotherapy for both lower 

extremities (water 36°, 15 min.), besides ultrasound (intensity of 0.6 W/cm2), 
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interferential current (1 MHz, 5 min.) and laser therapy (program for muscle contracture) 

for the muscles of the left calf. For all these physiotherapy procedures, however, the 

patient was managed by other professional and specialized personnel. 

 

Session 1 

Date: 16/01/2019 

 

The patient came for the therapy for the first time. The initial kinesiological 

examination was performed on this day.  

 

Subjective: the patient didn’t feel pain in the swollen medial part of the left 

gastrocnemius while she was standing, walking or jumping, but the area was painful to 

palpation. 

 

Objective: the aspection of the calves showed that, compared to the right side, the medial 

part of the left gastrocnemius, in the middle of the leg, was swollen. In fact, also the 

anthropometric measurements of the calf circumference confirmed that the left leg was 

bigger than the opposite side. When it was palpated, the left gastrocnemius was stiffer 

and more hypertonic compared to the right one; in the medial side, in correspondence to 

the swollen area, also a taut band and a MTrP causing a twitch response could be found.  

 

Goals of today’s therapy unit:  

 decreasing the swelling of the tissues in the medial aspect of the left calf  

 releasing the MTrP in the medial left gastrocnemius 

 decreasing the hypertonicity of gastrocnemius on both sides, soleus on the left side, 

semitendinosus and semimembranosus on both sides 

 decreasing the shortness of iliopsoas and hamstrings on both sides 

 instructing the patient about performing active stretching of the left gastrocnemius 

 

Therapy proposal: 

 soft tissue techniques  

 ischemic compression of MTrP 

 PIR technique for hypertonic muscles 

 active stretching of shortened muscles 
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Procedures:  

1) Soft tissue techniques for the left gastrocnemius using the soft ball. With the patient 

laying on the treatment table on the left side, holding the left leg in slight hip and 

knee flexion and in front of the uppermost leg, the soft ball was passed on the antero-

medial side of the left leg. The rolling of the ball was performed always to upward 

direction, exerting a certain pressure against the tissues and according two types of 

patterns: a straight line or small circles were performed alternately. After that, the 

patient went to prone position and the soft ball was passed to the postero-medial 

aspect of the leg, to cover also all the areas surrounding the swelling. 

 

2) Ischemic compression of the MTrP in the medial aspect of the left gastrocnemius. 

With the patient laying on the treatment table on the left side, holding the left leg in 

slight hip and knee flexion and in front of the uppermost leg, I used my right thumb 

to press on the MTrP, waiting for release. 

 

3) PIR of gastrocnemius, semitendinosus and semimembranosus on both sides, starting 

from the left one; soleus on the left side. The procedure was performed according to 

Lewit. 

 

4) Active stretching of the iliopsoas muscle on both sides: in prone position, with 

abducted shoulder joints, flexion in the elbow and both hands closed in a fist, the 

patient had to place the dorsal side of the metatarsophalangeal joints and the first 

phalanges of the 2nd to 5th fingers on the treatment table to support herself. Extending 

the elbow joints and adducting the shoulders, she had her hip in extension raising her 

pelvis from the table and also her trunk was in extension. She had to keep her neck 

and head straight and in line with the upper part of the thoracic spine. The choice to 

make the patient support herself on her fists instead of keeping the palms of the hands 

on the table depends on the fact that she has a good ROM during trunk extension. 

Therefore, keeping the palms on the table, the raising of the pelvis from the table and, 

consequently, the hip extension movement, would not be performed till the possible 

maximum extent.   

This position had to be hold for about 1 min., then the patient went back to the starting 

position for about 30 sec. and then she repeated again the exercise for 1 min. 

 

5) Active stretching of the hamstrings on both sides: two exercises were performed. 
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First exercise. In sitting position on the treatment table and keeping the legs 

straight on the table, the patient had to perform hip flexion, bending her trunk 

forward, and touch the toes of her feet with her fingers. The patient had to 

perform 5 repetitions, every time holding the position for about 20 sec. 

Second exercise: the downward-facing dog pose, taken from yoga (Figure 7).     

 

              Figure 7 - Downward-facing dog yoga pose (37) 

 

The patient had to start from all-fours position on the treatment table: she had to 

support herself on the palms of the hands (shoulder-width apart) and the frontal part 

of the feet (metatarsal heads and toes). The palms must be in full contact with the 

table and the fingers abducted, with the third finger pointing forward, while the feet 

must be shoulder-width apart. The hands are placed on the table between 15 and 30 

cm in front of the shoulders and they are used as support. The hips and ankles are 

aligned in one axis, while the middle of the knees points toward the middle of the 

feet. The elbows are extended and the scapulas are in caudal position, stabilised on 

the chest. The spine is straight and the head is in elongation to the spine direction. 

From this position, slowly the patient had to extend the knee joints the most possible, 

push down the heels to the table and lift the tailbone toward the ceiling, performing 

hamstrings stretching. 

The patient had to hold this position for about 30 sec. and perform 3 repetitions. 

 

Subjective results: the patient felt the sensation of stiffness in her left leg decreased. 

 

Objective results: the ischemic compression of the MTrP in the medial side of the left 

gastrocnemius was particularly painful for the patient at the beginning, but after some 

time the pain decreased and there was a slight release of the tissues. The soleus on the left 
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side was less hypertonic. The patient felt some discomfort in the exercise for stretching 

of iliopsoas in particular on the left side.  

 

Self-therapy:  

 Active stretching of the left gastrocnemius, to facilitate its MTrP release, to be 

performed standing on the floor. The patient stands in front of a wall, with the body 

leaning towards the wall, the arms straight in front of her and the palms and the 

palmar side of the fingers against the wall. The right lower limb is taken forward. 

The left lower limb, instead, remains behind, with knee in extension, always with the 

sole of the foot on the ground and without raising the heel. A sensation of muscle 

stretching in the posterior calf must occur. Frequency: twice a day, in a set of 2 

repetitions, each one of the duration of 1 min.  

 Active stretching of the iliopsoas, to be performed in the same modality of the 

therapeutic session and on a mat on the floor. Frequency: twice a day in a set of 3 

repetitions, each one of the duration of 30 sec. 

 Active stretching of the hamstrings through the downward-facing dog pose exercise, 

to be performed on a mat on the floor. Frequency: twice a day, in a set of 5 repetitions, 

each one of the duration of 30 sec.  

 

Session 2 

Date: 18/01/2019 

 

Subjective: the patient felt some pain in the medial side of the left leg compared to last 

time, because the day before she went boxing and, during this activity, pain came and her 

conditions worsened.  

 

Objective: the aspection revealed that the medial side of the left gastrocnemius was more 

swollen than in the previous therapeutic session (Figure 8, in the supplement nr. 7.1). The 

anthropometric measurements about the circumference of the lower extremities were 

repeated and they showed an increase in the circumference of the left leg (from 39.5 to 

40.5 cm). Moreover, the palpation of the area revealed an increased hypertonicity of the 

medial aspect of gastrocnemius compared to the previous time. The patient was asked to 

jump on the floor for a few times and she felt pain in the left gastrocnemius. The left 

soleus was still hypertonic. 
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Goals of today’s therapy unit:  

 decreasing the swelling of the tissues in the medial side of the left calf 

 releasing the MTrP in the medial aspect of the left gastrocnemius 

 releasing the fascia of the left leg to both outward and inward directions and the soft 

tissue at the Achilles tendon on the left side 

 decreasing the hypertonicity of the left gastrocnemius, left soleus and piriformis on 

both sides 

 reducing the shortness of the hamstrings and piriformis on both sides 

 reducing the blockage of the SIJs on both sides 

 instructing the patient to perform self-mobilisation of SIJs on both sides and PIR self-

treatment for piriformis of both sides 

 

Therapy proposal: 

 soft tissue techniques  

 ischemic compression of MTrP 

 fascia release technique  

 PIR technique for hypertonic muscles 

 RI technique for gastrocnemius 

 active stretching of shortened muscles 

 mobilisation technique 

 

Procedures:  

 

1) Soft tissue techniques for the left gastrocnemius using the soft ball, with the patient 

in side lying position on the left side and then, in a second moment, in prone position. 

The technique was applied in the same way described in the therapeutic session of 

16th January.  

 

2) Ischemic compression of the MTrP in the medial aspect of the left gastrocnemius, 

with the patient lying on the treatment table on the left side. The technique was 

applied in the same way described in the therapeutic session of 16th January. 

 

3) Soft tissue techniques for fascia of the left leg. With the patient in supine position, 

holding the left hip and knee flexed and the sole of the left foot on the treatment table, 

the rotational shifting of the fascia around a longitudinal axis was performed. It was 
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applied in outward and inward directions in correspondence to the middle area of the 

leg, reaching the barrier and waiting for the release of the tissues. 

 

4) Soft tissue techniques for fascia at the Achilles tendon on the left side. With the 

patient in prone position and a foam roller under the dorsal side of the ankles, the soft 

tissue between the tendon and the bones was stretched in a C-shape and S-shape 

alternatively, reaching the barrier and waiting for the release of the tissues.  

 

5) PIR of the gastrocnemius and soleus on the left side and piriformis on both sides, 

performed according to Lewit. 

 

6) RI technique for the left gastrocnemius, performed according to Lewit. 

 

7) Active stretching of the hamstrings. The patient had to stand on the floor with feet 

together keeping her knees slightly bent, flex her trunk forward keeping her back 

straight, support her forearms on the treatment table with a flexion in the elbow joints 

of about 90° and keep the palms of her hands on the table. The neck was straight and 

in line with the spine and the patient had to perform pelvis anteversion. Then she had 

to extend her knee joints progressively, performing hamstrings stretching.  

The patient had to perform 2 repetitions, each time holding the position for about 1 

min.  

 

8) Active stretching of piriformis on both sides: in supine position, the patient had to 

keep both shoulder joints at 90° abduction and the right leg straight on the treatment 

table. She had to bend the left hip and knee at 90° angles and try to make it touch the 

table on the lateral side of the right leg, adducting and internally rotating the left hip 

joint. The patient had to keep her shoulders and arms down on the table despite the 

rotation of the pelvis and the spine to the right side. 

The patient had to hold this position for about 20 sec. and then she performed the 

same exercise on the right side. The exercise was repeated 3 times for each leg in 

alternate way.  

 

9) Mobilisation of the SIJs on both sides, starting from the right one. I performed it 

according to Mojžišova method, after that my supervisor taught me the procedure. 

 

10) Instructions to the patient about self-mobilisation of SIJs according to Mojžišova on 

both sides and PIR self-treatment for piriformis according to Lewit on both sides. 
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Subjective results: the patient felt the sensation of stiffness and the pain in the medial 

side of the leg decreased when jumping and during palpation. 

 

Objective results: the patient was asked again to jump on the floor on the left leg for a 

few times and she was less painful than at the beginning of the session. The soft tissue 

techniques using the soft ball and the ischemic compression of the MTrP of the left 

gastrocnemius had to be performed gentler than in the previous session, because the 

patient was more painful. At the end of the session the left gastrocnemius was still 

hypertonic but the MTrP was less painful to palpation. The left soleus was less hypertonic. 

 

Self-therapy:  

 Soft tissue techniques for the postero-medial side of the left leg using a soft ball. 

Frequency: twice a day for the duration of 5 min. 

 Active stretching of the left gastrocnemius, to facilitate its MTrP release, to be 

performed standing on the floor. The exercise has to be performed in the same way 

described in the therapeutic session of 16th January. Frequency: twice a day, in a set 

of 2 repetitions, each one of the duration of 1 min.  

 Self-mobilisation of SIJs on both sides. Frequency: twice a day, in a set of 3 

repetitions on both sides 

 PIR self-treatment for piriformis on both sides. Frequency: twice a day, in a set of 3 

repetitions on both sides. 

 

Session 3 

Date: 21/01/2019 

 

Subjective: the patient felt still some pain and discomfort in the medial left leg during 

the day but the situation improved compared to the last therapeutic session.  

 

Objective: the patient was asked to jump on the floor for a few times and she was still 

painful in the left calf but less compared to the last therapy session. The hypertonicity of 

the left gastrocnemius was slightly decreased compared to the previous time but still high. 

The examination of the fascia of the leg and at the Achilles tendon was repeated: the 

tissue at the Achilles tendon was more released but the fascia in the left leg was still stiff. 

 

Goals of today’s therapy unit:  

 decreasing the swelling of the tissues in the medial side of the left calf 
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 releasing the MTrP in the medial aspect of the left gastrocnemius 

 releasing the fascia of the left leg to both outward and inward directions 

 decreasing the hypertonicity of the left gastrocnemius, iliopsoas on both sides, 

gluteus maximus and rectus abdominis on both sides 

 releasing the tissues between the 1st and 2nd and between the 2nd and 3rd metatarsal 

bones on both sides 

 decreasing the limitations in the joints of the left and right feet and in the left ankle  

 reducing the shortness of piriformis, hip adductors and iliopsoas 

 

Therapy proposal: 

 soft tissue techniques  

 ischemic compression of MTrP 

 fascia release technique 

 PIR technique for hypertonic muscles 

 mobilisation technique 

 active stretching of shortened muscles 

 

Procedures:  

 

1) Soft tissue techniques for the left gastrocnemius using the soft ball, with the patient 

in side lying position on the left side and then, in a second moment, in prone position. 

The technique was applied in the same way described in the therapeutic session of 

16th January.  

 

2) Ischemic compression of the MTrP in the medial aspect of the left gastrocnemius, 

with the patient lying on the treatment table on the left side. The technique was 

applied in the same way described in the therapeutic session of 16th January. 

 

3) Soft tissue techniques for fascia of the left leg, with the patient in supine position. 

The technique was applied in the same way described in the therapeutic session of 

18th January. 

 

4) Soft tissue techniques for the tissue between the first and third metatarsal bones on 

both sides. With the patient in supine position and a foam roller under her knees, I 

put my thumbs on the first and second metatarsal bones, holding the sole of the foot 

with all my other fingers. Holding the second metatarsal bone fixed, the first 

metatarsal was moved into upward direction, reaching the barrier and then holding 
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the position till the tissue release. After that, the first metatarsal was moved into 

downward direction, reaching the barrier and then holding the position till the tissue 

release. The same procedure was repeated also for the second and third metatarsal 

bones.    

 

5) Mobilisation of the joints of both feet according to Lewit. On the left side, the 

mobilised joints were: the MTP joint of the first toe in upward and downward 

direction, the cuboid-navicular, Chopart and talocrural joints.  

The mobilisation of the cuboid bone was performed though a thrust, with the patient 

lying in prone position. 

On the right side, the mobilised joints were: the IP joint of the big toe in downward 

direction and the subtalar joint in the direction of inversion. 

 

6) PIR of gastrocnemius on the left side; iliopsoas and rectus abdominis on both sides, 

starting from the left one; gluteus maximus. The procedure was performed according 

to Lewit. 

 

7) Active stretching of piriformis and hip adductors of one leg and stretching of the 

iliopsoas of the opposite leg. The pigeon pose, taken from yoga (Figure 9), was used. 

 

 

                          Figure 9 - Pigeon yoga pose (18) 

 

Starting from kneeling position on the treatment table, the patient sat down taking 

the right lower limb into knee flexion and hip flexion, external rotation and slight 

abduction. The opposite leg was taken into hip extension, keeping the knee straight 

and the sole of the foot in line with the limb. The back and the neck were straight 

and the chest open. The hips and shoulders were kept at the same level, on an 

imaginary line parallel to the treatment table. The upper extremities were moved in 
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front of the body into shoulder flexion, keeping the elbows straight, and the tip of 

the fingers of both hands were in contact with the table, having a support function. 

The patient was asked to stay in this position for about 2 min. and then switch the 

legs, repeating the exercise for other 2 min.  

 

Subjective results: the patient felt a sensation of relieve in the left leg. Some discomfort 

was still present on both sides, in particular the left one, while stretching the iliopsoas in 

the pigeon position.  

 

Objective results: the hypertonicity of the left gastrocnemius had slightly decreased and 

the MTrP in its medial side was less stiff and painful. The fascia of the left leg was more 

released. The iliopsoas was still quite shortened, in particular on the left side. 

 

Self-therapy: 

 Soft tissue techniques for the postero-medial side of the left leg using a soft ball. 

Frequency: twice a day for the duration of 5 min. 

 Active stretching of the left gastrocnemius, to facilitate its MTrP release, to be 

performed standing on the floor. The exercise has to be performed in the same way 

described in the therapeutic session of 16th January. Frequency: twice a day, in a set 

of 2 repetitions, each one of the duration of 1 min.  

 Active stretching of the hamstrings through the downward-facing dog pose exercise, 

to be performed on a mat on the floor. Frequency: twice a day, in a set of 5 repetitions, 

each one of the duration of 30 sec.  

 Active stretching of piriformis, hip adductors and iliopsoas through the pigeon pose 

exercise. Frequency: twice a day, performing one repetition for each side, of the 

duration of about 2 min. for each side 

 

Session 4 

Date: 23/01/2019 

 

Subjective: the patient felt a decrease of stiffness in the left leg and she had no more pain 

or discomfort in its medial side during the day. 

 

Objective: the aspection revealed that the medial side of the left gastrocnemius was less 

swollen compared to the previous times and the palpation showed a decreased 

hypertonicity. The tissue between the metatarsal bones on both sides was more released. 
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The joint play examination of the foot and ankle on both sides was repeated: some of the 

joints on both sides were still stiff. The left soleus was still quite hypertonic. 

 

Goals of today’s therapy unit:  

 decreasing the swelling of the tissues in the medial side of the left calf 

 releasing the MTrP in the medial aspect of the left gastrocnemius 

 releasing the fascia of the left leg to both outward and inward directions 

 increasing the joint play. On the left side: MTP joint of the big toe, Chopart, talocrural 

and tibio-fibular joint, tibio-femoral joint in lateral direction. On the right side: 

subtalar and patello-femoral joints 

 decreasing the hypertonicity of the soleus, piriformis and iliopsoas on the left side 

and biceps femoris on both sides 

 instructing the patient about PIR self-treatment of the left soleus 

 

Therapy proposal: 

 soft tissue techniques 

 ischemic compression of MTrP 

 fascia release technique 

 mobilisation technique 

 PIR technique for hypertonic muscles 

 RI technique for soleus 

 

Procedures:  

 

1) Soft tissue techniques for the left gastrocnemius using the soft ball, with the patient 

in side lying position on the left side and then, in a second moment, in prone position. 

The technique was applied in the same way described in the therapeutic session of 

16th January.  

 

2) Ischemic compression of the MTrP in the medial aspect of the left gastrocnemius, 

with the patient lying on the treatment table on the left side. The technique was 

applied in the same way described in the therapeutic session of 16th January. 

 

3) Soft tissue techniques for fascia of the left leg, with the patient in supine position. 

The technique was applied in the same way described in the therapeutic session of 

18th January. 
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4) PIR of soleus, iliopsoas and piriformis on the left side; biceps femoris on both sides 

starting from the left one. The procedure was performed according to Lewit. 

 

5) RI technique for the left soleus, according to Lewit 

 

6) Mobilisation of the subtalar and the patello-femoral joints on the right side; the MTP 

joint of the big toe, the Chopart joint, the talocrural joint, the tibio-fibular joint and 

tibio-femoral joint in lateral direction on the left side. The procedure was performed 

according to Lewit. 

 

7) Instructions for PIR self-treatment of the left soleus, according to Lewit. 

 

Subjective results: the patient felt the medial side of the left leg less stiff and less painful 

to palpation. She felt a sensation of strong stretching in the pelvic area during the PIR of 

iliopsoas, in particular when the left side was treated. 

 

Objective results: the fascia of the left leg was softer, the medial side of the left 

gastrocnemius was less swollen and its MTrP was less painful to palpation. 

 

Self-therapy:  

 Soft tissue techniques for the postero-medial side of the left leg using a soft ball. 

Frequency: twice a day for the duration of 5 min. 

 Active stretching of the left gastrocnemius, to facilitate its MTrP release, to be 

performed standing on the floor. The exercise has to be performed in the same way 

described in the therapeutic session of 16th January. Frequency: twice a day, in a set 

of 2 repetitions, each one of the duration of 1 min.  

 PIR self-treatment of the left soleus, according to Lewit. Frequency: twice a day, in 

a set of 3 repetitions 

 Active stretching of piriformis, hip adductors and iliopsoas through the pigeon pose 

exercise. Frequency: twice a day, performing one repetition for each side, of the 

duration of about 2 min. for each side 

 

 

 

 



66 
 

Session 5 

Date: 25/01/2019 

 

Subjective: the patient felt the medial side of the left leg slightly stiffer compared to the 

previous therapeutic session. During the performance of the pigeon pose as self-

treatment, she felt less discomfort in the leg where the iliopsoas was stretched alternately. 

 

Objective: the aspection of the left gastrocnemius showed no increase in the swelling, 

but the palpation showed a slight increase of the tonus compared to the last time. The 

patient was asked to jump on the floor for a few times and she didn’t feel any pain. The 

palpation of the hamstrings on both sides was performed and the left side appeared still 

quite stiff.  

 

Goals of today’s therapy unit:  

 decreasing the swelling of the tissues in the medial side of the left calf 

 releasing the MTrP in the medial aspect of the left gastrocnemius 

 releasing the fascia of the left leg to both outward and inward directions and the fascia 

of the trunk on the right side in longitudinal direction  

 decreasing the hypertonicity of the gastrocnemius, biceps femoris, hip adductors, 

semitendinosus and semimembranosus on the left side and rectus femoris on the right 

side 

 decreasing the shortening of iliopsoas on both sides, hip adductors on the left side 

and quadratus lumborum on the right side 

 instructing the patient about PIR self-treatment for biceps femoris and medial 

hamstrings 

 

Therapy proposal: 

 soft tissue techniques 

 ischemic compression of MTrP 

 fascia release technique 

 PIR technique for hypertonic muscles 

 active stretching for shortened muscles 
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Procedures:  

 

1) Soft tissue techniques for the left gastrocnemius using the soft ball, with the patient 

in side lying position on the left side and then, in a second moment, in prone position. 

The technique was applied in the same way described in the therapeutic session of 

16th January.  

 

2) Ischemic compression of the MTrP in the medial aspect of the left gastrocnemius, 

with the patient lying on the treatment table on the left side. The technique was 

applied in the same way described in the therapeutic session of 16th January. 

 

3) Soft tissue techniques for fascia of the left leg, with the patient in supine position. 

The technique was applied in the same way described in the therapeutic session of 

18th January. 

 

4) PIR of gastrocnemius, biceps femoris, semitendinosus and semimembranosus, hip 

adductors on the left side; rectus femoris on the right side. The procedure was 

performed according to Lewit. 

 

5) Shifting of the fascia of the trunk in longitudinal direction on the right side, according 

to Lewit. 

 

6) Stretching of iliopsoas on both sides. Putting a foam pad on the floor, the patient had 

to stay in kneeling position with the left knee on the pad, the left leg and foot straight 

on the floor, the right lower extremity bent in the hip and knee and the right foot with 

the sole on the floor, straight and in line with the right thigh. The pelvis had to be 

levelled, with the iliac crests at the same high, and the back straight. The neck and 

the shoulders didn’t have to be protracted. The patient performed a slight hip 

extension on the left side, therefore stretching the iliopsoas. The position was hold 

for about 2 min., then the same exercise was performed switching the legs. 

 

7) Stretching of the quadratus lumborum on the right side and of the hip adductors on 

the left side. The patient had to sit on a mat on the floor, keeping the left leg into 

abduction with straight knee and the right leg in hip and knee flexion and hip external 

rotation. She had to bend her trunk laterally to the left side, holding her right arm 

over her head and the left hand on the floor to support herself. She had to hold the 

position for about 30 sec. The repetitions were 3 in total. 
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8) Instructions about PIR self-treatment for biceps femoris and medial hamstrings 

 

Subjective results: the patient felt the left medial leg less stiff and a decrease in pain to 

palpation. It was not so easy for the patient to have a right posture at the beginning of the 

iliopsoas stretching exercise, anyway she felt less discomfort than the previous times 

during the iliopsoas stretching. 

 

Objective results: the left medial gastrocnemius is less swollen, the muscle is less stiff 

and the MTrP is less painful to palpation. The fascia of the left leg is softer. 

 

Self-therapy:  

 Soft tissue techniques for the postero-medial side of the left leg using a soft ball. 

Frequency: twice a day for the duration of 5 min. 

 Active stretching of the left gastrocnemius, to facilitate its MTrP release, to be 

performed standing on the floor. The exercise has to be performed in the same way 

described in the therapeutic session of 16th January. Frequency: twice a day, in a set 

of 2 repetitions, each one of the duration of 1 min.  

 PIR self-treatment for the left biceps femoris. In supine position, keeping the right 

leg straight on the treatment surface, the patient has to use a rope, holding it with 

both hands and making it pass under the sole of her left foot. Then, pulling the rope, 

she has to rise her leg in hip flexion, adduction and internal rotation, applying in this 

position the PIR principles of muscle contraction, respiration and muscle relaxation. 

Frequency: twice a day, in a set of 3 repetitions 

 PIR self-treatment for the left semitendinosus and semimembranosus. In supine 

position, keeping the right leg straight on the treatment surface, the patient has to use 

a rope, holding it with both hands and making it pass under the sole of her left foot. 

Then, pulling the rope, she has to rise her leg in hip flexion, abduction and external 

rotation, applying in this position the PIR principles of muscle contraction, 

respiration and muscle relaxation. Frequency: twice a day, in a set of 3 repetitions 
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3.7 Final kinesiologic examination 

 

It was carried out at the end of the fifth and last therapeutic session, on 25th 

January.   

 

3.7.1 Static postural examination 

 

It was performed from the back, front and both sides. 

 

 Back view 

 The distance between the heels is in the normal range, but the feet run parallel to 

each other instead of slightly pointing outward. The medial side of the right heel is 

pressing the floor slightly more compared to the left one. The right Achilles tendon is 

running down with a slight lateral deviation in its distal part compared to the other side.  

The contour of the medial aspect of the legs is not symmetrical because the middle 

of the left one, in correspondence to the patient’s problematic area, is more prominent. 

The lateral contour is symmetrical on both sides. The popliteal line on the left side is only 

slightly less marked than on the other side, due to the slight prominence of the proximal 

part of the medial and lateral heads of the gastrocnemius just below and in correspondence 

to the popliteal line. 

The left subgluteal line is higher than on the other side. The left iliac crest is 

slightly higher than on the right side and this difference leads to a slight obliquity of the 

pelvis, dropping to the right. 

The spine shows a not marked S-shape scoliotic curve: the tract from Th5 till L1 

vertebrae forms a convexity pointing to the left and the apex of the curve is in Th9 

vertebra; the segment from L2 to L4 shows a convexity pointing to the right, with the 

apex of the curve being L3. The fold of skin and subskin present in correspondence to the 

right waist is a sign of the lateral bending of the trunk to the right. 

The asymmetry of the pelvis and the presence of scoliosis lead to an asymmetry 

in the upper part of the body: the left shoulder is elevated, the right thoracobrachial 

triangle is slightly smaller than the left one, the left scapula and shoulder girdle are 

elevated. Moreover, the margo medialis of the left scapula is not flat on the posterior ribs 

but it’s protruding. Also the left upper extremity is more elevated than on the other side, 
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so the position of the axilla, the elbow joint and the tip of the third finger of the hand end 

at a higher level. 

The paravertebral muscles in the distal half of the back appear symmetrical. The 

cervical spine and the position of the head are straight. 

 

 Right and left side views 

 The postural alignment is good: the body doesn’t lean forward and the toes don’t 

press the ground, the calves and the thighs are symmetrical and the knee joints don’t show 

hyperextension nor semiflexion. The anteversion of the pelvis is in the normal range and 

the lumbar and thoracic spine show normal lordotic and kyphotic curves. The cervical 

spine is slightly protracted forward and thus also the head. 

There are two asymmetries. The left shoulder is slightly protracted compared to 

the right side, so the left elbow joint is hanging down slightly more anteriorly than the 

right one. Moreover, the presence of the fold in the skin on the right side, in the middle 

of the trunk, that is absent on the opposite side is one of the signals of the lateral bending 

of the trunk that were evident from the posterior and anterior points of view. 

 

 Frontal view 

 The feet are a Greek type, run parallel to each other and show a slight tendency to 

hallux valgus. The medial longitudinal arch of the right foot is slightly decreased and, as 

a consequence, the weight of the body on the right sole is shifted more medially. The 

tendons in correspondence to the anterior side of the right ankle are more protruding than 

on the other side, showing a higher activity. 

 The contour of the middle aspect of the medial left leg is slightly more prominent 

than on the right side, because of the swelling of the tissues in the patient’s problematic 

area. On the other hand, the lateral contour of the legs and both thighs are symmetrical. 

Instead of having the feet pointing slightly outward and patella pointing forward, the 

patient shows an inverted situation, with the feet pointing forward while patella is 

pointing outward. 

 The pelvis is characterized by a slight obliquity, with the right side being lower. 

The waist is higher on the left side and two folds in the skin are present only on the right 

side, sign of the lateral bending of the trunk to the right side. The left shoulder is higher 

and also the left upper extremity hangs down at a higher level compared to the other side. 

 The supraclavicular hole is more marked on the left side, because the left shoulder 

is protruding slightly forward. The neck and the head are straight. 
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3.7.2 Breathing stereotype 

 

When the patient is in standing position it is possible to observe first of all the 

forward and upward movement of the chest. Also the lateral expansion of the lower thorax 

is visible, even if the movement is less marked than the one in the upper chest. There is 

almost no movement of the abdominal part. 

In sitting position the abdominal movement results slightly increased than in 

standing position, but substantially the breathing pattern doesn’t change and continues to 

be mostly upper thoracic. 

In supine as well as in prone position, the abdominal muscles are very relaxed and 

the breathing stereotype respects all the three phases: abdominal area, lower thorax and 

then upper thorax. 

The position of the trunk is open but not completely symmetrical, because of the 

slight leaning to the right side producing a slight C curve. 

 

 The shape of the trunk is normal and symmetrical 

 The rate of breathing is 1:2 

 The number of inspiration-expiration cycles is 13/min. 

 The intensity of breathing is in the normal range 

 Concerning the synkinesis, the shoulders are in the normal inspiration-expiration 

movement range 

 The activity of accessory muscles is not evident  

 On the basis of aspection, there aren’t asymmetries during respiration 

 The palpation during breathing in supine position shows that there were no 

asymmetries in the movements and in the body parts 

 

3.7.3 Palpation of the pelvis 

 

In the frontal plane from a backward view, the pelvis is characterised by a slight 

obliquity, dropping to the right side. In fact the iliac crests and the posterior superior iliac 

spines are symmetrical in shape but asymmetrical in the position, because the left ones 

are slightly higher compared to the right side.  
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From a frontal view, there is an opposite situation, because the left anterior 

superior iliac spine is slightly lower than the right one. However, the anterior tilt appears 

in the normal range. 

In the transversal plane, no pelvic rotation towards one side is observed. 

 

3.7.4 Tests for sacroiliac joint 

 

 Rosina test: the tension of the paravertebral muscles in the area of the posterior 

superior iliac spine on the side where the patient turns her head and the slight rising 

of the forefingers are felt moderately on the right side, revealing a slight restriction 

in the joint, and normally on the other side, revealing no limitations 

 Spine sign test: the increase of the distance between the two thumbs is moderate on 

the right side, showing a slight restriction in the joint, and good on the left side, 

because here no limitation in the joint is present  

 

3.7.5 Dynamic spine examination 

 

 Backward 

 During the retroflexion movement, the lumbar segment is quite flexible. Anyway 

the marked effect of arching is given mostly by the segment L4-L5, that is the point of 

maximal extension; the other vertebral joints are less flexible. The retroflexion is limited 

in correspondence of the upper distal half of the thoracic spine (vertebrae Th7, Th8, Th9), 

while the proximal half has a higher level of flexibility. Then the cervical segment bends 

in a fluent curve.  

The S-shape scoliotic curve already found in the static postural examination can 

be observed. The medial border of left scapula is more prominent and forms a deeper 

concavity close to this border than on the right side. Moreover, the paravertebral muscles 

are more elevated in the left lumbar segment than in the opposite side.  

 The extension movement of the patient is fluid and has a good range of motion. 

The patient feels a slight discomfort in the cervical area due to the effort to sustain the 

weight of the head falling backward, but she doesn’t feel pain. In this posture, the same 

discomfort, even if lower, is present in the lower lumbar region, but it goes away as soon 

as the patient comes back into standing position, achieved easily and in a fluid way.   
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 Latero-flexion to the left 

 While bending to the left side, the lumbar region from L5 to L2 has a fluent curve, 

then the tract from L1 to Th5 - that is the upper curve of the S-shape scoliosis - remains 

quite straight. The upper segment of the thoracic spine and the cervical spine, instead, 

show a fluent curve.  

 Asymmetries of paravertebral muscles in the area of scapula can be observed: on 

the right side they are more prominent at about half way the length of the medial border 

of scapula. The bending movement is performed in a fluid way and the patient doesn’t 

feel any pain or discomfort, but the ROM of the spine appears slightly restricted.  

 

 Latero-flexion to the right 

 On the right side the pattern of the spine latero-flexion is different: the lumbar 

segment from L5 to L2 - that corresponds to the lower curve of the S-shape scoliosis - 

remains quite straight, then from L1 to Th5 the spine shows a fluent curve, that continues 

in the upper thorax and in the cervical region.  

 The muscular asymmetries have opposite disposition: muscles are more 

prominent at the centre of the medial border of scapula on left side. During the lateral 

bending the patient doesn’t feel any pain or discomfort. The movement of the trunk is 

very fluent and it’s performed in a very good ROM. 

 

 Forward 

 When the patient is bending forward, the less flexible segment is the lumbar one. 

The rest of the spine shows a fluent curve despite the presence of the upper curve of the 

S-shape scoliosis, with a slight asymmetry in the paravertebral muscles, which are more 

prominent in the right side along the lower thoracic spine.  

The patient covers the whole ROM and doesn’t feel pain either during the 

movement nor when she remains for some time in the flexed position. There is a high 

fluidity of movement in reaching the forward position and in coming back to the starting 

position. 
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3.7.6 Specific tests of posture 

 

 Véle test: grade 1. The toes of both feet are flat on the ground without pressing it. 

 Single-leg stance test: the overall stability with open eyes is maintained and there is 

only a slight difference between the two sides of the body concerning the facility to 

maintain the balance, with a higher difficulty on the right side. 

Relating to the segmental stability with open eyes, the most evident movement is 

the shift of the body weight between the medial and the lateral side of the foot. This 

weight shift is moderate, even if it is slightly higher on the right side: the toes don’t 

rise up but keep in touch with the floor. Therefore, also the stability of the trunk is 

high and the lateral bending of the trunk is very slight, even if more evident when the 

right foot is loaded. 

The overall stability with closed eyes is maintained, independently on which is 

the weight-bearing foot, but when the body weight is on the right foot the patient is 

less stable. 

Concerning the segmental stability with closed eyes, there is an increased 

instability of all the body segments. To balance herself, the patient not only shifts the 

weight of the body between the medial and lateral side of the foot in contact with the 

floor, but she also rises the toes from the ground producing alternate supination and 

pronation of the foot, particularly when she is standing on the right foot. Her ankles 

are more movable and the activity of the tendons is quite evident. Also the pelvic 

lateral tilt is evident in the effort to maintain balance. The patient tries to balance the 

movement of the pelvis with the movement of arms and shoulders, so that the trunk 

bends sometimes to the right side and sometimes to the left one. All these movements 

are more marked when the test is performed on the right side, but the patient doesn’t 

lose her balance.  

 Trendelenburg sign: negative. The patient can keep the leg flexed at 90° for all the 

time. The lateral shift of the pelvis is not present. The drop of the pelvis to one side 

is not present. About the trunk, no movement in latero-flexion is present. 
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3.7.7 Modification of standing and jumping 

 

The patient is able to maintain balance while standing on tiptoes and her trunk is 

quite stable. In the feet there is a slight shift of the load between the medial and lateral 

aspect of the parts in contact with the floor (metatarsal joints and phalanges of the toes).   

When jumping on each single foot, the patient doesn’t feel any pain. 

 

3.7.8 Gait analysis 

 

The base of support is wider than the average and the medial malleoli are quite 

distant from each other during walking. This element has an influence on the movement 

of the pelvis: in fact the excursion of the sway from side to side around a vertical axis and 

the pelvic lateral tilt on the side that is loaded are decreased. On the contrary, instead, the 

lateral shift of the pelvis and trunk from side to side, to load each foot alternately, is more 

evident than the average.  

This increased lateral shift of the pelvis and trunk and the increased distance 

between the feet have some consequences on the sequence of movements of the foot: in 

the heel strike, the heel comes into contact with the floor quite strongly. Anyway in this 

phase the activity of the toe and ankle extensors muscles and tendons is evident and the 

toes extension is good on both sides. Then the passage to the next phase, the early flatfoot, 

is very fast and the foot is dropping to the floor heavily. These two first phases of the foot 

movement confer the gait a certain heaviness. In the last phase, the toe-off, the patient is 

rising the foot performing the extension of the toes fully on both sides. 

The feet, during the gait, are kept parallel instead of slightly divergent. Moreover 

the axial position of the lower extremities doesn’t show any varosity or valgosity, but the 

patella on both sides is facing slightly outward.  

There are no anomalies in the walking speed and in the length of the steps. The 

duration of the swing phase is about 40% of the whole gait but, while moving the right 

foot, the duration is slightly shorter than when the opposite limb moves, so that the 

walking rhythm shows the tendency to a slight asymmetry: the foot flat and midstance 

phases, in fact, are slightly longer on the right side. Besides this, the synkinesis of the 

shoulders (their counter rotation in relation to the rotation of the pelvis) is not completely 

symmetrical, because the left shoulder shows a more marked movement compared to the 
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right one, which remains more static. The different shoulder synkinesis leads to a 

difference in the arms swing, because the left arm has a more pronounced forward 

swinging than the right one.   

With regard to the movement of the knee and the ankle, during the heel strike the 

patient shows a complete extension of the joint, in the toe-off and swing phases the rising 

of the knee and the flexion of the knee joints are slightly limited. At the end of the swing 

phase, the dorsiflexion of the ankle joint has similar ROM on both sides. 

Concerning the lumbar and lower thoracic spinal column, while walking the 

movement occurs around all the three possible axes and it is in the norm. About the 

flexion and extension movement, the point of the greatest lumbar excursion is at L3, while 

the thoracic spine, at the same time, is bending in a counter excursion. Concerning the 

alternating lateroflexion curves from one side to the other one, the lumbar and lower 

thoracic convexity is towards the left side when the right foot steps forward and, 

oppositely, towards the right side when the left foot is forward. This lateral curve is 

slightly more pronounced when the bearing foot is the right one, for the presence of the 

scoliotic curve pointing to the left in the whole lower thoracic segment, the elevation of 

the left shoulder and the tendency of the trunk to lean towards the right side, shown by 

the patient also in the static standing posture.   

The activity of the abdominal muscles is slightly evident: sometimes during 

walking the contraction of rectus abdominis to keep the straight posture can be noticed. 

Among the muscles of the back, above all the activity of paravertebral muscles of the 

lumbar area and the middle thoracic area on the left side is evident. The head is straight 

and stable. The stability of walking is maintained in all the phases. 

 

3.7.9 Anthropometry 

 

All the measurements (Table 6) were taken with the measuring tape and are 

expressed in centimetres. 
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Anatomical measurement Right Left 

Height in standing 175 

Anatomical length 84 84 

Functional length 90 89.5 

Apparent length 95 96 

Length of thigh 45 45 

Length of calf 39 39 

Length of foot 24 24 

Circumference of thigh (15 cm above the knee cap) 61 59 

Circumference of thigh (10 cm above knee cap) 56 54 

Circumference of knee  40 40.5 

Circumference of calf 38 39 

Circumference of ankle 25 25 

Circumference of foot 23.5 23.5 

Circumference of waist 76 

Circumference of hips 99 

Table 6 - Final examination: length and circumference of the lower extremities 

 

3.7.10 Goniometry 

 

The measurements of the ROM of the joints of the lower extremities (Table 7) and 

the ROM of the spine (Table 8) were taken. The ones of the lower extremities are written 

according to the international SFTR method; in the movements of lateroflexion and 

rotation of the cervical and thoraco-lumbar spine, instead, there is only a comparison 

between right and left side of the body for the same type of motion.  

The tool used to take the measurements was the plastic goniometer; all the 

numbers in the tables below express degrees. 

The hip, knee, ankle and MTP I joints, the cervical spine and the thoraco-lumbar 

spine (lateroflexion and rotation) were measured according to Janda. The MTP II-V, IP 

I, IP II joints and the flexion and extension of the thoraco-lumbar spine measurements 

were taken only in an indicative way, without the use of the goniometer, performing 

active and passive extension and flexion. 
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The ROM of the cervical spine was measured while the patient was sitting on the 

treatment table with the sole of the feet being in contact with the floor; for the rotation of 

the thoraco-lumbar segment of the spine, the patient performed the movements in the 

same position keeping the hands clasped behind the neck.  

 

Joint AROM PROM 

 Right Left Right Left 

Hip               S     20-0-120 15-0-125 25-0-130 20-0-130 

                     F   40-0-10 35-0-10 45-0-15 40-0-15 

                     R 45-0-35 45-0-35 50-0-40 50-0-40 

Knee             S 0-0-140 0-0-140 0-0-145 0-0-150 

Ankle            S 20-0-45 20-0-45 25-0-50 25-0-50 

                     R 20-0-35 20-0-40 25-0-40 30-0-45 

MTP I           S 45-0-40 45-0-35 55-0-50 50-0-45 

                     F 5-0-10 5-0-10 15-0-20 15-0-20 

MTP II-V     S ±  30-0-20 ±  30-0-20 ±  40-0-35 ±  40-0-35 

IP I             S ±  0-0-60 ±  0-0-70 ±  5-0-70 ±  5-0-80 

IP I II-V       S ±  0-0-20 ±  0-0-20 ±  0-0-35 ±  0-0-35 

IP II II-V      S ±  0-0-15   ±  0-0-15 ±  45-0-30 ±  45-0-30 

Table 7 - Final examination: ROM of the joints in the lower extremities 

 

Joint AROM PROM 

C spine         S 45-0-40 50-0-45 

 Right Left Right Left 

                     F 35 45 40 50 

                     R 45 55 50 65 

 AROM PROM 

Th-L spine   S ±  20-0-75 ±  20-0-85 

 Right Left Right Left 

                     F 40 30 45 35 

                     R 40 30 45 35 

Table 8 - Final examination: ROM of the vertebral column 
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3.7.11 Muscle length test 

 

Some of the tests were performed according to Janda, some others according to 

Kendall. 

 Ankle plantar flexors (according to Janda): gastrocnemius is grade 0 on both sides; 

soleus is grade 0 on both sides 

 Hip flexors (according to Kendall): iliopsoas has no shortness on the right side and 

slight shortness on the left, where the patient feels a moderate discomfort together 

with the sensation of stretching. Quadriceps has no shortness on both sides. Tensor 

fasciae latae has no shortness on both sides 

 Hip adductors (according to Janda): grade 0 on the right side, grade 1 on the left one  

 Hamstrings (according to Kendall): no shortness on the right side, slight shortness 

on the left one 

 Forward-bending test for length of posterior muscles (according to Kendall): no 

shortness  

 Quadratus lumborum (according to Janda): grade 1 on the right side, grade 0 on 

the left one 

 Piriformis (according to Janda): grade 1 on both sides 

 

3.7.12 Aspection and palpation of the symptomatic area in gastrocnemius 

 

The problematic area in the medial part of the left gastrocnemius is slightly 

swollen. The skin doesn’t show any redness.  

The muscle is slightly stiff and slightly painful to palpation. It is possible to find 

a smaller nodule (MTrP) in the muscle, causing a twitch response, which is moderately 

stiff and moderately painful to palpation. There is no difference in the temperature of the 

skin compared to the rest of the body. 

 

3.7.13 Muscle tonus palpation 

 

 Gastrocnemius: the medial part on the left side is only slightly swollen and also 

slightly hypertonic and painful to palpation. A taut band with a MTrP, that is 

moderately stiff and painful to palpation and that is causing a twitch response, is 
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present. On the left side, the proximal part of the medial and lateral heads and the 

belly of the lateral head are characterized by a slight hypertonicity. The belly of the 

medial and lateral heads of gastrocnemius on the right side have normal tonus. The 

whole right calf is not sensitive to palpation 

 Soleus: on the right side the muscle has normal tonus; on the left side it’s slightly 

hypertonic on the antero-medial side of the calf, near the border with gastrocnemius. 

It’s not painful to palpation 

 Semitendinosus, semimembranosus: the left side has a moderate hypertonicity, 

while in the right side it’s slight. The pain to palpation decreased on the left side. On 

the left there is a taut band with MTrP distally, that is moderately stiff and painful to 

palpation 

 Biceps femoris: on the right side the muscle tonus is normal. On the left side the 

hypertonicity is slight and present in particular in the distal part. The muscle is only 

slightly painful to palpation on the left side, on the other side there is no pain 

 Rectus femoris: both sides are slightly hypertonic and are not painful to palpation 

 Vastus medialis: it’s hypertonic in the central and distal part and slightly painful to 

palpation on both sides. On the right side the hypertonicity is slight. On the left it’s 

moderate, showing a taut band with a MTrP near the insertion of the muscle. This 

MTrP is painful to palpation and causing a twitch response  

 Vastus lateralis: the tonus is normal on both sides and there is no pain to palpation 

 Hip adductors: on both sides, in the central medial part of the thighs, there is a 

moderate level of hypertonicity and the muscles are moderately painful to palpation. 

On the left side, in the central medial part, a taut band with a moderately painful 

MTrP is present 

 Hip abductors: the tonus is normal on the left side, while on the right one the gluteus 

medius is moderately hypertonic in the posterior superior part, near the posterior 

gluteal line. There’s no pain to palpation 

 Iliopsoas: the palpation of psoas in correspondence to the anterior part of the iliac 

crest shows hypertonicity on both sides of the body, moderate on the left side and 

slight on the right one. The iliacus has a normal tonus on both sides. The palpation 

of the psoas is slightly painful on both sides 

 Piriformis: it’s slightly hypertonic on both sides. On the left side, in the half 

proximal part, it’s possible to feel a taut band with a MTrP near the origin, that is 
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moderately painful to palpation. On both sides the muscle is slightly painful to 

palpation 

 Gluteus maximus: on both sides it’s moderately hypertonic. On the right side, in the 

half lower part, it’s possible to find a taut band with a MTrP that is moderately painful 

to palpation. On the left side the MTrP located in the superior medial portion is 

markedly painful when palpated. On both sides the palpation of the medial, central 

and lateral parts is slightly painful 

 Rectus abdominis: the portion of muscle running near umbilicus is characterized by 

a slight level of hypertonicity on the left side, while the right side has normal tonus. 

In the origin of the muscle, at the symphysis pubis, the muscle is moderately 

hypertonic on both sides. The palpation is moderately painful at symphysis pubis on 

both sides, while near umbilicus on the left side there is slight pain and on the right 

side no pain 

 External obliques: on the right side they are hypertonic in the half distal part but 

they are not painful to palpation. On the left side the tonus is normal 

 Erector spinae: a moderate hypertonicity is present on the left side, in the lumbar 

segment and in the upper thorax, along the medial side of the scapula. It’s not painful 

to palpation 

 Trapezius: a moderate hypertonicity is present on both sides and it’s possible to find 

a MTrP on each side 

 Levator scapulae: it’s markedly hypertonic and painful to palpation on the left side. 

On the right side, instead, the tonus is normal and there is no pain to palpation 

 

3.7.14 Fascia and soft tissue examination 

 

The applied technique was according to Lewit.  

 Fascia in the thighs and legs: fascia of both thighs are not restricted. In the middle 

of the left leg, there are no restrictions of the fascia in the inward rotational 

movement, while in the outward rotational movement a slight limitation is present. 

The right leg shows no problems 

 Fascia at the Achilles tendon: no restrictions are present on both sides 

 Soft tissue pad at the calcaneus: there are no restrictions on both sides  
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 Soft tissue between the metatarsal bones: the right side doesn’t show stiffness of 

the tissue between the metatarsal bones. On the left side, a slight stiffness between 

the 1st and 2nd metatarsal bones is present  

 Fascia on both sides of the trunk: while stretching in side bending, on the right 

side a slight restriction of fascia is present, while the opposite side shows no 

problems 

 

3.7.15 Joint play examination 

 

1) All the joints of both feet were checked.  

 Proximal and distal interphalangeal: the IP joint of the big toe on the right side 

is slightly restricted in downward direction, while there are no restrictions on the 

left one 

 Metatarsophalangeal: no restrictions are present on both sides 

 Cuboid-navicular: no restrictions are present on both sides 

 Lisfranc: no restrictions are present on both sides 

 Chopart: on the left side the joint is slightly limited 

 Subtalar: a moderate restriction in the direction of inversion is present on the 

right side  

 Talocrural: no restrictions are present on both sides 

 

2) The joints of the knee were examined. 

 Tibio-fibular: the joint is normal on the right side; on the left there is a slight 

limitation but it is not painful to palpation 

 Tibio-femoral: there are no limitations on both sides 

 Patello-femoral: there are no limitations on both sides 

 

3) The SIJs were tested according to Lewit, performing the springing test with the 

patient supine.  

 The patient shows a slight restriction on the right side and normal movement of 

the joint on the left one. 
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3.7.16 Deep stabilization system examination 

 

 Intra-abdominal pressure test: the patient shows the activation of the abdominal 

muscles without bowing the wall first; moreover, there is a dominance of the upper 

rectus abdominis 

 All-fours position test: signs of disturbances are the femurs in internal rotation, an 

increased kyphosis in the lumbar and thoracic spine and the scapulas slightly elevated 

and winging from the rib cage, in particular on the left side 

 Deep squat test: the weight support shifts to the medial side of the foot. Moreover, 

there is an increase of the spinal curves and a slight elevation of the shoulders 

 

3.7.17 Neurological examination 

 

 Superficial sensation: the sciatic nerve irradiates from the L4 to the S3 segments of 

the sacral plexus. Therefore, the tactile, thermic and algic sensation was checked for 

every dermatome innervated by a branch of the sciatic nerve.  

Dermatomes L4, L5, S1, S2, S3, S4: normal sensation. 

 

 Lasségue’s manoeuvre: negative in both legs 

 

3.8 Final kinesiologic examination’s conclusion 

 

The situation in the medial aspect of the middle left leg is quite good. In fact, the 

swelling is still visible by aspection but it’s only slight, as the anthropometric 

measurements confirm. Compared to the circumference of the right leg, the one of the 

left calf is only 1 cm bigger and the circumference of the knee is 0.5 cm bigger. The 

stiffness of the muscle and the pain to palpation are moderate.  

It’s possible to feel the MTrP in the medial side of the muscle through palpation, 

but it appears only moderately stiff. In the present moment this MTrP is in a latent state, 

because the patient was not painful when she was asked to jump on the left foot. 

Excluding the conditions of the medial left leg, in a general overview about the 

patient the main problem is still muscular, in fact many muscles show still a higher tonus 

or MTrPs when palpated or have a certain degree of shortening, more on the left side than 
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on the right one. The hypertonicity, however, is not marked but only moderate or slight; 

the degree of the muscle shortness is slight. 

 

3.9 Evaluation of the effect of the therapy 

 

In the tables below, the elements that changed after providing the five sessions of 

physiotherapeutic treatment to the patient are taken into consideration and a comparison 

between the initial and the final situation is provided. 

 

3.9.1 Static postural examination 

 

The static postural examination shows changes in the left leg and in the pelvis 

(Table 9). The decrease of the swelling in the medial part of the gastrocnemius and the 

reduction of the prominence of the belly of the lateral head of the gastrocnemius and of 

the proximal part of the medial and lateral heads of gastrocnemius in the area of the 

popliteal line have visible consequences. In fact, they lead to a symmetry in the lateral 

contour and to a similarity in the medial contour of both legs.  

Moreover, the decrease of the hypertonicity of the muscles connected to the pelvis, 

a decrease in their shortness and the release of the blockage in the SIJs lead to a decrease 

in the pelvic torsion, with a consequent reduction of the pelvic obliquity and the difference 

in height between the two iliac crests.   
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Before therapy After therapy 

Back view Back view 

Medial contour in the middle of the left 

calf: more prominent than on the right side  
 

Medial contour in the middle of the left 

calf: slightly more prominent than on the 

right side  
 

Lateral contour from side to side: slightly 

asymmetrical, because the belly of the left 

lateral head of gastrocnemius is more 

prominent 
 

Lateral contour: symmetrical on both 

sides 

Proximal part of the medial and lateral 

heads of the gastrocnemius: more 

prominent on the left side 
 

Proximal part of the medial and lateral 

heads of the gastrocnemius: slightly more 

prominent on the left side 

Left popliteal line: less marked, due to the 

muscular prominence in the proximal 

posterior calf 
 

Left popliteal line: only slightly less 

marked than on the right side 

Left iliac crest: moderately higher 

compared to the other side 
 

Left iliac crest: slightly higher compared 

to the other side  

Pelvis: moderately dropping to the right 

side 
 

Pelvis: slightly dropping to the right side 

Frontal view Frontal view 

Contour of the middle of the left calf: 

more prominent than on the right side 

 

Contour of the middle of the left calf: 

slightly more prominent than on the right 

side 
 

Lateral contour of the proximal left leg: 

slightly more prominent than on the other 

side 
 

Lateral contour of the legs: symmetrical 

on both sides 

Table 9 - Evaluation of the static postural examinations results 

 

3.9.2 Breathing stereotype 

 

 No changes can be observed in the breathing pattern or in the number of 

inspiration-expiration cycles per minute, also because the improvement of the breathing 

stereotype is part of the long-term goals and not of the short-term ones. 

 

3.9.3 Palpation of the pelvis 

 

The palpation of the pelvis confirms the findings of the aspection performed 

during the static postural examination (Table 10): the pelvis shows a decrease in its 
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dropping to the right side and in the difference of level between the two iliac crests, the 

posterior superior iliac spines and the anterior superior iliac spines. According to the 

anthropometric measurements, this difference has passed from 1 cm to 0.5 cm. 

 

Before therapy After therapy 

Moderate obliquity, dropping to the right 

side 
 

Slight obliquity, dropping to the right side 

Left iliac crest and posterior superior iliac 

spine higher than on the right side 
 

Left iliac crest and posterior superior iliac 

spine slightly higher than on the right 

Left anterior superior iliac spine lower 

than the right one 
 

Left anterior superior iliac spine slightly 

lower than the right one 

Table 10 - Evaluation of the pelvis palpation results 

 

3.9.4 Tests for sacroiliac joint 

 

It is evident how the passive mobilisation and the active self-mobilisation of both 

SIJs have led to an improvement of the results of the two tests after the therapy sessions 

(Table 11). Both sides have the same degree of improvement, therefore the right side has 

passed from the signs of a marked restriction to the ones of a slight limitation, while the 

left side has passed from a moderate restriction to an optimal situation.  

 

Test  Right Left 

Rosina 

test 

Before  No tension of paravertebral 

muscles and forefingers 

rising: marked restriction 
 

Slight tension of paravertebral 

muscles and forefingers rising: 

moderate restriction 

After Moderate tension of 

paravertebral muscles and 

forefingers rising: slight 

restriction 
 

Tension of paravertebral 

muscles and forefingers rising: 

no restrictions 

Spine sign 

test 

Before  No increase of distance 

between the thumbs: marked 

restriction 
 

Slight increase of distance 

between the thumbs: moderate 

restriction  

After  Moderate increase of distance 

between the thumbs: slight 

restriction 
 

Good increase of distance 

between the thumbs: no 

restrictions 

Table 11 - Evaluation of the sacroiliac joint tests results 
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3.9.5 Dynamic spine examination 

 

No differences are observed between the initial and the final situation. The fluency 

of the curve of the trunk during the latero-flexion to the left side has no improvements. 

This is due to the fact that the right quadratus lumborum is still shortened, even if the 

fascia of the trunk on the right side are more released after the therapies.  

However, the release of the quadratus lumborum can cause an improvement only 

till a certain extent, because of the presence of an S-shape scoliosis with the convexity of 

the upper curve pointing to the left. 

 

3.9.6 Specific tests of posture 

 

 The reduction of the muscle imbalances in the course of the therapeutic sessions, 

through the application of PIR technique and active stretching of the shortened muscles, 

has led to an improvement of the patient’s body stability (Table 12). In the long-term, a 

further improvement of the body stability can be obtained through an improvement of the 

patient’s deep stabilization system. 

Before the treatments, even if the Trendelenburg sign was negative, this test was 

anyway useful to see a certain overall instability also when the weight-bearing foot was 

the left one. 

 

Before therapy After therapy 

Single leg stance test 

Lower stability when the body weight was 

on the right foot and loosing balance after 

a few seconds 
 

Lower stability when the body weight was 

on the right foot 

Trendelenburg sign 

Negative. However, slight rotation of 

trunk to the right side when loading the 

left leg 
 

Negative 

Table 12 - Evaluation of specific tests of posture results 
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3.9.7 Modification of standing and jumping 

 

While, at the beginning, the instability on tiptoes was more evident than the 

average, after the therapies the shift of the load between the two sides of the foot is in the 

normal range. Concerning the pain while jumping, in the first therapeutic session it was 

not present, but in the second one it occurred, together with an increase of the swelling of 

the medial aspect of the gastrocnemius. Thanks to the therapeutic procedures, however, 

the pain disappeared by the end of the therapeutic sessions (Table 13). 

 

Before therapy After therapy 

Standing on tiptoes: marked shift of the 

load between the medial and lateral aspect 

of the distal foot 
 

Standing on tiptoes: slight shift of the load 

between the medial and lateral aspect of 

the distal foot 

Jumping: no pain 
 

Jumping: no pain 

Table 13 - Evaluation of modification of standing and jumping 

 

3.9.8 Gait analysis 

 

The only elements that have changed in the gait are linked to the positive effects 

of the performed mobilisation of the left MTP joint of the big toe and the left talocrural 

joint (Table 14): in both joints there are no limitations in the extension movement at the 

end of the therapy sessions. 

There is no change in the way in which the patient performs the heel strike and 

the foot flat phases, which is an element that may have an important influence on the 

onset of the patient’s periodical pathological symptoms in the left calf. The heel comes 

into contact with the floor quite strongly, then the foot is dropping to the floor heavily. 

The negative consequences of this pattern may be increased during running, with a higher 

impact force of the foot against the ground. The correction of the gait pattern has to be 

performed in the long-term plan. 
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Before therapy After therapy 

Extension of the left big toe: slightly 

limited in the heel strike and toe off phases   

Extension of the left big toe: not limited in 

the heel strike and toe off phases  
 

Left ankle joint: dorsiflexion slightly 

limited at the end of the swing phase 

Left ankle joint: no limitations in the 

dorsiflexion at the end of the swing phase 
 

Table 14 - Evaluation of the gait pattern 

 

3.9.9 Anthropometry 

 

With regard to the anthropometric measurements in the lower extremities (Table 

15), the change in the functional length can be due to a reduction of the pelvic torsion and 

obliquity.  

The circumference of the left knee has decreased because of a reduction in the 

prominence of the proximal lateral and medial heads of the gastrocnemius, thanks to soft 

tissue and PIR techniques. The circumference of the left leg passed through three different 

stages: in the first session it was 39.5 cm, then in the second session the swelling was 

much more evident, with the circumference of the leg being 40.5 cm. Thanks to all the 

provided therapies, at the end of the fifth session the measurement is 39 cm.  

 

Anatomical measurement  Right Left 

Functional length Before therapy 90 89 

 After therapy 90 89.5 

Circumference of knee Before therapy 40 41 

 After therapy 40 40.5 

Circumference of calf Before therapy 38 39.5 

 After therapy 38 39 

Table 15 - Evaluation of anthropometric measurements in the lower extremities 

 

3.9.10 Goniometry 

 

The joints in which there has been an improvement in the joint play after using 

the mobilisation techniques and the stretching exercises are many. There isn’t any 

increase in the ROM, instead, in the hip abduction on the left side, in the flexion of the IP 
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joint of the right big toe and in the lateroflexion and rotation to the left side of the Th-L 

spine (Table 16). 

 

Joint  AROM PROM 

Right Left Right Left 

Hip          S Before therapy 15-0-120 10-0-125 20-0-130 15-0-130 

After therapy 20-0-120 15-0-125 25-0-130 20-0-130 

Hip          R Before therapy 45-0-35 45-0-25 50-0-40 50-0-30 

After therapy 45-0-35 45-0-35 50-0-40 50-0-40 

Ankle      S Before therapy 20-0-45 10-0-40 25-0-50 20-0-50 

After therapy 20-0-45 20-0-45 25-0-50 20-0-50 

Ankle      R Before therapy 20-0-30 20-0-40 25-0-35 30-0-45 

After therapy 20-0-35 20-0-40 25-0-40 30-0-45 

MTP I     S Before therapy 45-0-40 35-0-30 55-0-50 40-0-35 

After therapy 45-0-40 45-0-35 55-0-50 50-0-45 

Table 16 - Evaluation of the ROM in the lower extremities 

 

3.9.11 Muscle length test 

 

The active stretching exercises for the iliopsoas and hamstrings have been 

particularly effective: the hip flexors and hamstrings have improved on both sides, 

passing from a slight shortness to no shortness on the right side and from a moderate to a 

slight shortness on the left side. The piriformis, instead, shows improvements only on the 

left side, resulting in a slight shortness on both sides at the end of the last therapeutic 

session (Table 17). 

The time spent by the patient in performing the active stretching of the quadratus 

lumborum on the right side was not still sufficient to produce a decrease in its shortness. 

This slight shortness of the right quadratus lumborum can be linked to the restriction of 

the fascia in the right side of the trunk and a possible common cause can be found: 

probably they are in connection with the patient’s posture and the presence of the S-shape 

scoliosis, that cause a slight lateroflexion of the trunk to the right side.  

Also the active stretching of the left hip adductors performed by the patient is not 

still effective in increasing the muscular length. 
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Muscle  Right Left 

Hip flexors Before therapy slight shortness moderate shortness 

After therapy no shortness slight shortness 

Hamstrings Before therapy slight shortness moderate shortness 

After therapy no shortness slight shortness 

Piriformis Before therapy grade 1 grade 2 

After therapy grade 1 grade 1 

Table 17 - Evaluation of the muscle length tests results 

 

3.9.12 Aspection and palpation of the painful area in gastrocnemius 

 

The conditions of the medial left calf have improved (Table 18). Performing 

constantly the soft tissue techniques with the soft ball in the left calf has led to a decrease 

of the swelling in the medial side of the gastrocnemius.  

Moreover, soft tissue techniques together with PIR technique for the left 

gastrocnemius have caused a decrease in the muscle stiffness and pain to palpation.  

The ischemic compression of the MTrP and the active stretching exercises for the 

left gastrocnemius have been effective in reducing the MTrP stiffness and the pain to 

palpation.  

 

Before therapy After therapy 

Moderate swelling in the medial side 
 

Slight swelling in the medial side 

Muscle: very stiff and painful to palpation Muscle: slightly stiff and painful to 

palpation 
 

MTrP: very stiff and painful to palpation MTrP: moderately stiff and painful to 

palpation 
 

Table 18 - Evaluation of the aspection and palpation of the left medial gastrocnemius 

 

The improvement of the situation in the left calf after the application of these 

specific therapies proves that the presence of a latent MTrP in the medial side of the left 

gastrocnemius that turns into its active form under muscle overload is the most probable 

immediate cause of the patient’s symptoms. The results of the MRI and ultrasound 

examinations performed by my patient didn’t show variations from a normal situation, 

but it’s demonstrated that MTrPs are not easily detectable through medical examinations. 
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The patient’s condition shouldn’t be confused with other pathologies that show 

pain, swelling or stiffness in the calf but that, at the same time, have some characteristics 

that don’t correspond to the patient’s clinical picture. 

People affected by “tennis leg” experience a sudden intense pain in the calf, 

followed by circumscribed tenderness and swelling of the medial aspect of the middle of 

the calf but, differently from my patient, they have also a hematoma and a discoloration 

that extends toward the medial malleolus. (31)  

The posterior compartment syndrome is characterized by pain and tenderness 

which come while running, like in the case of my patient, but a difference is that the pain 

goes away completely short time after running (after about 10 minutes rest). My patient 

feels pain or discomfort also for a few days after running. Besides this, the increased 

pressure in the posterior compartment manifests usually also with paresthesia of the 

lateral foot and distal calf, element that in the patient is absent. (7, 35) 

The medial tibial stress syndrome shows many characteristics similar to my 

patient’s case: increase of pain in the middle and lower third of the medial border of 

tibia during the workout, the pain lasts for hours or days after the physical activity, 

tenderness of the medial tibial border and edema. But my patient’s lower third of the 

calf usually is not involved in the pain and the pain seems to be related to layers of more 

superficial tissue compared to the ones at the tibial border. Moreover, the patient had 

MRI examination and no periosteal reaction was found. (35) 

 The overuse pain in the soleus muscle is very frequent in runners (20). The painful 

area felt by the patient is on the medial side of the leg at the border between gastrocnemius 

and soleus: in fact, this is the segment of the leg in which a part of the soleus is not covered 

by gastrocnemius. The palpation revealed that the swelling, the pain and the presence of 

a MTrP are within the borders of gastrocnemius. Moreover, often soleus problems cause 

referred pain in the Achilles tendon, while the patient doesn’t show this symptom. (31)  

The phlebitis is characterized by swelling and tenderness of the leg, but the pain 

is constant, regardless of muscular activity, while the pain felt by my patient outside 

physical activity decreased. Moreover, the diffuse warmth and redness typical of phlebitis 

are not present in the patient. (31)  
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3.9.13 Muscle tonus palpation 

 

In the lower extremities (Tables 19 and 20), except for the vastus medialis and  the 

hip abductors, that show no changes, all the other muscles show improvements in the 

muscle tonus, in the softness of the MTrPs and in the sensation of pain when palpating 

the hypertonic muscle or a MTrP. The left side has the tendency to show still a higher 

tonus compared to the other side, but no muscle is characterised by a marked 

hypertonicity anymore. The PIR technique has been fundamental to reach these results. 

 

Muscle  Hypertonicity & pain MTrPs & pain 

Right Left Right Left 

Gastrocnemius Before slight in the 

belly of the 

medial head, 

no pain 

marked in 

medial side; 

very painful. 

Moderate in 

proximal 

heads and 

lateral belly; 

slight pain 
 

no yes: very 

stiff, very 

painful 

After no slight in all 

parts; slight 

pain.  

no yes: 

moderate 

stiffness 

and pain 
 

Soleus Before no moderate; 

moderate 

pain 
 

no no 

After no slight; no pain no no 

Semitendinosus 

Semimembranosus 
Before moderate; 

moderate pain 
 

marked; 

marked pain 

no yes: very 

painful 

After slight; 

moderate pain 

moderate; 

moderate 

pain 

no yes: 

moderate 

stiffness 

and pain 
 

Biceps femoris Before slight; no pain moderate; 

moderate 

pain 
 

no no 

After no; no pain slight; slight 

pain 
 

  

Table 19 - Evaluation of the muscle tonus in the posterior calves and thighs 
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Muscle  Hypertonicity & pain MTrPs & pain 

Right Left Right Left 

Rectus 

femoris 

Before moderate; 

painful 
 

slight; painful no no 

After slight; no pain slight; no pain no no 

Vastus 

lateralis 

Before slight; no pain slight; no pain no no 

After no; no pain no; no pain no no 

Psoas Before moderate; very 

painful 
 

marked; very 

painful 

no no 

After slight; slight 

pain 
 

moderate; slight 

pain 

no no 

Hip 

adductors 

Before moderate; 

moderate pain 

marked; 

moderate pain 
 

no yes; very 

painful 

After moderate; 

moderate pain 

moderate; 

moderate pain 
 

no yes; moderate 

pain 

Piriformis Before moderate; 

moderate pain 

marked; very 

painful 
 

no yes; very 

painful 

After slight; slight 

pain 

slight; slight 

pain 
 

no yes; moderate 

pain 

Gluteus 

maximus 
Before marked; very 

painful 

marked; very 

painful 

yes; 

marked 

pain 
 

yes; marked 

pain 

After moderate; 

moderate pain 

moderate; 

moderate pain 

yes; 

moderate 

pain 
 

yes; marked 

pain 

Rectus 

abdominis 
Before moderate near 

umbilicus; 

moderate pain. 

Marked at 

symphysis 

pubis; 

moderate pain 

marked near 

umbilicus; 

marked pain. 

Marked at 

symphysis 

pubis; moderate 

pain 
 

no no 

After no near 

umbilicus; no 

pain. Moderate 

at symphysis 

pubis; 

moderate pain 

slight near 

umbilicus; slight 

pain. Moderate 

at symphysis 

pubis; moderate 

pain 
 

no no 

Table 20 - Evaluation of the muscle tonus in the hip joint muscles and abdomen 
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In the trunk, the only muscle that shows an improvement in the tonus is the rectus 

abdominis (Table 20). The external obliques, the erector spinae, the trapezius and the 

levator scapulae have no improvements, also because treating them is not among the 

short-term goals. 

 

3.9.14 Fascia and soft tissue examination 

 

 All the different types of fascia have had an improvement compared to the initial 

conditions, thanks to the fascia release technique (Table 21). The only fascia without 

limitations at the end of the therapies is the one at Achilles tendon. The other fascia 

maintain only a slight limitation, in the distal lower extremities on the left side and in the 

trunk on the right one.  

 

Fascia  Right Left 

Fascia in the 

calves 
Before  No restrictions Moderate restriction in 

outward (more marked) and 

inward rotational movement 
 

After  No restrictions Slight restriction in outward 

rotational movement 
 

Fascia at the 

Achilles tendon 
Before  No limitations Slight limitation 

After  No limitations No limitations 

Tissue between 

metatarsals 
Before  Slight stiffness between 

1st - 3rd metatarsals 
 

Moderate stiffness between 

1st - 3rd metatarsals 

After  No stiffness Slight stiffness between 1st - 

2nd metatarsals 
 

Fascia on both 

sides of the trunk 
Before  Moderate restriction 

 

No restrictions 

After  Slight restriction No restrictions 

Table 21 - Evaluation of the fascia shifting results 

 

3.9.15 Joint play examination 

 

Many joints have increased in mobility after applying mobilisation techniques, in 

particular in the lower extremities but also in the pelvis (Table 22). 

In the lower extremities, the only joints that, despite an improvement in the joint 

play, have still a certain degree of limitation are the IP joint of the big toe and the subtalar 
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joint - in the direction of inversion - on the right side. The restriction of the first one is 

slight, while the second one is moderate and it is the bigger restriction that is still present 

after the therapy sessions. On the left side, the Chopart and tibio-fibular joints remain 

only slightly restricted. 

In the pelvis, only the right SIJ maintains a slight limitation, while now the left 

one has a normal joint play. 

 

Joint  Right Left 

MTP  Before  No limitations MTP I: limitation in upward 

and downward directions 

After  No limitations No limitations 

Cuboid-

navicular  

Before No limitations Slight limitation 

After  No limitations No limitations 

Chopart Before No limitations Moderate limitation 

After  No limitations Slight limitation 

Subtalar Before  Marked limitation in 

inversion direction 
 

No limitations 

After  Moderate limitation in 

inversion direction 
 

No limitations 

Talocrural Before No limitations Slight limitation 

After  No limitations No limitations 

Tibio-

fibular 

Before  No limitations Moderate limitation, pain to 

palpation 
 

After  No limitations Slight limitation, no pain to 

palpation 
 

Tibio-

femoral 

Before  No limitations Limitation in lateral direction 
 

After  No limitations No limitations 

Patello-

femoral 

Before  Slight limitation No limitations 

After  No limitations No limitations 

Sacroiliac Before  Marked limitation Moderate limitation 

After Slight limitations No limitations 

Table 22 - Evaluation of the joint play examinations results  
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3.9.16 Deep stabilization system examination 

 

 There are no changes compared to the initial situation, also because improving the 

deep stabilization system is not among the short-term goals.  

The results of the intra-abdominal pressure test show that the patient doesn’t use 

the diaphragm and the abdominal muscles in the correct way. But a good intra-abdominal 

pressure and a good quality of the abdominal muscles are important elements to make the 

deep stabilization system work well. For this reason, the patient shows some disturbances 

in the deep stabilization system, condition that has a slight reflection in the ability of 

keeping the balance. In the single-leg stance test, in fact, the overall stability with open 

eyes is maintained, but with closed eyes there is an increase of instability of all the body 

segments, in particular when the bearing foot is the right one. 

Therefore, in the long-term the deep stabilization system should be improved, to 

produce a positive influence on the overall body stability and prevent muscle overload 

and dysbalances.  

  

3.9.17 Neurological examination 

  

 All the results performed in the initial and final examinations are negative, 

confirming that the patient’s pathological problem doesn’t have a neurological origin. In 

particular, the neurological examination excludes the presence of a S1 radiculopathy and 

a piriformis entrapment of the sciatic nerve. 
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4. CONCLUSION OF THE CASE STUDY 

 

One of the most interesting teachings from this case study was that not always the 

medical diagnosis are precise enough and that one of the important roles of the 

physiotherapist is to investigate better the causes of a pathological status, combining the 

clinical observations and examinations with the theoretical researches from scientific 

sources. This investigation is a fundamental step before being able to set proper goals and 

therapy proposals, both in the short-term and long-term. 

Another important point to take into consideration is this case study was that very 

often a pathological situation in a restricted area of the body can have a negative reflection 

into other parts of the body or it’s exacerbated by other musculoskeletal imbalances that 

can be located even far from the segment of the chief complain. Therefore, together with 

the therapies applied in the area that creates the biggest problems, it’s also necessary to 

provide treatments to the muscle chains which are connected to that segment and which 

show some imbalances.   

The therapies provided to the patient, even if applied only for 5 sessions, turned 

out to be effective and most part of the short-term goals were achieved. 

Anyway, after my clinical work placement, the patient continued to go to the 

Central Military Hospital for the therapy sessions. The continuation of the therapies was 

also very successful and the proof was what Mgr. Kozderková told me about one month 

after the end of my work placement: the patient was able to run for 5 Km without noticing 

pathological symptoms in her left calf. 
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6. APPENDIX 
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Figure 1 - Inferior view of transverse section of leg 

Figure 2 - Gastrocnemius and soleus, posterior view of the right leg 

Figure 3 - Gastrocnemius during running 

Figure 4 - Force of Achilles tendon on calcaneus 

Figure 5 - Mode of insertion of Achilles tendon 

Figure 6 - Trigger points in gastrocnemius and referred pain 

Figure 7 - Downward-facing dog yoga pose 

Figure 8 - Medial left calf at the beginning of the 2nd therapy session 

Figure 9 - Pigeon yoga pose 
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Table 7 - Final examination: ROM of the joints in the lower extremities 

Table 8 - Final examination: ROM of the vertebral column 

Table 9 - Evaluation of the static postural examinations results 

Table 10 - Evaluation of the pelvis palpation results 

Table 11 - Evaluation of the sacroiliac joint tests results 

Table 12 - Evaluation of specific tests of posture results 

Table 13 - Evaluation of modification of standing and jumping  

Table 14 - Evaluation of the gait pattern 

Table 15 - Evaluation of anthropometric measurements in the lower extremities 

Table 16 - Evaluation of the ROM in the lower extremities 

Table 17 - Evaluation of the muscle length tests results 

Table 18 - Evaluation of the aspection and palpation of the left medial gastrocnemius 

Table 19 - Evaluation of the muscle tonus in the posterior calves and thighs 
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Table 20 - Evaluation of the muscle tonus in the hip joint muscles and abdomen 

Table 21 - Evaluation of the fascia shifting results 

Table 22 - Evaluation of the joint play examinations results



 

 
 

 

7. SUPPLEMENTS 

 

7.1 Swelling of the medial left calf 

 

 
Figure 8 - Medial left calf at the beginning of the 2nd therapy session 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

7.2 Application Approval by the UK FTVS Ethics Committee 

 

 
 

 



 

 
 

 

7.3 Informed consent 
 

 

 

INFORMOVANÝ SOUHLAS 

 

Vážená paní, vážený pane,                                         

v souladu se Všeobecnou deklarací lidských práv, zákonem č. 101/2000 Sb., o ochraně 

osobních údajů a o změně některých zákonů, ve znění pozdějších předpisů, Helsinskou 

deklarací, přijatou 18. Světovým zdravotnickým shromážděním v roce 1964 ve znění 

pozdějších změn (Fortaleza, Brazílie, 2013) a dalšími obecně závaznými právními 

předpisy Vás žádám o souhlas s prezentováním a uveřejněním výsledků vyšetření a 

průběhu terapie prováděné v rámci praxe na ………………….………………………., 

kde Vás příslušně kvalifikovaná osoba seznámila s Vaším vyšetřením a následnou terapií.  

Výsledky Vašeho vyšetření a průběh Vaší terapie bude publikován v rámci bakalářské 

práce na UK FTVS, s názvem ………………… 

 

Získané údaje, fotodokumentace, průběh a výsledky terapie budou uveřejněny 

v bakalářské práci v anonymizované podobě. Osobní data nebudou uvedena a budou 

uchována v anonymní podobě. V maximální možné míře zabezpečím, aby získaná data 

nebyla zneužita. 

 

Jméno a příjmení řešitele .............................................................. Podpis:.........................  

 

Jméno a příjmení osoby, která provedla poučení ........................... Podpis:........................  

Prohlašuji a svým níže uvedeným vlastnoručním podpisem potvrzuji, že dobrovolně 

souhlasím s prezentováním a uveřejněním výsledků vyšetření a průběhu terapie ve výše 

uvedené bakalářské práci, a že mi osoba, která provedla poučení, osobně vše podrobně 

vysvětlila, a že jsem měl(a) možnost si řádně a v dostatečném čase zvážit všechny 

relevantní informace, zeptat se na vše podstatné a že jsem dostal(a) jasné a srozumitelné 

odpovědi na své dotazy. Byl(a) jsem poučen(a) o právu odmítnout prezentování a 

uveřejnění výsledků vyšetření a průběhu terapie v bakalářské práci nebo svůj souhlas 

kdykoli odvolat bez represí, a to písemně zasláním Etické komisi UK FTVS, která bude 

následně informovat řešitele. 

 

 

Místo, datum .................... 

Jméno a příjmení pacienta  ......................................  Podpis pacienta: .............................. 

Jméno a příjmení zákonného zástupce .........................................….. 

Vztah zákonného zástupce k pacientovi .................................... Podpis: 

.............................  

 


