
CHARLES UNIVERSITY

FACULTY OF PHYSICAL EDUCATION AND SPORT

Department Of Physiotherapy

Case Study of a Replacement Hemiarthroplasty due to a

Periprosthetic Hip Fracture

Bachelor Thesis

Supervisor: Author:

PhDr. Helena Vomáčková, Ph.D. BFA. Davy Joyce Bisaro

Prague, April 2022



DECLARATION

I, Davy Bisaro, declare that I am the sole author of this bachelor’s thesis which

includes information from materials derived from my research found in articles, journals and

books whom the authors I have diligently acknowledged.

The work implemented was done under the supervision of PhDr. Helena Vomáčková,

Ph.D., while my clinical work placement for this thesis was under the supervision of Bc.

Marie Beranová at the Department of Rehabilitation Medicine at Fakultní nemocnice

Královské Vinohrady.

Prague, April 2022

BFA. Davy Joyce Bisaro



ACKNOWLEDGMENTS

I am grateful to my thesis supervisor, PhDr. Helena Vomáčková, Ph.D., for her

constant engagement and dialogue, where she encouraged me to complete rigorous and

deeply detailed work, without her I would have missed many aspects of the Case Study that

were, and are imperative to my thesis work and as a future physiotherapist.

I value my relationship with Bc. Marie Beranová, who was influential in shaping my

therapeutic methods, and for providing useful critiques of my developing clinical practice.

I would like to thank my other professors, administrators and colleagues for

welcoming me into a new learning environment in a new country. It has been a difficult time

for all of us. Continuing our studies and work through a pandemic has been a challenge and I

am grateful for the time, effort, and adaptability everyone contributed to create the best

possible experience through this time.

I love and appreciate my parents for always supporting me, particularly through the

last 3 years of studying at UK FTVS.

I dedicate this thesis to my loving father, David Bisaro (1956-2021). He was always

proud of me, giving me the confidence to pursue my dreams.



ABSTRACT

Title: Case study of a replacement hemiarthroplasty due to a periprosthetic hip fracture.

Thesis aim: Application of comprehensive theoretical findings of a replacement

hemiarthroplasty due to a periprosthetic femoral fracture, and the application of practical

knowledge related to this type of diagnosis with physiotherapeutic rehabilitation care.

Clinical findings: A 53 years old male patient after a replacement hemiarthroplasty of the

left leg due to a periprosthetic femoral fracture. The left has edema of the upper thigh, knee,

and foot. There is a reduced ROM at the hip joint in active flexion and abduction, at the left

knee joint in both active and passive flexion. The left lower extremity has a general decrease

in muscle strength with atrophy of the gluteus maximus and quadriceps muscles. The patient

also displays a weak deep stabilising system and abdominal wall.

Methods: Each therapy took place in the Rehabilitation Center at Fakultní nemocnice

Královské Vinohrady in Prague. During his therapy sessions, I used the techniques I have

learned from UK FTVS such as PIR by Lewit, PNF by Kabat, STT by Lewit, passive stretch,

joint mobilisation by Lewit, therapeutic exercises, DNS by Kolár, and several other

techniques. I also utilised my training and knowledge as a Yoga, Pilates instructor, and

personal trainer.

I started the initial kinesiological examination on 18.01.2022 and finished 19.01.2022.

I did the final kinesiological examination on 04.01.2022, the last day of treatment.

Results: The patient had treatment once a day, 5 days a week for one hour. He had a total of

13 therapies during this time. The limited flexion in his affected leg significantly improved as

did the obliquity of his hips and his gait stereotype. The hypertonicity of his left QL, upper

trapezius, and levator scapularis improved in tone and painful points/TrPs.

Conclusion: Even though knee flexion increased significantly, the tonicity of the affected

leg’s quadriceps are still very hypertonic with atrophy. It will be important for him to

continue working on reducing the hypertonicity and increasing the tone of the quadriceps, of

the affected leg, in order for him to maintain and hopefully regain the physiological ROM of

knee flexion. Having the strength and full ROM of his knee (and hip) will be imperative for

him to return to his normal daily life activities, hobbies, and work.



Summary: This thesis includes two main sections. The first section is theoretical, consisting

of a brief overview of hip joint biomechanics and kinesiology, postoperative periprosthetic

fracture diagnosis and treatment as well as a clinical view of approaches to rehabilitation

protocols.

The second section is a patient case study, which contains a detailed initial

kinesiological examination, therapies that were applied, the final kinesiological examination,

and the outcome of the applied therapies.

Keywords: Femoral fracture, Hip arthroplasty, Rehabilitation, Physiotherapy, Postoperative

periprosthetic fracture



ABSTRAKT

Název: Kazuistika náhradní hemiartroplastiky v důsledku periprotetické zlomeniny kyčle

Cíl práce: Aplikace komplexních teoretických poznatků o substituční hemiartroplastice při

periprotetické zlomenině femuru a aplikace praktických poznatků souvisejících s tímto typem

diagnostiky při fyzioterapeutické rehabilitační péči.

Klinický nález: 53letý pacient po náhradní hemiartroplastice levé nohy pro periprotetickou

zlomeninu femuru. Vlevo má edém horní části stehna, kolena a chodidla. Je zde snížená

ROM v kyčelním kloubu v aktivní flexi a abdukci, v levém kolenním kloubu v aktivní i

pasivní flexi. Levá dolní končetina má celkový pokles svalové síly s atrofií m. gluteus

maximus a m. quadriceps. Pacient má také slabý hluboký stabilizační systém a břišní stěnu.

Metodika: Každá terapie probíhala v Rehabilitačním centru Fakultní nemocnice Královské

Vinohrady v Praze. Při jeho terapeutických sezeních jsem používal techniky, které jsem se

naučil z UK FTVS, jako je PIR od Lewita, PNF od Kabata, STT od Lewita, pasivní strečink,

mobilizace od Lewita, terapeutická cvičení, DNS od Kolára a několik dalších technik. Své

vzdělání a znalosti jsem využil také jako instruktor jógy, pilates a osobní trenér.

jsem zahájila Vstupní kineziologické vyšetření 18.01.2022 a skončila 19.01.2022.

Závěrečné kineziologické vyšetření jsem dělala 04.01.2022, poslední den léčby.

Výsledky: Pacient byl léčen jednou denně, 5 dní v týdnu po dobu jedné hodiny. Během této

doby absolvoval celkem 13 terapií. Omezená flexe v postižené noze se výrazně zlepšila,

stejně jako šikmost kyčlí a stereotyp chůze. Hypertonicita levého QL, horního trapézu a

levator scapularis se zlepšila v tonusu a bolestivých bodech/TrPs.

Závěr: I když se flexe kolena výrazně zvýšila, tonicita kvadricepsů postižené nohy je stále

velmi hypertonická s atrofií. Bude důležité, aby pokračoval v práci na snížení hypertonicity a

zvýšení tonusu kvadricepsu postižené nohy, aby si udržel a snad znovu získal fyziologickou

ROM flexe kolene. Mít sílu a plnou ROM kolena (a kyčle) bude pro něj nezbytné, aby se

vrátil ke svým běžným každodenním činnostem, koníčkům a práci.



Shrnutí: Tato práce obsahuje dvě hlavní části. První část je teoretická, obsahuje stručný

přehled biomechaniky a kineziologie kyčelního kloubu, diagnostiku a léčbu pooperačních

periprotetických zlomenin a také klinický pohled na přístupy k rehabilitačním protokolům.

Druhou částí je případová studie pacienta, která obsahuje podrobné vstupní

kineziologické vyšetření, terapie, které byly aplikovány, závěrečné kineziologické vyšetření a

výsledek aplikovaných terapií.

Klíčová slova: Zlomenina femuru, Endoprotéza kyčle, Rehabilitace, Fyzioterapie,

Pooperační periprotetická zlomenina
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1. INTRODUCTION

This thesis has been centred around a clinical case study of a patient who fell during

the recovery of a total hip arthroplasty and broke his femur at the tip of the prosthesis stem.

This thesis aims to address the application of comprehensive theoretical findings of a

replacement hemiarthroplasty due to a periprosthetic hip fracture, and the application of

practical knowledge related to this type of diagnosis with physiotherapeutic rehabilitation

methods.

On initial examination the patient’s affected leg was swollen, painful and had limited

flexion in the knee. These three findings will be the main focus of my therapies, as I

hypothesise they are interconnected.

Each therapy took place in the Rehabilitation Centre at Fakultní nemocnice Královské

Vinohrady in Prague. During his therapy sessions, I used the techniques I have learned from

UK FTVS, such as PIR by Lewit, PNF by Kabat, STT by Lewit, passive stretch, joint

mobilisation by Lewit, therapeutic exercises, DNS by Kolár, and several other techniques

some of which I was taught in my clinical work placements and practices. I also utilised my

training and knowledge as a yoga and pilates instructor, and as a personal trainer.

This thesis includes two main sections. The first section is theoretical, consisting of a

brief overview of hip joint biomechanics and kinesiology, postoperative periprosthetic

fracture diagnosis and treatment as well as a clinical view of approaches to rehabilitation

protocols. The second section is a patient case study, which contains a detailed initial

kinesiological examination, therapies that were applied, the final kinesiological examination,

and the outcome of the applied therapies.
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2. GENERAL PART

2.1. Anatomy of the hip joint

The anatomy of the hip is already well known. I would like to give only information

that is necessary and imperative to the diagnosis of my patient and this thesis project. I will

direct your attention to anatomical resources in the upcoming sections. Because the diagnosis

is a replacement hemiarthroplasty due to a periprosthetic hip fracture, I will focus more on

biomechanics and some kinesiological aspects, that this type of surgery could affect, rather

than the anatomical structure of the hip. For more information on the anatomy of the hip

please refer to; Kapandji, I. A. (2011). The Hip. In The physiology of the joints.

2.2. Biomechanics of the hip joint

According to Zhang et al., (2021) biomechanics of the hip joint includes solid

biomechanics, kinematics, and kinetics. Solid mechanics describes the deformation and

motion of solid material under applied external loading such as the transmission of forces and

tribology between joint surfaces. This external loading results in inertial force in the body

such as thermal changes and chemical interaction etc. Kinematics mainly describes the

movement, coordination, and control of the musculoskeletal system. [51]

Kinetics is the relationship between the force systems acting on the body and the

changes they may create on a body in motion. This is important in understanding joint

stability, coordination, fracture healing, gait, etc. [32], [40]

2.2.1. Solid Biomechanics

The hip joint is both a stable as well as a mobile joint. [51] Due to the ball and socket

design of the hip joint, along with the dense ligamentous capsule, the femur head stays stable

and close fitting in the acetabulum maintaining stability even during rotational movements.

The hip joint tolerates compression, tension, shear, bending and torsion during gait. [36] Once

it’s loaded, the force on the sacrum transmits through the hip joint to the femoral neck and

then to the lower limb. Attributable to the neck-shaft angle, the force on the femoral neck is

not in line with the femoral neck axis; this causes the compressive stress to be always greater

than the tensile stress. (Fig. 3.) [45]
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During large and quick ranges of motion, the thick ligamentous capsule of the hip

joint prevents the dislocation of the femur from the acetabulum. The three ligaments on the

capsule form a complex ligament system to help maintain hip stability. Hyperextension and

excessive internal rotation is restricted by the iliofemoral ligament. When the hip is in

flexion, the ischiofemoral ligament restricts excessive internal rotation and adduction. Hyper

abduction and external rotation is controlled by the pubofemoral ligament. [51] [16]

2.2.2. Kinematics

The ball and socket structure of the hip joint is capable of multiaxial movements that

are centred around the femoral head in three axes represented as z, x and y in Fig.1. These

axes run perpendicular to each other. The z line connects the centres of the bilateral femoral

heads is the horizontal or frontal axis, the movement around is the flexion and extension as

shown in Fig. 2, image a. The x line runs in the anterior-posterior direction of the femoral

head and is the sagittal axis (Fig. 2, image b), the movement around is adduction and

abduction. The y line in fig. 1 connects the centre of the hip and knee joint is the mechanical

axis or rotation axis, the movement around is an internal and external rotation in the

transverse plane, again shown in Fig. 2 as images c and d. [31]

Figure 1.Axis of hip. Right hip joint coordinate system and directions of positive rotations. [31]
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Plane of
movement:
femur on
pelvis/open
chain

Direction &
Axis of
rotation

Movement Degree Muscles

Sagittal
Mediolateral
Horizontal/fr
ontal

Flexion 0–125 ° Iliopsoas, Rectus femoris, sartorius, adductor
longus, and tensor fascia lata.

Extension 0–10 ° Gluteus maximus, adductor magnus, hamstrings

Frontal
Anterior-
Posterior
Sagittal

Adduction 0–45 ° Adductor longus, brevis and magnus, obturator
externus, pectineus.

Abduction 0–10 ° Tensor fascia lata, gluteus medius and minimus,
satorius

Transverse
Longitudinal
Rotation
axis/vertical

Internal
rotation

0–45°

External
rotation

0– 45 ° Piriformus, gluteus maximus, gemelli superior and
inferior, obturator internus, quadratus femoris

Table 1. Planes of motion, anatomical direction, axis of rotation, and muscle actions of the hip joint.
[32] Hip joint degree of movement according to Kendall and McCreary.[17]

The movements of the hip joint are rotational sliding movements, these movements

are limited by strong ligaments and a deep articular cavity. Due to the structure of bone tissue

and cartilage along with strong muscles and ligaments, it is perfectly suited for the purpose of

transmission of dynamic loads. [52]

2.2.2.1. Osteokinematics

Osteokinematics refers to the motion of a body segment ie. femur in relation to the

hip/pelvis joint or visa versa. [36]

Femoral-on-pelvic osteokinematics

Femoral-on-pelvic osteokinematics are open-chain movements, this means the

punctum fixum is proximal and that the muscle pull is distal to proximal; towards the

punctum fixum, ie. the femur moves in relation to the acetabulum. [19]

Rotation of the femur around the frontal axis in the sagittal plane: Or otherwise

known as flexion, of a healthy hip joint, is about 0–125 ° and in the posterior direction,

known as extension, is about 0-10° (Fig. #b.) [20], [32]
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When the hip moves into full extension, the anterior ligaments tighten creating

stability and limiting ROM, and preventing hyperextension. This is referred to as a

closed-packed position of the hip and produces the greatest simultaneous stretch in the full

extension with slight internal rotation and slight abduction. [36]

In full hip flexion, the iliofemoral and pubofemoral capsular ligaments tend to uncoil

and slacken while the ischiofemoral ligaments and muscles (ex. gluteus maximus) are

stretched. [39], [26] Hip flexion is increased by 70-80° when the knee is flexed as opposed to

when the knee is extended, due to the relaxing effect flexion of the knee has on the talocrural

muscles. [15], [32]

Rotation of the femur around the sagittal axis in the frontal plane: The

movements in the frontal plane are abduction and adduction (Fig. 2b.) [39]

Rotation of the femur around the vertical axis in the transverse plane: In

open-chain rotation, there has been a wide range of degrees reported in internal and external

rotation due to the semispherical shape of the femoral head. This has varied from 30 - 70° in

internal rotation and 45-90° in external rotation. As I have said previously, in extension the

capsular ligaments are in greater tension, this will limit rotation in both directions. As well,

when the hip is in flexion, rotation increases due to the relaxing effect on the capsular

ligaments.  [39], [26]

Figure 2. The range of movements in the hip joint: a-flexion-extension: 10°-0°-130°; b-abduction-adduction:
40°-0°-30°; c, d-lateral rotation-medial rotation: 50°-0°-40° [52]
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Pelvic-on-femoral osteokinematics/Arthrokinematics

Pelvic-on-femoral osteokinematics is closed chain movements, this means the

punctum fixum is distal and that the muscle pull is proximal to distal; towards the punctum

fixum, ie. the acetabulum moves in relation to the femur. [19]

Rotation of the pelvis around the frontal axis in the sagittal plane: Hip flexion

corresponds to an anterior tilt of the pelvis which results in an approximation of the anterior

pelvis and anterior aspect of the femoral neck and shaft. Closed chain movements have a

direct impact on the movement of the lumbar spine because of the strong attachment of the

sacrum to the pelvis through the posterior pelvic ligaments and trunk extensor muscles. [32]

Rotation of the pelvis around the sagittal axis in the frontal plane: These are the

movements of pelvic elevation and depression on a fixed femur. When standing on one leg,

adduction of the closed chain’s hip with an excessive drop of the elevated leg’s hip is seen as

a positive Trendelenburg sign which is characterised by weak hip abductors. While abduction

of the closed chain’s hip with an excessive elevation of the nonsupporting leg’s hip and a

lateral trunk lean over the supporting leg is compensated Trendelenburg sign. [32]

Rotation of the pelvis around the vertical axis: When standing on one leg, rotation

of the hip around the vertical axis causes the contralateral hip to move in an anterior or

posterior motion. For example, if the standing hip rotates inward, then the contralateral hip

will move anteriorly in the horizontal plane. [36], [32]

2.2.2.2. Kinetics

Kinetics of the hip joint refers to the forces that cause or hinder the motion of the

bones and joints. [36]

Static loading on both legs

Koch’s model has been used for two-dimensional static loading, however, it does not

take into account the effect of muscle tension and action as is needed in a dynamic stance or

during movement. When standing on both legs with the COG distributed evenly, no

musculature is needed to maintain stance.[15] With the Centre of gravity being held at 1cm

anterior to S1, in a healthy body, this force is exerted evenly on both hips. The compressive

force of the bodyweight is evenly distributed to both femoral heads and this force is

transferred to the femoral neck, [15] here the bodyweight produces two different kinds of

6



stress lines: compressive stress which runs along the medial side of the femur and tensile

stress which runs along the lateral side, continuing caudally along points throughout the entire

lower limb. [fig. 3. (A)] [45], [7]

Figure 3. Comparison between: (A) Koch’s model that takes into account only the BW effect, and (B)
considering the forces that are generated by iliotibial band and the vastus lateralis-gluteus medius complex [45]

Single leg stance

Static state is not the same as dynamic states such as walking.[32] In order to

understand the dynamic load of the femur, we need to consider the contractile forces

generated by the iliotibial band and by the vastus lateralis-gluteus medius complex which

creates a tension band effect that converts the tensile stresses of the lateral femoral column

into compressive stresses.[Fig.3. (B)] [45], [8]

In a single leg stance the COG shifts laterally, over the supporting leg and the muscles

fibres that compress and support the hip joint (upper fibres of gluteus maximus, gluteus

medius and minimus, tensor fascia lata, piriformis, hamstrings and obturator internus) need to

contract in oder to properly stabilise the hip and knee joint. [46] The forces exerted on the

head of the femur by the hip is about 2.4 times the weight of the person while the forces on

the trochanter by the abductor muscles is 1.6 times the weight of the person. [11]

7



Single leg stance with a cane

Here the forces exerted on the supporting leg are reduced significantly. [11] With the

cane in the affected side’s hand, it’s ideal that proper posture and alignment are kept, keeping

the COM kept over a now enlarged base of support. The standing leg’s hip will be inlined

over the standing leg’s foot, and the movement arm of the GRF (ground reaction force) will

be less (about 5/6th of a person's weight) than when standing without a cane. [11, 37] The

momentum caused by the pulling of the abductor muscles and the support of the cane create a

moment with the same magnitude but opposite to that generated by the effective body weight

as well, the use of the cane reduces the required force from the abductor muscles to about

50% of the body weight.[37, 15]When 15% of the bodyweight is put into the cane, the joint

reaction forces can be reduced by 50%.

With the cane in the unaffected side’s hand, the base of support tends to shift laterally,

along with the trunk, in the direction of the standing leg’s side to maintain COG over the new

base of support, ie. the healthy leg and the cane. This leaning of the trunk reduces the weight

of HATL (Head, Arms, Trunk, and the opposite Lower extremity) which may reduce the

adductor moment and the required pull moment of the abductor muscles. However, standing

with the cane on the unaffected side leads to overactivity in other muscles, and an increase in

load in the knee joint, lumbar spine joints, and other neighbouring joints. [37], [15]

2.3. Postoperative periprosthetic fracture

Postoperative periprosthetic fractures are fractures that take place around an implanted

orthopaedic prosthesis. [42] With the increased number of hip arthroplasties over the last

decade, due to the ageing population, has in turn had a direct effect on the higher numbers of

periprosthetic hip fractures. [49] Periprosthetic fractures are both logistically and technically

challenging to treat, requiring specialised implants and surgical expertise, and needing

complex therapeutic strategies which are dependent on risk factors. They are associated with

longer postoperative hospital stays as well as increased morbidity rate. [3]

2.3.1. Epidemiology

Postoperative periprosthetic fractures account for 0.1-3% of primary THA (total hip

arthroplasties) and approximately 3.6-20.9% following revision THA. [3] In early

postoperative fractures, cementless prostheses are more likely to fracture in the first six
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months which is likely caused by stress risers during reaming and breaching. It’s been found

that wedge-fit tapered designs are more likely to cause proximal fractures while cylindrical

fully porous-coated stems tend to cause a distal split in the femoral shaft. In late postoperative

fractures cemented prostheses tend to fracture about 5 years post operation and they fracture

around the tip of the prosthesis or distal to it which is most likely due to the loosening of the

prosthesis. [43]

2.3.2. Etiology and risk factors

Postoperative periprosthetic fractures is most often the result of low energy trauma

primary the result of a fall. In a study published in 2018, 91.9% of the participant's cause of

fracture was minor trauma. [4] Hence the susceptibility to falling poses as a major risk factor

for periprosthetic fractures. Many conditions can put a person at risk of falling, the main risks

have been found to be associated with ageing, such as; muscle weakness, poor vision, poor

balance, overall deconditioning of the organism as well as conditions that weaken the bone,

such as osteoporosis. [9] Female gender, rheumatoid arthritis, the presence of large osteolytic

lesions, and in younger patients; high levels of activity are also risk factors associated with

postoperative periprosthetic fractures. [2]

Local risk factors are poor bone quality, cemented prosthesis, stem loosening,

compromised bone stock, and revision procedures. [43], [4]

2.3.3. Signs and symptoms

In order to minimise postoperative complications early identification and appropriate

intervention are critical.

The most common signs and symptoms that a patient may have a periprosthetic

fracture are if they are experiencing pain, swelling and bruising around the hip or thigh area.

They may not be able to weight bear on the injured leg and it may be shorter or deformed.

[34]

2.3.4. Diagnosis and classification

Diagnosis is made from the clinical history of pain and trauma, and information about

the function of the joint before the injury. A history of pain or dysfunction around the

prosthesis may indicate the loosening of the prosthesis and/or infection. High-quality
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radiographs are a key tool in diagnosis, they will show radiolucent lines around the prosthesis

or cement where the fractures are located and can also exhibit evidence of prosthetic

loosening when compared with older imaging. Computed tomop\graphy may also be used.

[33]

Vancouver classification for postoperative fractures is used for classification and

treatment. The Vancouver classification for postoperative fractures divides the femur into

anatomical zones.

Vancouver Classification & Treatment - Postoperative periprosthetic Fracture

Type Description Treatment

A Fracture in the trochanteric region.
Commonly associated with osteolysis.

Type A-G (Greater trochanter)
fractures caused by retraction,

broaching, actual implant insertion,
previous hip screws. Fig. #4.

Often requires treatment that addresses the
osteolysis. AG fractures with < 2cm

displacement, treat nonoperatively with partial
WB and allow fibrous union.

AG fractures >2cm needs ORIF (loss of
abductor function leads to instability) with

trochanteric claw/cables.

B1 Fracture around the stem or just below
it, with a well-fixed stem. Fig. #4.

ORIF using cerclage cables and locking plates

B2 Fracture around the stem or just below
it, with a loose stem but good
proximal bone stock. Fig. #4

Revision of the femoral component to a long
porous-coated cementless stems and fixation

of the fracture fragment.
Revision of the acetabular component if

indicated

B3 Fracture around the stem or just below
it, with proximal bone that is poor

quality or severely. Fig. #4

Femoral component revision with proximal
femoral allograft (APC) or proximal femoral

replacement (PFR)

C Fracture occurs well below the
prosthesis. Fig. #4

ORIF with plate (leave the hip and acetabular
prosthesis alone)

Table 2. Vancouver Classification & Treatment - Postoperative periprosthetic Fracture [43]
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Figure 4.Vancouver classification of Periprosthetic Femoral Fractures. [33]

2.3.5. Treatment options

2.3.5.1. Surgical options

Post-operative periprosthetic femoral fractures are most often treated surgically. When

treating periprosthetic femoral fractures following total hip arthroplasty, an appropriate

internal fixation method should be selected, at least in part based on the Vancouver

classification. In addition, osteoporosis may be a major prognostic factor for the outcomes of

surgical treatment.[4]

Bone graft

Bone grafting has the potential to improve fracture healing, stability and restore bone

stock. It can be applied to all types of periprosthetic femoral fractures.[33]

2.3.5.2. Non-surgical options

According to Marland and Simon, in the past, nonoperative treatment such as traction

has not been successful. [33]
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However, stable nondisplaced fractures may simply require protected weight-bearing

and/or a cast or brace to immobilise the leg with pain medication.[41]

Another treatment for displaced periprosthetic fractures is teriparatide injections. A

study done from October 2009 to March 2016 concluded that conservative treatment is

feasible for the cases of type B1 minimally displaced periprosthetic fractures, and it may also

be considered as an alternative option for type B2 minimally displaced periprosthetic

fractures. The union rate was 100% (11/11) in type B1 fractures and 75% (6/8) in type B2

fractures. [24]

Prevention of a fracture post endoprosthesis should also be included in nonsurgical

treatment and strategies. Studies have been done to improve the designs and shape of the

stems to share the load more efficiently with the bone to avoid osteoporosis from stress

shielding and to improve the endoprosthesis itself and the techniques used for surgical

implanting, ie ‘rest fit’ in place of ‘press fit’ surgical technique. [41],[7]

2.5. Replacement hemiarthroplasty with a long-stemmed prosthesis

According to the Vancouver classification for postoperative fractures, a replacement

hemiarthroplasty with a long-stemmed prosthesis is most often recommended for type-B1

fractures but can be used with any periprosthetic femoral fractures. [4]

It’s worth here to note that for type-B1 fractures nonoperative treatment isn’t

recommended due to the secondary risks and complications such as death, pulmonary

infection and skin ulceration. [33] One of the most imperative aspects of periprosthetic

femoral fractures is the correct diagnosis of a stable stem or unstable stem which is often

associated with a primary cemented stem. [4] If the stem is unstable, revision surgery is

required. If it is stable, then open reduction with internal fixation is generally required.

According to the Swedish National Hip Arthroplasty Register, loose stem accounts for

approximately 75% of periprosthetic fractures around a primary femoral stem in 2005. [33]

However, due to a gradual shift from cemented stems to uncemented stems this number is

decreasing and the increased number of systemic diseases such as osteoporotic patients has

increased along with an increase in age with periprosthetic femoral fractures. [4]

Uncemented stems are more suited than cemented stems in replacement

hemiarthroplasty with a long-stemmed prosthesis. It has been observed that the bone tends to
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recover more readily and with better results with an uncemented stem coupled with a firm

distal fixation of the stem and bone and with a looser fixation of the more proximal aspect.

Figs 5 and 6 show this diagnosis and operation. [21]

Figure 5. Xray images of the Case Study patient’s periprosthetic fracture. Figure 6. Xray image
of the Case Study patient’s post operative periprosthetic fracture with a long-stem revision and

fixation with cerclage cables.

2.5.1. Contraindications

Treatment is rarely contraindicated post periprosthetic femoral fracture, however,

there are some special cases. Cancer patients with widespread resistant metastases treatment

might be more suited to hospice or pain control alone. Patients with unstable medical

conditions should be in optimal condition before surgery. If the fracture occurs in a paralyzed

limb, solely observation may be indicated, but even then, surgery is often useful for helping

with nursing care. [41]

2.5.2. Complications

A study published in 2021 by Lindahl et al, concluded that postoperative morbidity

caused by implant-related complications (of both knee and hip) is higher in younger patients

and those receiving ORIF. This was regardless of gender. [30]
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Other complications that may arise are nerve injury, muscles weakness, intraoperative

fracture, re-fracturing, fixation failure, infection, haemorrhage, venous thromboembolism, fat

embolism, pulmonary embolism, a discrepancy of leg length, and pain. [30]

2.5.3. Pathokinesiological effects

Decreased ROM, strength and functional limitations such as speed of gait and postural

stability. Weakness of hip muscles which seems to influence static and dynamic balance and

could be a major risk of falls in the elderly population. [4]

The weakness of hip abductors can be often found with a positive Trendelenburg’s

sign. This can lead to an instability in gait and climbing stairs and has been found to cause an

instability in the trunk during these actions. This poses as a major risk of falls and reduces

independence, especially in the elderly population. The cause of this could be related to

damage of the superior gluteus nerve, lack of healing of the medium tendon or lack of

rehabilitation. [4]

2.5.4. Post-operative rehabilitation

Post-operative rehabilitation of a replacement hemiarthroplasty with a long-stemmed

prosthesis is almost identical to that of a primary endoprosthesis, the greatest difference is the

limitation in 0% weight bearing on the affected leg, which is usual for most surgeries of this

type, but it will be according to the surgeon.

It’s worth noting here that a systematic review on evidenced-based rehabilitation post

hip arthroplasty, published in 2020 by Colibazzi et al, concluded that current clinical practices

are partially dependent on ‘dogma and traditions’, which emphasises the need for high-quality

clinical studies to address areas of uncertainty. [4]

The goal of physical therapy is to train the musculature without overloading the

operated leg while striving to eliminate any abnormalities in movement patterns. [20]

In the early stages of rehabilitation, the prevention of thromboembolism is a primary

focus as well as the prevention of contractures. Scare care/therapy should be implemented in

all patients as soon as the bandage and stitches are taken out.

The fitting of crutches and assessment of gait should be assets with any corrections

needed for a proper gait pattern.
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Physical therapies can help with pain and the assistance in healing, such as

cryotherapy, laser therapy, and bio lamp.

Self-therapy is a large part of post-operative rehabilitation. The therapist should teach

the patient exercises they will be able to perform at home. The therapist will also educate the

patient about the contraindicated movements and the weight-bearing information specific to

their operation. [20]
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3. CASE STUDY

3.1. Methodology

My clinical work placement took place in the Rehabilitation Center at Fakultní

nemocnice Královské Vinohrady in Prague, Czech Republic, from January 10th to February

4th, 2022.

The Department of Rehabilitation Medicine at Fakultní nemocnice Královské

Vinohrady is a rehabilitation department with both inpatient and outpatient departments. The

department treats a variety of adult patients with vertebrogenic disorders, neurological

diseases, as well as patients after orthopaedic surgeries, musculoskeletal injuries or spinal

surgeries. I spent my time primarily in the inpatient department. In the inpatient department

there is an Occupational therapy department and a gym that has all the necessary equipment

for rehabilitation.

My supervisor, Bc. Marie Beranová, introduced me to my patient on 18.01.2022. My

patient is a 53 years old male post replacement hemiarthroplasty of the left leg due to a distal

femoral fracture. The fracture happened on 29.11.2021. He had to wait 34 days, until

7.01.2022 to receive his surgery because he was COVID-19 positive. A hemiarthroplasty with

a longer rod replaced the femoral component of the previous arthroplasty. Four cerclage were

placed around the bone for stabilisation. Post-surgery, the patient has started physiotherapy

but is not allowed to weight bare on the affected leg.

The releasing doctor prescribed the patient rehabilitation treatment and was not

prescribed any physical modalities. The patient's therapies took place primarily in my

supervisor's therapy room where there are balls, straps, bands, blocks, cushions, and blankets

at my disposal for his therapies. His therapy sessions were about 1 hour, 5 times a week,

Monday to Friday.

The initial kinesiological examination was performed on 18.01.2022 and continued

and finished the following day; excluding the examinations that needed to be performed at a

later date due to the condition of the patient. The final kinesiological examination took place

on the last day of my placement on 04.02.2022.

The examination tools I used were a goniometer, measuring tape, I took photos and

videos for analysis purposes. During his therapy sessions, I used the techniques I have learned
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from UK FTVS, such as PIR by Lewit, PNF by Kabat, STT by Lewit, passive stretch, joint

mobilisation by Lewit, therapeutic exercises, DNS by Kolár, and several other techniques. I

also utilised my training and knowledge as a Yoga, Pilates instructor, and personal trainer. My

supervisor and I gave my patient self-therapies, which he was instructed to do on his own. He

also received therapy in the afternoon from my instructor every day.

These therapies he was to continue at home once released from the hospital. The

patient’s physical condition and changes that took place during my therapies with him were

evaluated before and after each therapy session.

My supervisor explained to the patient my position as a student and what his

participation in the therapy for my bachelor’s thesis would look like. The patient was

requested to give his informed consent in written form (see attachment), and the Ethics

Committee of the Faculty of Physical Education Sport of Charles University approved the

project, EK 49/2022 on 01.02.2022.
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3.2. Anamnesis

Date: 18.01.2022

Examined person: P.S

Gender: Male

Year of birth: 1969

Diagnosis: Replacement hemiarthroplasty due to fracture of the medial femur of the left leg.

3.2.1. Status Present

12 days post-surgery.

Objective observations: The patient is lucid, orientation is normal, cooperates, has no

difficulty understanding; he shows no signs of cognitive dysfunction. He walks with high

crutches using a 3 point gait pattern. He is right-handed for fine-tuned tasks but left-handed

for gross motor tasks.

❖ Weight: 80kgs

❖ Height: 165cm

❖ BMI: 29

❖ Somatotype: Endomorph

Subjective observations: Chief problem: The patient has pain strong pain, level 5*, when

trying to bend his knee. The primary location of the pain is the lateral side of the knee, from

the head of the fibula cranially 7cm. This area is also painful on palpation. There is a

significant amount of edema in the thigh and feet (minimal swelling in the calf/shin area due

to bandage) causing great discomfort for the patient.

*Note: All pain for the patient is level 5. The patient was able to compare the pain level using

the terms ‘more’ or ‘less’. Because the patient was unable to numerically grade his own pain,

I will be using the terms that he is able to use, ‘more’ or ‘less’, when referring to pain levels.

3.2.2. Anamnesis (medical history)

Chronology of problem and onset of disease: In 2017, the patient started

compensatory walking due to pain in his left hip. He went to the doctor and X-rays were

taken. He was diagnosed with Grade 3 arthrosis. The doctor didn’t want to operate then.

According to the patient, he walked with an analgesic gait for 2 years. In 2019 the patient

returned to the doctor and he was diagnosed with grade 4 arthrosis, in his left hip, and was
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scheduled for surgery. The surgery was delayed for almost 2 years due to COVID-19

pandemic. 29.11.2021 - the patient had an operation for a total endoprosthesis of the left hip.

20.12.2022 - The patient was ill with COVID-19 (he didn’t know it was COVID-19 at the

time) He was walking with crutches from his TEP (29.11.2021) He fell down in the kitchen

fracturing the medial aspect of his left femur on the same lower extremity as the TEP. The

patient was COVID-19 positive and stayed in an isolated ward until 7.01.2022. A

hemiarthroplasty with a longer rod replaced the femoral component of the arthroplasty. Four

cerclage were placed around the bone for stabilisation.

FuA: The patient has no difficulty with ADL, he is able to walk with crutches, dress, wash

and feed himself.

IA: 29.11.2021: TEP of the left hip due to grade 4 arthrosis. History of cardiac arrhythmia

after implantation of TEP of the left hip. 02.01.2022 - Positive for COVID-19 without

complications. 2008 - Appendicectomy: the scar is in good condition; the therapist worked on

it post TEP, and there was a release of soft tissue.

RHB: 29.11.2021 - 20.12.2021: Rehabilitation for post TEP at FNKV Praha.

MA: Post-surgery pain medication, medication for arrhythmia Xarelto was taken and then

stopped, but will be reintroduced. Clexane for DVT prevention.

SA: The patient lives with his wife and son, both in good health, in a house with a garden.

The house has 3 stairs and the garden is bumpy to walk on.

Hobbies: Football coach, running and walking in the woods, seasonal hobby farm.

OA: Worker in the stone mines; currently on workers compensation leave.

Patient Goals: Walk through the forest, return to work and hobbies without pain or difficulty.

3.3. Initial Kinesiological examination

Date: 18.01.2022 - 19.01.2022

Note: The goniometric measurements, anthropometric measurements and palpitations

were performed on 18.01.2022 all other examinations were performed on 19.01.2022 unless

otherwise stated.

3.3.1. Postural examinations: According to Janda

Postural examination was performed with crutches. There was no weight-bearing on

the operated leg as this was prescribed by the orthopaedic surgeon.
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Note: The doctor who performed the patient's final checkup, post-surgery, wrote in the

patient's medical documents that 30% weight-bearing was acceptable. My supervisor and I

decided to keep in line with the surgeon's prescription as he would understand the severity of

the surgery performed. The patient was also more comfortable with this decision.

Plumb line examination: According to Janda

Anterior view:

Location
and notes

Right Left

Base of
support:
Narrow:
∓6cm

between
heels

Digits 1-4: Claw toes. Slight vulgosity of
the big toe.

Weight distribution is primarily on the
lateral edge of foot otherwise weight is
evening distributed on the rest of the

foot.
Transverse and medial arches are

present, the lateral arch is collapsed.
The foot is adducted/ medial to hip joint

∓2cm
External rotation of foot ∓25°

Digits 1-4: Claw toes. Slight vulgosity of
the big toe.

No weight on foot: lateral aspect of the
foot resting on the floor.

Supination: 10°
Lateral rotation of foot ∓15°

Foot is larger than the right from edema;
the malleolus to the toes - medial, lateral,

and dorsal aspects.
Is placed frontal of the right foot ∓2cm

Ankles Overactivation of dorsiflexors & toe
flexors; twitch seen at ankle and dorsum

of foot.

Overactivation of dorsiflexors & toe
flexors: a lifting of the tendons is seen at
ankle and dorsum of foot. Ankle remains

at 90° dorsiflexion with no weight
bearing - full foot not touching the

ground

Shins Slightly valgus Slightly valgus

Knees Patella and contour of knee lower than
left

Entire knee area, lateral, medial and
frontal, is larger from edema.

Thighs:
I had to

move his
shorts up to

see his
thighs

Musculature of quadriceps is visible and
symmetrical.

The Plumb line is ∓ 1.5cm from the
medial side of the lower thigh

The entire thigh, lateral, medial, and
frontal, is larger from edema - definition

of m. quadriceps is not visible.
Plum line is ‘touching’ the medial side of

the distal thigh

Hips Is shifted laterally to the right: plum line
∓ 2cm to the left of the pubic symphysis

Iliac crest ∓ 3cm situated more cranially
than right

Abdomen:
Round, not

engaged

Protrudes more on the left side
Centre of the navel is ∓ 2cm to the right

of the plumbline

Thoraco
brachial

Shallow and short Shallow and with a shorter angle than
right side.
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Location
and notes

Right Left

triangle

Chest Midline of the sternum is ∓ 3cm to the
right of the plum line

Pectoralis is lower than the left by ∓1cm

Left clavicle more horizontal than right.

Shoulders More cranial than left by ∓3cm
Protracted

Crutch is higher into the armpit

Protraction and elevation

Head: Entire right side/midline of the face is
∓4cm to the right of the plumbline. Slight

lateral tilt to the right.

Plumline is at the lateral side of the eye.

Table 3. Initial plumb line examination Anterior View according to Janda

Posterior View:

Location & notes Right Left

Feet
Base of support is narrow

Weight distribution is primarily
on the lateral edge of foot and

medial edge of the heal
Laterally rotated ∓25° - toes

2-5 are visible

Placed frontal of right foot ∓
3cm

Laterally rotated ∓15° - toes
3-5 are visible

Heal off the floor by ∓ 1cm

Ankles The Achilles tendon’s base is
medial, the ligament shifts

lateral with the valgus shape of
the tibia.

The lateral malleolus is more
prominent and lower than the
medial malleolus. - the medial
aspect of the heel is dropping

in order to counter this, weight
is put into the lateral edge of
the foot and into the lateral

malleolus. This forms a
concave shape between the

lateral pad of the foot and the
lateral malleolus, making the

lateral malleolus more
prominent.

Is larger than the right due to
edema; Lateral and malleolus,

Achilles tendon.
The medial malleolus isn’t

visible because of the swelling
of the Achilles and the lateral

rotation of the foot.

Popliteal line Lateral side looks more frontal
than medial side - medial

rotation of femur

Higher than right ∓ 1.5cm

Calves Slightly valgus Slightly valgus
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Location & notes Right Left

Gastrocnemius is defined Very slight swelling - bandage
keeps the swelling down in this

area.
The gastrocnemius is less

defined than the right

Thighs: I had to move his
shorts up to see his thighs

The hamstring muscles are
defined

Medial hamstrings more visible
- medial rotation of the femur

Larger from swelling -
primarily lateral and medial

aspects
Distal medial aspect of the

thigh is touching the plumb line

Gluteals
I had to palpate his Subgluteal

line because his shorts

Subgluteal line lower than left
by ∓ 2cm

Muscle tone visible, but not
very developed (in comparison
to the muscles tone of the legs)

intergluteal line ∓2cm to the
right of the plumb line.

Less developed than right
No muscle tone visable

Hips Shifted to the right ∓2/3cm Iliac crest is higher than right
∓3cm

Back Th spine: Kyphotic; C curve to left from about Th 10 - Th 3

Thoraco brachial triangle
The thoraco brachial triangle is
very small, on both sides, due
to the barrel shape of the torso.

Crutch is higher up in the
armpit than the right crutch

Left angle is shorter and deeper
concavity.

Shoulder area Right shoulder higher: ∓ 2cm
Both shoulders rotated
cranially and anteriorly.

Scapula atlanta of the inferior
angle. Medial and lower

scapula fixators not engaged.
Space between scapula is large.

Neck There is a deep skin fold/crease laterally at about C5
The plumb line is ∓4 cm to the left of the spine.

Head Slight lateral tilt to the right, No rotation.
Right ear lower than left by ∓1cm

Table 4. Initial plumb line examination Posterior View according to Janda

Lateral Views:

Location Right side Left side Notes

Feet Digits 1-4: Claw toes
Weight distribution is primarily on

the lateral edge of foot

Digits 1-4: Claw toes
No weight is being placed on the

foot. Heal is off the floor by
∓1cm.
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Location Right side Left side Notes

Ankle Malleolus prominent - concavity
between it and the lateral pad.

Twitching and lifting of the ankle
and toe flexor tendons.

Malleolus definition is difficult to
see because of the edema.

Lifting of the ankle and toe flexor
tendons.

Shin There is definition of m.
gastrocnemius and peronii

There is definition of m.
gastrocnemius and peronii

Knees Knee bent at ∓20°. Plumb line
posterior of the knee joint, in line

with the dorsal as

Knee bent at ∓10°. Plumb line
slightly posterior to the axis of the

knee joint.

Thighs Can see the left leg frontal of the
right because of the swelling &
frontal placement of the foot.

Hips Plumb line slightly anterior to the
axis of the hip joint.

Plumb line slightly posterior to
the axis of the hip joint.

Tilted
anteriorly

Spine Lspine: flat. Plumb line posterior
Thspin: kyphotic.

Cspin: hyperlordosis

Shoulders Protracted and elevated Plumb line is posterior to the
acromion ∓ 3cm

Head Forward holding

Table 5. Initial plumb line examination Lateral Views according to Janda

3.3.2. Pelvic examination: According to Janda

Location Findings

Anterior Superior Iliac Spines Left is higher than right by  ∓ 2cm

Posterior Superior Iliac Spines Right is higher than left by  ∓ 1cm

Iliac Crests Left is higher than right by  ∓ 3cm

Table 6. Pelvic examination according to Janda

3.3.3. Gait analysis

The patient has been instructed by the surgeon not to weight-bear on the operated leg until the

following checkup, which will be 17.02.2022.

The patient walks with 3 point pattern with high crutches.
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Phase/movement  and notes Right foot Left foot

Crutches
Weight shifts forward and
shifting of the torso in the

sagittal plane, Neck is in flexed
position - patient looking down

Right side: Right crutch is
further up into the armpit
Shoulder begins to elevate

Inferior border of the scapula
begins to wing

Left side: Shoulder begins to
elevate cranially and The
inferior angle and medial

border of the scapula begin to
wing

Heal off Right knee is bent ∓35° No plantar flexion
Left hip moves cranially

Torso and hips shift to the right
laterally

Toe off Prolonged metatarsal phase
No push off of toes - Minimal

plantar flexion - the foot is
lifted by flexion of the knee.

Flexion at hips, shifting of his
weight to the right leg and

crutch, beginning of elevation
and circumduction of the hip,

no push off phase.

Midswing Foot ∓ 1cm off the floor
A lowing of the entire body
∓2cm as weight is taken into

the crutches

Circumduction of left hip
Knee extending

Ankle in dorsiflexion ∓85°

Heal strike No heal strike. The full foot is
placed on the floor at once

No heal strike. The lateral edge
of the foot is placed on the
floor instead of the heel.

Flat foot Both shoulders releases
caudally as weight is placed on

healthy foot

Both shoulders winging as
weight is placed into the

crutches
Right shoulder higher than left
Upper torso shifted to the right

Heal off the floor, minimal
weight on the lateral aspect of

the foot.

Mid stance Hips at  ∓20° flexion
Knee bent ∓35°

Weight in crutches
Both scapula winging

Both shoulders elevated to the
maximum point of elevation -
Right shoulder higher than left

∓2cm.
Heal off the floor, minimal
weight on the lateral and
frontal aspect of the foot.

Table 7. Initial gait analysis
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3.3.4. Palpation examinations

3.3.4.1. Soft tissue palpation

Location Findings Notes

Left upper leg:
1.Ventral
2.Dorsal

1.The subcutaneous tissue is very stiff due to the edema.
The fingers sink into the edema making the fascia

impossible to shift in all directions. The skin is very
warm.

2.The subcutaneous tissue can shift slightly because the
edema isn’t so great. The distal aspect has a slight

blockage in all directions except for cranially.

The dorsal soft
tissue palpation

was done with the
leg elevated

because the patient
was unable to lay
prone due to pain

and the
incapability of the

operated leg.

Left lower leg:
1.Ventral
2.Dorsal

1.The subcutaneous tissue and the fascial layers are very
stiff with a hard barrier in the medial & superior

ventrolateral aspect.
2.The gastrocnemius is free to shift medially but not

laterally.

Lower Back Right side: Subcutaneous and fascial layers are slightly
stiff with a soft barrier. Slight swelling superior to the

iliac crest and lateral to the spine.
Left side: Subcutaneous and fascial layers are stiff with a

hard barrier in all directions.

Neck Right side and left sides: Subcutaneous shifts freely in all
directions. Fascial layers are stiff ventrally. Right deep

fascia is slightly more stiff than the left side.

Scar: 26.01.22 - I
was unable to

examine earlier
due to stitches
and bandaging.

The scar has a large amount of edam and is very stiff in
all directions. There is edema at the medial aspect of the
scar, primarily on the frontal side of the scar, that is hard
when palpating. The area around the scar is very warm.

Table 8. Initial Soft tissue palpation

3.3.4.2. Muscle palpation

The patient has a global hypertonic tonus muscle stereotype in his entire body.

Muscle Right Left Notes

M. upper trapezius Hypertonic: Along the
shoulder area, there is
a painful point in the

medial aspect.

Hypertonic: along the
shoulder area.

M. levator scapulae Hypertonics: painful
point is at the insertion

Hypertonic: painful
point at the insertion of
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Muscle Right Left Notes

of the scapula - More
painful than left.

scapula

M. pectoralis major Hypertonic: Upper and
medial aspects

Hypertonic: medial
and inferior aspects

M. pectoralis minor Normal tonus Hypertonic

M. quadratus
lumborum

Normal tonus Hypertonic: painful
points in the medial

aspect

Quadriceps:
1. M. rectus femoris
2. M. vastus medialis
3.M. vastus lateralis
4. M. intermedialis

1. Slight hypertonus:
distal aspect

2. Normal tonus
3. Slight hypertonus:

distal to medial aspect
4. Normal

Was unable to palpate
due to edema.

27.01.22: Was able to
palpate lower to

medial aspects: All:
Hypertonic with

atrophy

Iliopsoas:
Unable to palpate due to a large amount of adipose tissue around the abdomen and the sensitivity of the

patient.

Hamstrings:
1. M. biceps femoris

2. M.
semimembranosus

3. M. semitendinosus

1. Slight hypertonus
2. Slight hypertonus
3. Slight hypertonus
All medial to distal

aspects of the muscle

1. Hypertonic:
primarily in the medial

and distal aspects
2. Slight hypertonus
3. Slight hypertonus

With the patient lying
supine because the

patient isn’t able to lay
prone due to pain and

capability of the
operated leg.

Gluteals:
M. Gluteus Maximus

Slight Hypotonus:
inferior aspect

Hypertonic with
atrophy: the entire

muscle.

Gluteus medius and
minimus could not be
palpated due to scar

and pain.

Piriformis Slight hypertonus:
Medial aspect

Slight hypertonus:
Medial aspect

Triceps surae:
1. M. gastrocnemius

2. M. soleus

1. Slight hypertonus:
medial-lateral aspect

2. Hypertonus:
medial-lateral aspect

1. Hypertonic with slight
atrophy: both heads

atrophic, lateral head
hypertonic

2. Hypertone with slight
atrophy and Trp on

lateral side

Toe extensors:
1. M. extensor digitorum

longus
2. M. extensor hallucis

longus

1. Hypertonic
2. Slight hypertonus

1. Hypertonic with slight
atrophy

2. Hypertone with slight
atrophy

Table 9. Initial muscle palpation
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3.3.5.Goniometric Measurements

Location/movement Right Leg Left Leg Notes

Active Passive Active Passive

Hip joint

Flexion 100° 110° 25° 75° Preformed with ∓30°
flexion in the knee due to

limitation of flexion.

Extension 0° 5° 0° 0°

Abduction 40° 45° 25° 30°

Rotation: Internal
External rotation was
not tested because it is
a contraindication for

the prognosis.

∓5° ∓10° ∓5° ∓10° Tested with the patient
supine and legs extended
because the patient was

unable to sit with the knee
at 90° due to limitation in

flexion of the knee.

Knee joint

Flexion 120° 130° 30° 35°

Extension 0° 0° 0° 0°

Ankle joint

Plantar flexion 50° 55° 50° 55°

Dorsi flexion 10° 15° 10° 15°

Eversion 10° 5° 5° 10°

Inversion 10° 15° 10° 15°

Table 10. Initial Goniometric Measurements

3.3.5. Anthropometric measurements

Location: LE Right Left Notes

15cm above knee 49cm 54cm

10cm above knee 46cm 50cm

Knee 40cm 43cm

Over tibialis
tuberosity

35cm 34cm There was no swelling
because the bandage
went from above the
styloid processes to
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Location: LE Right Left Notes

below the knee

Calf 36cm 35cm

Ankle 25cm 27cm

Metatarsals 24cm 24cm

Anatomical length 86cm 85cm

Functional length 87cm 87cm
Table 11. Initial anthropometric measurement

3.3.7. Breathing stereotype assessment

Area/movement assessed Conclusion

Trunk position Upper thorax tilting/shifted to the right
Right pectoralis area positioned inferiorly to the left

Left lower ribs positioned more frontal/elevated/open than right
Bulging of the right abdominal wall, laterally to the right

Diastasis moves frontally with a strong exhale

Chest Shape symmetrical barrel-shaped

Breathing stereotype Belly breathing stereotype

Frequency/regularity/ratio of
inspiration to expiration

Irregular breathing frequency - irregular pause after inhalation
½ Inhale to exhale

Breath intensity Passive with low-intensity

Breathing wave Breathing wave stops and starts at the abdominal area - when
asked to breath into his chest: his chest depresses and clavicles

elevate

Auxilary muscle involvement None: when relaxed/passively breathing

Accompanying sounds None

Table 12. Initial breathing stereotype assessment

3.3.8. Muscle length: According to Janda

Muscle(s) teste Right Left Notes

M. upper trapezius Grade 1 Grade 1

M. levator scapulae Grade 1 Grade 1
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Muscle(s) teste Right Left Notes

M. pectoralis major Grade 0 Grade 1
Lower fibers:

Grade 2

M. pectoralis minor Grade 1 Grade 1

M. quadratus lumborum Could not be tested because
the patient is in too much pain
side-lying on the unaffected
side and cannot lay on the

operated side.

Quadriceps Grade 0 Grade 2 Test was performed on the
long edge of the table.

M. Tensor fasciae latae Grade 1 Grade 0

Iliopsoas Grade 1 Grade 0

Hamstrings Grade 0 Grade 1

Adductors Grade 0 Grade 1

Triceps Surae:
1. M. gastrocnemius

2. M. soleus

1. Grade 0
2. Grade 1

1. Grade 1 Could not test  m. soleus on
left side because knee bending

is too painful.

Table 13. Initial muscle length test according to Janda

3.3.9. Muscle strength examination

The muscles imperative to the patient's prognosis could not be examined according to Janda

due to the inability of the patient to lay supine, lack of flexion in the knee, and pain in the

knee and scar areas.

Muscles that we would like to test at a later date(s) when the condition of the patient allows:

Grading according to Kendal. Testing was made with modifications based on the patient’s

current condition and performed during the patient's therapy session, because the positions

were often found difficult to get into, uncomfortable to stay in for long periods of time and

helped save time.

Muscle(s) tested Date Right Left Notes

Gluteus Maximus 26.01.22 3+ 1 Couldn’t test side laying due to
pain.

Quadriceps 01.02.22 4- 2+ Waited to test when the patient
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Muscle(s) tested Date Right Left Notes

could achieve 90° flexion of the
affected leg.

Hamstrings 26.01.22 4- 3- Left side: Could only test to the
degree the patient is able to flex

his knee at the time in prone
position: 55°

Hip Adductors: from
abduction to Centre

point

20.01.22 4-:moderat
e pressure

3: Slight
pressure

I was unable to test side laying
because the patient is unable to
lay on the operated side and the
patient is unable to tolerate side
laying on the healthy side due to
pain in the operated leg. I gave
the patient a grade according to

the amount of
resistance/pressure given.

Hip Abduction 20.01.22 4-:
moderate
pressure

3:Slight
pressure
unable to

hold

Plantar flexors 20.01.22 4 4-

Dorsi flexors 20.01.22 4 4-

Table 14. Initial muscle strength examination

3.3.10. Spinal distance examination

Performed seated with the therapist fixing the hips

Examination Results

Cepojev’s distance 3cm - within normal range

Otto’s distance Extension = 3.5
Flexion = 1.5
Total = 4cm

Within normal range

Schober distance 1cm - Less than normal range by 4cm

Stibor 4.5cm - Less than normal range by 2.5cm

Table 15. Initial spinal distance examination

3.3.11. Dynamic spinal examination

Performed seated with pelvis fixed to stop flexion of the hip joint

Direction Results

Flexion Very limited flexion.
Movement occurs primarily in the upper Th spine and C spine.
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Direction Results

Extension Limited extension
Movement occurs at an apex at the Th/L junction and in the Cspine;

here the head ‘drops’ dorsally.
The trunk leans/moves dorsally

Overactivation of the lower paravertebral muscles on the right side
with a slight twist and tilt to the right

Lateral flexion to the right Fairly even curvature from the Lspine to the C spine.
An apex of lateral flexion occurs at C5.

Lateral flexion to the left Less flexion than the right.
Lspine is flat and moves as one unit laterally.

Small curve at the Th/L junction until Th9 (start of scoliosis) and
flattens out at the area of the scoliotic C curve.

Cspine continues the lateral flexion

Table 16. Initial dynamic spinal examination

3.3.11. Joint play examination: According to Lewit.

It is not possible to examine the joint play of the foot or knee area, because the edema is too

great.

Joints that we would like to examine at a later date when the edema has subsided:

Tibiofimoral, Patella, Telarcrual, Subtellar, Lisfranc, Chopart, and Intercarpal joints.

The patient finds it too painful to examine the joint play of the fibula head as this is one of the

main locations of his pain.

It was not possible to examine joint play of SI join because the patient was unable to lay on

his side or prone. In supine position, adduction is needed and that is a contraindication for

TEP.

Note: All joints mentioned were examined in all directions according to Lewit, only the

restricted directions are mentioned.

Joint and notes Date tested Right Left

SI
Examination done in prone position. In
side-lying, the scar is still too sensitive

when trying to manipulate in this position.
The right side cannot be examined

side-lying because the patient cannot lay
on the operated side.

26.01.2022 Free: sagittal
plane and
dorsally

Free: sagittal
plane and
dorsally

Knee

Tibiofemoral 27.01.22 Free in all Laterally: free
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Joint and notes Date tested Right Left

Close lateral and medial gapping of knee
joint

directions Medially:
blocked

Patella 27.01.22 Free in all
directions

Restricted
caudal and

laterally

Fibula 02.02.22 Dorsally: free
Ventrally: free

Dorsally: slight
movement
Ventrally:
restricted

Foot & Ankle

Telarcrual 18.01.22 Slight restriction Slight restriction

Subtellar 27.01.22 Blocked
medially

Blocked
medially

Lisfranc 27.01.22 Free Free

Chopart 27.01.22 Free Blocked

Intertarsal 27.01.22 Navicularcuboid
: Blocked in
ventral and

dorsal directions

Navicularcuboid
: Blocked in
ventral and

dorsal directions

Table 17. Initial joint play examination according to Lewit

3.3.12. Movement stereotypes examination: According to Janda

According to Janda with the modification of the patient sitting because the patient is unable to

stand without crutches.

Hip extension was examined on, 25.01.22, when the patient was able to lay prone.

Hip abduction was not performed until the final day of my therapy, 04.02.22, because the

patient was unable to lay on his side comfortably and abduct the leg. The right leg was not

tested because the patient cannot lay on the operated leg.

Stereotype Results

Hip extension The patient had normal timing of muscle activity in both legs. He is unable to
lift his left leg off of the table.

Hip abduction Quadratus mechanism was positive. The patient couldn’t lift his leg very high
due to pain in the scar area.

Trunk flexion The patient is unable to sit all the way up. Overactivation of the hip flexors,
lower ribs move ventrolateral, abdomen protrudes laterally and diastasis moves
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ventrally.

Neck flexion A continuous arch is present, the deep flexors are being used. The clavicles
both elevate during the last half of flexion of the neck.

Shoulder
abduction

Right side: Shoulder elevation is seen. At the end of abduction, Right shoulder
pulled to head - no space between shoulder/arm and neck/head. Light side

bending.
Left side: Movement begins first in the left shoulder. Shoulder elevation is seen

and is higher than the right by ∓1cm. Abduction and rotation of the inferior
angle happens until 170°.

Table 18. Initial movement stereotypes examination

3.3.13. Deep stabilising system:  According to Kolar

Test Results

Trunk flexion test Positive - Lateral movement of the ribs and convex arching of the lateral
group of abdominal, Diastasis recti becomes visible, concavity in the

inguinal canal. The patient is able to correct the diastasis slightly when
verbally asked to.

Intra-Abdominal
Pressure done in
supine position

Positive - the patient can draw down his diastasis and create abdominal
pressure when asked to, but it is a weak pressure and it's not his usual

stereotype. Umbilicus moves cranially, activation of the muscles without
bowing of the abdominal wall first.

Trunk Diaphragm test The patient can create pressure laterally and dorsally with a small force
for a short time and with difficulty, cranial movement of ribs, no lateral
chest expansion. The patient has almost no activation on the right side.

Table 19. Initial deep stabilising system according to Kolar

3.4. Initial kinesiological examination conclusion

When palpating the soft tissues of the affected leg, the edema was apparent from the

inability to shift the subcutaneous tissue, from the knee 15cm cranially. The edema was also

measured as the circumference of the upper leg is greater in this area (from 5cm to 3cm

difference) as well as the foot and ankle. However, the shin area is smaller in size, by 1cm

due to the bandage and muscle atrophy. The fascial layers of the lateral shin area are very stiff

and have a hard barrier while the fibula head is blocked in both directions. These findings are

important because this is a very painful area for the patient when palpating as well as with

knee flexion.

There is marked shortness in the quadriceps of the affected leg. I would hypothesise

that these muscles are in a hypertonic, shortened state due to the severity of the operation.
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This, coupled with the edam and the strong pain he feels when the knee is flexed, is why the

patient has extreme limitation in knee flexion of his operated leg in both passive and active

ROM. The limited flexion in the affected knee is seen during gait and there is minimal flexion

of the hip (femur on acetabulum) and ankle joints. During all gait phases, the patient

maintains a constant flexion of the hips (acetabulum on femur), this is partly due to the

patient constantly looking down at his feet. In order to achieve swing phase in the operated

leg, there is a slight circumduction of that hip with flexion and then straightening of the torso

and a shifting of his weight to the healthy side’s crutch and leg. On further examination of his

gait, the patient is unable to stabilise his shoulders as weight is placed in the arms/crutches.

When examining his upper trapezius and levator scapulars I found that they are

shortened (grade 1) on both sides which was expected due to the elevated position of the

scapula and the high tonicity and painful points of these muscles.

The findings of the pelvic obliquity to the right, are conducive with the hypertonicity

and painful point of the right quadratus lumborum. However, the right leg is longer than the

left by 1cm, this is unexpected because the left hip is higher than the right.The left hip is

being pulled cranial in order to limit weight bearing when standing and walking and now has

become his stereotype because it's also seen in supine position. This is why his quadratus

lumborum on the left side is painful on palpation. The QL is also stabilising the left hip

because of the hypotonia and atrophy of the gluteals and the lack of activation of the hip

flexors. All of his weight is being placed in his right leg, as well as primarily in the right

arm’s crutch. This leads to a shifting to the right side which is seen in a loading in the lateral

side of the foot with a concavity below the right lateral malleolus, the entire organism is to the

right of the centerline, increasing in distance from the base of support to the head.

When assessing the patient's breathing stereotype he demonstrated a shallow belly

breathing stereotype, which coincides with his weak intra-abdominal pressure, lack of

abdominal wall activation and diastasis. His chest shape and trunk position reflects the

scoliotic C curvature of the spine to the left; upper thorax tilting/shifted to the right and right

pectoralis area positioned inferiorly to the left. However, I would expect the opposite position

of the lower ribs and abdomen; left lower ribs positioned more frontal/elevated/open than the

right, and a bulging of the right abdominal wall, laterally to the right. I would hypothesise that

this is due to the location of the scoliotic curve, mid to upper Th spine, the cranial lifting of

the left hip (in order to not weight bear on the left leg while walking and standing because the
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patient is unable to flex the left knee.) and the cranial lifting and lateral shifting of the right

shoulder.

The patient has also expressed that his entire left side has always been stronger and

more developed than his right side. In an active breath, the patient is less capable of engaging

the right side of his abdominal wall on a forced exhale, but he is capable to do so, although

slight, on his left side. This is also seen in the diaphragm test, his left side is more consistently

active and strong than the right side.

There is a limitation in dynamic spinal movements in all directions except for in

extension. However, the measurement in extension can be slightly skewed because the patient

has kyphosis of his thoracic spine, so when he moves into extension, the spine is actually

straight, or at the very most in slight extension. Lateral flexion to the left is greater than the

right which is expected with the C curve to the left. The patient has synkinesis of his

shoulders in abduction with shoulder elevation and right side bending to the right which is

expected with his scoliosis C curve to the left.

3.5. Physiotherapy goals and plan

3.5.1. Short-term goals of therapy

❖ Reduce swelling of the left leg and groin

❖ Asses and improve scar pliability

❖ Reduce pain in the left knee area

❖ Increase ROM of the left knee

❖ Improve breathing stereotype

❖ Activate deep stabilising system

❖ Improve tonicity and length of short hypertonic muscles:

➢ Left quadratus lumborum: Before releasing the left quadratus lumborum, I

would like to first activate his abdominal wall/deep stabilising system as well

as the gluteal muscles of the left side in order to ensure hip stability.

➢ Left rectus femoris

➢ Upper trapezius

➢ levator scapulae

❖ Increase the strength of weak, hypotonic muscles:

➢ Gluteus maximus with a focus on the left side
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❖ Increase sensory motoric sensations of the lower limbs

❖ Improve proprioception of joints of the lower limbs

❖ Improve joint mobility of restricted joints according to Lewit

❖ Maintain/improve the overall condition of the patient

❖ Improve walking with crutches stereotype

Proposed therapy for the short-term goals:

❖ Manual Lymphatic massage

❖ Manual facial techniques according to Lewit

❖ Passive and active ROM

❖ Conditioning exercises

❖ Active strengthening exercises

❖ Breathing facilitation techniques

❖ Breathing gymnastics

❖ Deep stabilising system activation according to Kolar

❖ Gait correction while walking with 3 point gait

❖ PNF of lower extremities

❖ Physical Therapy techniques:

➢ Reduce swelling and pain: Elevation of the left limb, cryotherapy, mechanical

lymphatic massage, ultrasound, and lymphatic taping.

➢ Improve the quality of scar tissue:  laser scar therapy.

3.5.2. Long-term goals of therapy

❖ Stability in standing on both legs

❖ Improve overall condition of the patient due to long period of inactivity

❖ Walk without crutches, with a normal gait pattern

❖ Return to work

❖ Return to hobbies

Proposed therapy for the long-term goals:

Stability training: Sitting to standing, standing on a soft surface, standing on one leg.

Proprioceptive training of both lower limbs with a focus on the left

Small foot training of both feet

Gait training without crutches
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3.6. Day to day therapy

3.6.1. Date: 19.01.22 - 13 days post-surgery

Duration: 1 hour

Stp. obj.:. The patient walks with a 3 point gate with high crutches. The left leg is very

swollen and warm to the touch. The scar runs from superior to the head of the femur to 10cm

cranially of the knee joint on the lateral aspect of the thigh.

Stp. subj.: The patient feels frustrated with the swelling and pain in his leg. He would like to

be able to bend his knee and walk without crutches. The only limitations he has with ALD are

walking up and down the stairs and bending down to pick something up at a low level.

The goal of today’s therapy unit:

- Reduce swelling of the left leg

- Reduce pain in the left knee during flexion

- Improve flexion of the left knee

- Begin correction of breathing stereotype

- Reduce hypertonus in hamstrings, gastrocnemius of the left leg

Proposed therapy (for today’s therapy unit):

- Lymphatic massage

- Conditioning exercises

- Soft tissue release

- Passive and active ROM

- Synchronicity of breath with the movement

Procedure (description of today’s therapy unit):

- Manual Lymphatic massage: My supervisor instructed me on how to do a full Manual

lymphatic massage with emphasis on the affected leg. We took 20min to complete the

massage in order to save time for the other therapies.

- In order from beginning to end: neck, breathing: stimulation of thorax in both inhale

and exhale. Active exhalation of the abdomen, groin, upper leg, knee area, lower leg & foot.

- Soft tissue release of subcutaneous and deep facia release to the lateral, medial and

cranial-caudal directions according to Lewit of the left lower and upper leg - focusing on the

area around the knee up to the scar.

- Peripheral sensory-motor stimulation: Manual massage and stimulation of the muscles

and facia of both feet. Manual manipulation of the joints of the toes, foot, and ankle of both

extremities.
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- Conditioning exercises in supine position to further aid in lymphatic drainage of the

affected leg and to maintain the condition of both legs: active dorsiflexion and plantar flexion:

10 repetitions. Active ankle circles: 10 repetitions each way.

- PIR of the left Rectus femoris according to Lewit

- Self-stretching of the ischiocrural muscles: Supine - a band is placed around the

palmar aspect of the foot, the patent uses his arms to raise the leg for a self stretch. The hip

was in 70° flexion (No further than 90°) Hold for 30 seconds, 3 repetitions.

- Passive ROM of the left leg in supine position:

- Hip: flexion and abduction - 8 repetitions of each movement.

- Knee: flexion to extension -  8 repetitions of each movement.

- Active ROM of the left leg: Supine

- Hip:

a. Flexion - up to 90°: the patient needs assistance to bring his foot off of table

b. Abduction to adduction, to midline - 8 repetitions of each movement.

- Knee: flexion to extension - sliding the foot on the table into knee flexion and

controlling the leg down to the table into knee extension - 8 repetitions of each movement.

Results (of today’s therapy unit) – obj.:

- Reduce swelling of the left leg: There was no immediate improvement of the swelling

- Reduce pain in the left knee during flexion: The pain remained the same during

flexion.

- Improve flexion of the left knee: There was no improvement of ROM in passive or

active flexion of the left knee. During PIR the knee could flex further by 10° but this was lost

when working in active and passive ROM due to pain.

- Begin correction of breathing stereotype: The patient could adjust his breathing

stereotype when asked to, he was able to breathe into his ribs on the inhale and exhale.

However, this was not consistent.

- Reduce hypertonus in hamstrings and tricep surae: The posterior muscles of his left

leg relaxed slightly during the self stretch and the leg moved cranially by ∓5°

- Synchronicity of breathing with the movement: the patient was able to synchronise his

breathing with the movements when he focused. When he lost focus, he would hold his breath

for long periods of time or breath shallowly, depending on the difficulty of the exercise.

Results (of today’s therapy unit) – subj.: The patient was quite tense today and felt a lot of

pain, especially in the knee area in flexion during both passive and active movements.

Because of this tremendous amount of pain, we decided to focus on the left leg today but will
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add in active movement of the right leg as well in order to keep the condition of the right leg

as well as work the stabilising function of the left leg.

Self-therapy:

1. Breathing - Working on improving his breathing stereotype: focusing on the breath -

inhale into belly, ribs, and upper chest - exhale from the belly, ribs, and upper chest.

2. Conditioning exercises done in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each of both ankles simultaneously.

b. Flexion and extension of the left knee; keeping the foot on the bed, actively

bending the knee as far as possible. 5-10 repetitions, depending on pain level.

c. Abduction to adduction of the left leg to midline while keeping the toes and

knee facing upwards and hips stable.10 repetitions.

3.6.2. Date: 20.01.22 - 14 days post-surgery

Duration: 1 hour

Stp. obj.: The patient can flex his knee ∓10° and his shoulders move cranially when walking

in a 3 point gait with crutches. I will try and improve the tonicity and painful points of his

upper trapezius and levator scapulae to help prevent the cranial movement of the shoulders.

The bandage covering the drainage scar was leaking fluid. My supervisor notified a nurse

right away who came and rebandaged it.

Muscle strength test according to Janda with modifications based on the patient’s

current condition performed during. I gave the patient a grade according to the amount of

resistance/pressure given regardless of the position the patient was in.

Muscle(s) tested Right Left Notes

Hip Adductors 4:strong pressure 3:moderate pressure,
unable to hold.

I was unable to test side
laying because the patient is
unable to lay on the operated
side and the patient is unable
to tolerate side laying on the

healthy side due to pain in the
operated leg.

Hip Abduction 4: strong pressure 3:moderate pressure,
unable to hold.

Plantar flexors 4 4

Dorsi flexors 4 4

Table 20. Initial muscle strength examination
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Stp. subj.: The patient was feeling good because he had his leg elevated all night, with his

two therapies yesterday, he felt that the swelling had decreased, and he could flex his knee

more easily and with less pain. Because he was feeling good and his pain was ‘less’ in knee

flexion we performed muscle strength tests as noted above.

The goal of today’s therapy unit: Note: because the patient feels good we will put more

focus on active movements and strengthening of the knee and hip.

- Reduce pain in the left knee during flexion

- Improve active and passive flexion of the left knee

- Improve proprioception of the joints of the affected leg

- Stimulate sensory-motor function

- Work on improvement of breathing stereotype

- Improve tonicity and painful points in the upper trapezius and levator scapulae on

both sides

Proposed therapy (for today’s therapy unit):

- Soft tissue release

- Sensory motor stimulation

- Joint manipulation

- Joint centration

- PIR

- Conditioning exercises

- Passive and active ROM

- Synchronicity of breath with the movement

Procedure (description of today’s therapy unit):

- Soft tissue release of subcutaneous and deep fascia release to the lateral, medial and

cranial-caudal directions according to Lewit of the left lower and upper leg - focusing on the

area around the knee up to the scar.

- Peripheral sensory-motor stimulation: Manual massage and stimulation of the muscles

and fascia of both feet. Manual manipulation of the joints of the toes, foot, and ankle of both

extremities.

- Soft tissue technique of subcutaneous tissue according to Lewit of the neck in rotation

to the ventrodorsal and dorsoventral directions. The area above the upper trapezius in the

ventrodorsal and dorsoventral directions.

- Manual massage of the neck and shoulder area (upper trapezius and levator scapulae)

according to Lewit of both sides.
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- PIR: upper trapezius, levator scapulae, and rectus femoris according to Lewit. Three

repetitions of each muscle.

- Conditioning exercises in supine position to further aid in lymphatic drainage of the

affected leg and to maintain the condition of both legs: active dorsiflexion and plantar flexion:

10 repetitions. Active ankle circles: 10 repetitions each way.

- Passive ROM of the left leg in supine position:

- Hip: flexion and abduction - 10 repetitions of each movement.

- Knee: flexion to extension with pulsing joint centration of the knee - 10 repetitions of

each movement.

- Active ROM of both legs in supine position:

- Hip: flexion - up to 90°. Abduction to adduction, to the midline, with added resistance

in both directions from the therapist. - 10 repetitions of each movement.

- Knee: active flexion and extension: small ball under knee then under heal. - 10

repetitions of each movement.

Results (of today’s therapy unit) – obj.:

- Reduce pain in the left knee during flexion: The soft tissue technique performed on

the area above the knee and below the scar reduces the pain slightly immediately after the

therapy, but the pain returns quite quickly.

- Improve active and passive flexion of the left knee: Knee flexion wasn’t improved,

however, the patient was more capable of active exercise which is important for his

rehabilitation, and was capable to perform more repetitions.

- Work on improvement of breathing stereotype and Synchronicity of breath with the

movement: the patient was able to synchronise his breath with the movements when he

focused. When he lost focus, he would hold his breath for long periods of time or breath

shallowly, depending on the difficulty of the exercise.

- Improve tonicity and painful points in the upper trapezius and levator scapulae on

both sides: The upper trapezius and levator scapularis both improved in tonicity slightly.

There were still painful points in both, but they were less painful according to the patient.

- There was no improvement seen in the cranial movement of his shoulders when

walking with crutches.

Results (of today’s therapy unit) – subj.: The patient was capable, due to less pain and less

swelling, to do more active exercises today, which he enjoyed. Because of his more positive

attitude, I will add gait corrections tomorrow. I will start with this when we go get him from

his room.
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Self-therapy:

1. Breathing - Working on improving his breathing stereotype: focusing on the breath -

inhale into belly, ribs, and upper chest - exhale from the belly, ribs, and upper chest.

2. Conditioning exercises done in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both directions.

10 repetitions of each.

b. Flexion and extension of the knee; keeping the foot on the bed, actively bending

the knee as far as possible. 5-10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.

3.6.3 Date: 21.01.22  - 15 days post-surgery

Duration: 1 hour

Stp. obj.: The visiting doctor took half the staples out the afternoon before, the bandage

remains over the scar, and 3 stitches were placed in the drainage incision. There is still ∓10°

flexion in the left knee when walking in a 3 point gait with crutches.

Stp. subj.: The patient had no pain post-therapy or during the night. He had a headache

during the night which disturbed his sleep.

Because the patient tolerated yesterday’s therapy well, we would like to try and attempt hip

extension in the side-lying position today to try and extend the affected side's hip.

The goal of today’s therapy unit:

- Improve 3 point gait while walking with high crutches

- Reduce swelling of the left leg

- Improve flexion of the left knee

- Continue correction of breathing stereotype

- Improve proprioception of the knee joint of the affected leg

- Reduce hypertonus in hamstrings and triceps surae

- Mobilisation & sensory stimulation of joints in the foot with a focus on the affected

side

- Facilitate activation of gluteus maximus

Proposed therapy (for today’s therapy unit):

- Verbal and tactile instructions guidance on improved posture and gait

- Lymphatic massage

- Conditioning exercises
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- Soft tissue release

- Passive and active ROM

- Manipulative therapy of the restricted joints in the feet and proprioception stimulation

of all joints in both feet.

- (Isometric) contraction of gluteus maximus

- Synchronicity of breath with the movement

Procedure (description of today’s therapy unit):

- 3 point gait correction when walking with high crutches: queuing the patient verbally

and giving slight tactile stimulation to the areas needed: elevation of chest, look straight

forward, (not down) stabilise shoulders to limit elevation when putting weight into them,

engagement of the abdominal wall and gluteus muscles. Flexion to extension of the left hip,

knee and ankle/foot even though weight is supposed to be very minimally placed into it.

- Manual lymphatic massage: In order from beginning to end: neck, breathing:

stimulation of thorax in both inhale and exhale. Active exhalation of the abdomen, groin,

upper leg, knee area, lower leg & foot.

- Soft tissue release of subcutaneous and deep facia release to the lateral, medial and

cranial-caudal directions according to Lewit of the left lower and upper leg - focusing on the

area around the knee up to the scar.

- Mobilisation manipulative therapy of both talocrural joints in the dorsal direction; 6

times with effects according to Lewit.

- Stimulation of the non-restricted joints on the affected side to prevent loss of

proprioception.

- PIR of the left Rectus femoris according to Lewit

- Conditioning exercises in supine position to further aid in lymphatic drainage of the

affected leg and to maintain the condition of both legs: active dorsiflexion and plantar flexion:

10 repetitions. Active ankle circles: 10 repetitions each way. Isometric contraction of the

quadriceps and gluteals, ankles in dorsiflexion: 10 repetitions of both legs simultaneously.

- Self-stretching of the ischiocrural muscles: Supine - a band is placed around the

palmar aspect of the foot, the patent uses his arms to raise the leg for a self stretch.

- Passive ROM of the left leg in supine position:

- Hip: flexion and abduction - 10 repetitions of each movement.

- Knee: flexion to extension with pulsing joint centration of the knee - 10 repetitions of

each movement.

- Active ROM of both legs in supine position:
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- Hip: flexion - up to 90°. Abduction to adduction, to the midline, with added resistance

in both directions from the therapist. - 10 repetitions of each movement.

- Knee: active flexion and extension: small ball under knee then under heal. - 10

repetitions of each movement.

- Hip extension in side-lying position. Number of repetitions as per the patient's condition.

Results (of today’s therapy unit) – obj.:

- Gait correction: The patient finds it hard to do any of the corrections given. His

shoulder stabilising muscles lack the strength and coordination to limit the elevation, rotation

and winging of the scapula when putting full weight into the crutches and therefore his

arms/shoulders.

- The swelling of the left leg did not change post-therapy

- Improve flexion of the left knee: During PIR of his quadriceps on the left leg, knee

flexion increased by 15°, however, this flexion doesn’t remain when we test flexion in supine

post-treatment.

- Continue correction of breathing stereotype: the breathing stereotype is slowly

improving, there is a movement now in the lower ribs on both the inhale and exhale in the

correct direction. This is inconsistent and only happens when the patient is trying to correct

his breathing stereotype.

- Synchronise breathing with the movement: the patient is able to synchronise his

breath with the movements more consistently now, without having to focus so intensely.

- Reduce hypertonus in hamstrings and triceps surae: The posterior muscles of his left

leg relaxed during the self stretch and the leg moved cranially by ∓10°

- Mobilisation of joints: The joints of the feet were free/mobilised post-therapy.

- Facilitate activation of gluteus maximus: The patient was able to engage his right

gluteal muscles consistently. His left gluteal muscles would engage periodically for short

periods of time.

- Hip extension in side-lying position: We propped the left leg up with support, but the

patient was unable to stay in this position due to pain.

Results (of today’s therapy unit) – subj.: The patient felt that his left foot was more mobile

and he said it felt good/better.

The patient found it difficult to engage his gluteus maximus of the left side in an isometric

contraction.

Self-therapy:
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1. Breathing - Working on improving his breathing stereotype: focusing on the breath -

inhale into belly, ribs, and upper chest - exhale from the belly, ribs, and upper chest.

2. Conditioning exercises done in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each.

b. Flexion and extension of the knee; keeping the foot on the bed, actively

bending the knee as far as possible. 5-10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.

d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

15 repetitions.

3. My supervisor added a Priessnitz compress for 20min post-therapy(s) to help reduce

the swelling.

3.6.4.Date: 24.01.22  - 18 days post-surgery

Duration: 1 hour

Stp. obj.: The patient has begun CPA machine therapy for 1hr with 10min holding each

position 2xs per day. The swelling is reduced slightly, superiorly of the patella, at the distal

aspect of m. rectus femoris, as I can palpate, although slightly, this aspect of the muscle.

Previously this area was not palpable due to the edema.

Stp. subj.: The patient feels that edema is reduced as well.

Goal of today’s therapy unit:

- Improve 3 point gait while walking with high crutches

- Improve lymphatic drainage, blood circulation and improve/maintain the overall

condition of both legs

- Exercise active flexion and extension of both knees with a focus on the left knee

- Activation of the deep stabilising system and abdominal wall with coordination of the

breath

- Facilitate activation of gluteus maximus

Proposed therapy (for today’s therapy unit):

- Verbal and tactile instructions guidance on improved posture and gait

- Conditioning exercises

- Use the healthy leg to facilitate flexion and extension of the affected leg

- Facilitation and activation of gluteus maximus
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- Facilitation and activation of the abdominal wall and deep stabilising system in

movement

Procedure (description of today’s therapy unit):

- 3 point gait correction when walking with high crutches: queuing the patient verbally

and giving slight tactile stimulation to the areas needed: elevation of the chest, look straight

forward, (not down) stabilise shoulders to limit elevation when putting weight into them,

engagement of the abdominal wall and gluteus muscles. Flexion to an extension of the left

hip, knee, and ankle/foot even though weight is supposed to be very minimally placed into it.

- Conditioning exercises in supine position to further aid in lymphatic drainage of the

affected leg and to maintain the condition of both legs: active dorsiflexion and plantar flexion:

10 repetitions. Active ankle circles: 10 repetitions each way. Isometric contraction of the

quadriceps and gluteals, ankles in dorsiflexion: 10 repetitions of both legs simultaneously.

Active abduction to adduction against the resistance of the therapist, 10 repetitions on each

leg.

- Supine: Isometric contractions of gluteus maximus with manual facilitation of the left

side by the therapist.

- Supine with legs on a large ball:

- Flexion of the knees and hips (to 90°) to the extension of the knees, with synchronised

plantar and dorsiflexion of the ankles/foot pressing into the ball. 12 repetitions in each

direction.

- Bridge: pressing into the heels into the ball and lifting the hips. 12 repetitions.

- Legs move the ball side to side, maintaining control from the deep stabilising system.

Pressing into the elbows to stabilise his shoulders and upper trunk. 12 repetitions.

Results (of today’s therapy unit) – obj.:

- Bridge: the patient was engaging his right gluteus maximus consistently but not his

left. His left is too weak to lift his hips off the table, so we kept his hips on the table and

practised isometric contractions.

- Use the healthy leg to facilitate flexion and extension of the affected leg: this was

effective. The patient was able to actively flex and extend his affected knee with less

noticeable pain and to a greater ROM: ∓55°

- Facilitation and activation of the abdominal wall and deep stabilising system in

movement: The patient could activate his left abdominal wall more than his right. He had a

difficult time connecting his inhale and exhale with the movement.
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Results (of today’s therapy unit) – subj.: The patient is enjoying the progression of the

exercises but would like to do more active exercise.

Self-therapy:

1. Breathing - Working on improving his breathing stereotype: focusing on the breath -

inhale into belly, ribs, and upper chest - exhale from the belly, ribs, and upper chest.

2. Conditioning exercises done in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each.

b. Flexion and extension of the knee; keeping the foot on the bed, actively

bending the knee as far as possible. 10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.

d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

15 repetitions.

3. Pritz compresses for 20min post-therapy to help reduce the swelling.

3.6.5. Date: 25.01.22  - 19 days post-surgery

Duration: 1 hour

Stp. obj.: The patient’s gait has improved very slightly, primarily in increased abdominal

wall engagement. His shoulders still elevate and his hips and knees remain in a flexed

position. I will give him a break from gait correction for the next couple of days as he feels a

bit frustrated with it.

Stp. subj.: The patient said he’s been doing his self-therapy at least once a day. The rest of

the staples should be taken out tomorrow.

Goal of today’s therapy unit:

- Improve lymphatic drainage, blood circulation and improve/maintain the overall

condition of both legs

- Improve pulling pain in scar when flexing the knee

- Improve flexion of the left knee

- Activation of the deep stabilising system with coordination of the breath

- Facilitate activation of gluteus maximus

Proposed therapy (for today’s therapy unit):

- Lymphatic massage

- Facia techniques
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- Conditioning exercises

- Active flexion and extension of both knees with stabilisation of the trunk

- Facilitation and activation of gluteus maximus

- Facilitation and activation of the abdominal wall and deep stabilising system in

movement

Procedure (description of today’s therapy unit):

- Manual lymphatic massage: In order from beginning to end: neck, breathing:

stimulation of thorax in both inhale and exhale. Active exhalation of the abdomen, groin,

upper leg, knee area, lower leg & foot.

- Soft tissue release of subcutaneous and deep facia release to the lateral, medial and

cranial-caudal directions according to Lewit of the upper left leg - focusing on the area

around the knee and around the scar.

- Conditioning exercises in supine position to further aid in lymphatic drainage of the

affected leg and to maintain the condition of both legs: active dorsiflexion and plantar flexion:

10 repetitions. Active ankle circles: 10 repetitions each way. Isometric contractions of the

quadriceps and glutes, ankles in dorsiflexion: 10 repetitions of both legs simultaneously.

Active abduction to adduction against resistance from the therapist. 10 repetitions each leg.

Supine: Isometric contractions of gluteus maximus with manual facilitation of the left side by

the therapist

- Supine with legs on a large ball:

- Flexion of the knees and hips (to 90°) to the extension of the knees, with synchronised

plantar and dorsiflexion of the ankles/foot pressing into the ball. 12 repetitions in each

direction.

- Bridge: pressing into the heels into the ball and lifting the hips. 12 repetitions.

- Legs move the ball side to side, maintaining control from the deep stabilising system.

Pressing into the elbows to stabilise his shoulders and upper trunk. 12 repetitions.

- Reaching to the opposite side (beyond the knees) with the hand - twisting and lifting

the upper trunk while stabilising the hips and lower legs on the ball. 12 repetitions.

Results (of today’s therapy unit) – obj.:

- Improvement of fascia around the knee and the ventral and lateral aspect of the upper

thigh: there is a significant amount of swelling, not allowing the superficial fascia to slide.

The pain was reduced when flexing the knee post-therapy.

- Bridge: the patient is starting to engage his left gluteal muscles more consistently. He

is still keeping his hips on the table, practising isometric contractions.
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- Facilitation and activation of the abdominal wall and deep stabilising system in

movement: The patient could activate his left abdominal wall more than his right. He is more

capable of continually activating his abdomen during movement without facilitation by the

therapist. He was able to connect his inhale and exhale with the movement.

- Reaching to the opposite side (beyond the knees) with the hand: The diastasis is quite

pronounced when doing this exercise. He has to pause and think about engaging his

abdominal wall properly before rotating and lifting the upper trunk which he can do, however,

not consistently.

Results (of today’s therapy unit) – subj.: the patient is still feeling a painful ‘pulling’ in the

scar and the soft tissue surrounding it when he flexes the knee.

Self-therapy:

1. Breathing - Working on improving his breathing stereotype: focusing on the breath -

inhale into belly, ribs, and upper chest - exhale from the belly, ribs, and upper chest.

2. Conditioning exercises done in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each.

b. Flexion and extension of the knee; keeping the foot on the bed, actively

bending the knee as far as possible. 10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.

d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

15 repetitions.

3. Pritz compresses for 20min post-therapy to help reduce the swelling.

3.6.6. Date: 26.01.22  - 20 days post-surgery

Duration: 1 hour

Stp. obj.: The rest of the stitches were removed yesterday. The patient is able to stabilise his

trunk and engage his right gluteus maximus without any facilitation from the therapists.

Because of this progress, we will attempt to improve the tonicity of the quadratus lumborum

on the left side.

There is a wheezing sound in his chest when he exhales.
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Scar examination The scar has a large amount of edam and is very stiff in all directions.
There is edema at the medial aspect of the scar, primarily on the frontal
side of the scar, that is hard when palpating. The area around the scar is

very warm.

Table 20. Initial scar examination

Stp. subj.: The patient feels less of a painful pulling in the scar during flexion. Because of

this, we will try side-lying and prone position. If he is capable of lying in prone position, we

will test the muscle strength of the gluteus maximus/hip extensions and knee flexors. We will

also test the hip extension stereotype according to Janda.

He is feeling pain in the lateral area of the leg, superior to the knee now, primarily when the

knee is flexed both in active and passive movement.

He said the wheezing sound was due to the dry air from the radiator.

The goal of today’s therapy unit:

- Improve scar and fascia around the knee area

- Improve lymphatic drainage, blood circulation and improve/maintain the overall

condition of both legs

- Move sputum in lungs

- Improve flexion of the left knee

- Activation of the deep stabilising system with coordination of the breath

- Activation of the left gluteus maximus

- Release left hip

Proposed therapy (for today’s therapy unit):

- Scar therapy

- Fascia techniques

- Conditioning exercises

- Active flexion and extension of both knees with stabilisation of the trunk

- Facilitation and activation of gluteus maximus of the left side

- Facilitation and activation of the abdominal wall and deep stabilising system in

movement

- Improve tonicity of QL on the left side

- Breathing gymnastics

Procedure (description of today’s therapy unit):

- Scar therapy: C and S shapes
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- Soft tissue release of subcutaneous and deep facia release to the lateral, medial and

cranial-caudal directions according to Lewit of the upper left leg - focusing on the area

around the knee and around the scar.

- Conditioning exercises in supine position to further aid in lymphatic drainage of the

affected leg and to maintain the condition of both legs: active dorsiflexion and plantar flexion:

10 repetitions. Active ankle circles: 10 repetitions each way. Isometric contraction of the

quadriceps and gluteals, ankles in dorsiflexion: 10 repetitions of both legs simultaneously.

Active abduction to adduction against resistance, 10 repetitions each leg.

- Supine with legs on a large ball:

- Flexion of the knees and hips (to 90°) to the extension of the knees, with synchronised

plantar and dorsiflexion of the ankles/foot pressing into the ball. 12 repetitions in each

direction.

- Bridge: pressing into the heels into the ball and lifting the hips. 12 repetitions.

- Legs move the ball side to side, maintaining control from the deep stabilising system.

Pressing into the elbows to stabilise his shoulders and upper trunk. 12 repetitions.

- Reaching to the opposite side (beyond the knees) with the hand - twisting and lifting

the upper trunk while stabilising the hips and lower legs on the ball. Alternating sides - 12

repetitions total.

- Side-lying:

- Hip extension of the left leg: with the therapist supporting the leg. Repetitions

according to the patient's condition.

- Hip abduction of the left leg. Repetitions according to the patient's condition.

- PIR of the left quadratus lumborum. 5 repetitions.

- Prone:

- Hip and leg extensions: Dorsiflexion (toes tucked under and pressing into the table),

knee extension with isometric contraction of the glutes. Both legs simultaneously, 8

repetitions.

- Knee flexion:

a. Passive stretching with PIR for the quadriceps. 5 repetitions.

b. Active knee flexion to extension. 8 repetitions per side/leg.

- Hip extension:

a. Passive stretching of the hip extensors. Holding for 30 seconds. 3 repetitions per leg.

b. Active hip extension of each leg. 10 repetitions per side/leg.
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- Breathing gymnastics with active movement of the trunk and arms sitting:

Retroflexion and anteflexion with synchronised supination/external rotation and

pronation/internal rotation of the arms. Lateral Lateral flexion with synchronised arm

abduction to ∓130°. 8 repetitions of each movement.

Results (of today’s therapy unit) – obj.:

- The patent is able to control isometric contractions of the left gluteus maximus. His

contractions are consistent and can be held for a longer period of time.

- Stabilisation of the trunk is more consistent and the patient is aware and can control

the activation of his abdominal wall in movement.

- Side-lying: The patient cannot tolerate side laying for very long, although it is much

less painful than when we tried side laying on 21.01.22. Because of this, he was unable to

perform hip abduction and hip extension and we are unable to test hip abduction and

extension in the side-lying position.

- Prone: the patient is unable to lift his left hip. He is able to perform an isometric

contraction of the gluteus maximus. He demonstrates good synchronicity of muscles in hip

extension, according to Janda, on both sides.

- Tension was released from the left QL and the tonicity was reduced slightly. The left

iliac crest is now only ∓ 1cm higher than the right, however, the distortion has increased. See

table below.

- Walking with underarm crutches with a 3 point gait: The left hip moves cranially

while the left leg circumducts during the swing phase. The left iliac crest returns to be ∓ 1cm

higher than the right during the stance phase. The left knee bends ∓10° during swing phase.

More weight appears to be placed on the left leg during the stance phase, this could be due to

the relaxation of the QL.

- In prone position the left knee can only flex to ∓35° in both active and passive ROM

Location 19.01.22 26.01.22

ASIS Left is higher than right by  ∓ 2cm Left is higher than right by  ∓ 2cm

PSIS Right is higher than left by  ∓ 1cm Right is higher than left by  ∓ 3cm

Iliac Crests Left is higher than right by  ∓ 3cm Left is higher than right by  ∓ 1cm
Table 21. Initial and post therapy pelvic examination

Results (of today’s therapy unit) – subj.: Because the effect of the therapy caused a huge

shift in the patient's pelvis, I will palpate the PSIS and the Iliac crests tomorrow to see if the
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effects of the therapy remain. The patient’s confidence in his operated leg is growing, so he is

more sure of doing exercises. He is also practising his homework daily.

Self-therapy:

1. Conditioning exercises in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each.

b. Flexion and extension of the knee; keeping the foot on the bed, actively

bending the knee as far as possible. 10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.

d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

15 repetitions.

2. Breathing gymnastics with active movement of the trunk and arms sitting: 8

repetitions of each movement.

3. Pritz compresses for 20min post-therapy to help reduce the swelling.

3.6.7. Date: 27.01.22  - 21 days post-surgery

Duration: 1 hour

Stp. obj.: The swelling appears to have decreased as I am able to palpate the distal aspect of

the quadriceps muscles. I would like to control it with concrete measurements. I will also

control hip obliquity and torsion with palpation. I would also like to test the joint play of the

tibiofemoral joint, patella, head of the fibula, and the joints of the foot.

Palpation of the hips with comparison of past examinations:

Location Initial examination:
19.01.22

26.01.22 27.01.22

ASIS Left is higher than right by
∓ 2cm

Left is higher than right by
∓ 2cm

Left is higher than right by
∓ 1cm

PSIS Right is higher than left by
∓ 1cm

Right is higher than left by
∓ 3cm

Right is higher than left by
∓ 1cm

Iliac Crests Left is higher than right by
∓ 3cm

Left is higher than right by
∓ 1cm

Left is higher than right by
∓ 1cm

Table 22. Initial, post therapy and re-examination of hip palpation

Soft tissue palpation of m. quadriceps distal to medial aspects:

- All: Hypertonic with atrophy
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Anthropometric measurements of knee flexion with comparison of past examinations

with comparison of past examinations:

Knee joint Active: 19.01.22 Passive:
19.01.22

Active: 27.01.22 Passive: 27.01.22

Flexion 30° 35° 60° 65°

Table 23. Initial and post therapy knee flexion ROM

Goniometric Measurements with comparison of past examinations:

Location: Right Leg 19.01.22 27.01.22

15cm above knee 54cm 54cm

10cm above knee 50cm 50cm

Knee 43cm 41cm

Over tibialis tuberosity 34cm 34cm

Calf 35cm 35cm

Ankle 27cm 27cm

Table 24. Initial and comparison goniometric measurements of affected leg

Joint play examination

Note: I was unable to examine the joint play of the fibula head due to pain.

Joint Right Left Notes

Knee

Tibiofemoral Free in all directions Laterally: free
Medially: blocked

Close lateral and medial
gapping of knee joint

Patella Free in all directions Restricte caudal and
laterally

Foot

Subtellar Blocked medially Blocked medially

Lisfranc Free Free

Chopart Free Blocked

Intertarsal Navicularcuboid:
Blocked in ventral and

dorsal directions

Navicularcuboid:
Blocked in ventral and

dorsal directions
Table 25. Initial joint play examination
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Stp. subj.: The patient feels that after his CPA machine therapy the swelling increases then

decreases during the night because he keeps his leg elevated in a sling. Elevating the leg

during the night in a sling might be the reason the edema has moved laterally, medially, and

posteriorly.

My supervisor will put the CPA machine on hold mode today and increase the degree of

flexion to 90°.

The patient did his homework and walked. He noticed more swelling after walking.

The patient has less of a wheezing sound on the exhale.

Goal of today’s therapy unit:

- Improve scar and fascia around the knee area

- Improve flexion of the left knee in both supine and prone positions

- Activation of the deep stabilising system with coordination of the breath

- Facilitate activation of gluteus maximus

Proposed therapy (for today’s therapy unit):

- Scar therapy

- Fascia techniques

- Active flexion and extension of the left knee

- Strengthen the gluteus maximus of the left side with active movement

- Facilitation and activation of the abdominal wall and deep stabilising system in

movement in prone and supine positions

- Breathing gymnastics

Procedure (description of today’s therapy unit):

- Scar therapy: C, S shapes, stretching longitudinally in the areas that are completely

healed.

- Soft tissue release of subcutaneous and deep facia release to the lateral, medial and

cranial-caudal directions according to Lewit of the upper left leg - focusing on the area

around the knee and around the scar. Note: because of the examinations done, I spent less

time with soft tissue and scar therapy.

- PIR for quadriceps according to Lewit.

- Supine with legs on a large ball:

- Flexion of the knees and hips (to 90°) to the extension of the knees, with synchronised

plantar and dorsiflexion of the ankles/foot pressing into the ball. 12 repetitions in each

direction.
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- Bridge: pressing into the heels into the ball and lifting the hips. 12 repetitions.

- Legs move the ball side to side, maintaining control from the deep stabilising system.

Pressing into the elbows to stabilise his shoulders and upper trunk. 12 repetitions.

- Reaching to the opposite side (beyond the knees) with the hand - twisting and lifting

the upper trunk while stabilising the hips and lower legs on the ball. Alternating sides - 12

repetitions total.

- Prone:

- 3-month-old position on forearms according to Kolar. The number of repetitions

according to the patient's condition and reaction to the exercise.

- Hip and leg extensions: Dorsiflexion (toes tucked under and pressing into the table),

knee extension with isometric contraction of the glutes. Both legs simultaneously, 10

repetitions.

- Knee flexion:

c. Passive stretching with PIR for the quadriceps. 5 repetitions.

d. Active knee flexion to extension. 8 repetitions per side/leg.

- Hip extension:
c. Passive stretching of the hip extensors. Holding for 30 seconds. 3 repetitions per leg.
d. Active hip extension of each leg. 10 repetitions per side/leg.
- Standing: facing the wall and holding onto it for stability, the left foot is placed back ∓

5cm. The patient extends the left knee while keeping the hips stable, engaging his left gluteus
maximus to perform the hip extension. 8 repetitions.

Results (of today’s therapy unit) – obj.:
- The superior medial aspect of the scar still has hard edama. It responded well to the

therapy.
- The deep stabilising system and abdominal has increased consistent activation and

strength.
- 3-month-old position: the patient is strong in his abdominal wall and deep stabilising

system, however, he is over-activating his pectoralis muscles
- The patient still has a lot of pain in knee flexion with both active and passive

movement. It is a higher level of pain when prone, this is why I keep the active flexion
repetitions lower in the prone position.

- Prone: There was an improvement in knee flexion in passive ROM by ∓10° post PIR.
RI had no effect.

- Hip flexion in the prone position: the patient is still not strong enough to lift the leg
off of the table but we are seeing an increase in activity of the gluteus maximus of both sides
but most notably the left side.
Results (of today’s therapy unit) – subj.: The patient feels like he is improving slowly. He
is doing his self-therapy everyday.
Self-therapy:
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1. Scar therapy: S shapes
2. Conditioning exercises in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both
directions. 10 repetitions of each.

b. Flexion and extension of the knee; keeping the foot on the bed, actively
bending the knee as far as possible. 10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing
upwards and hips stable. 10 repetitions of each leg.

d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

15 repetitions.

3. Pritz compress for 20min post-therapy to help reduce the swelling.

4. Walking: focusing on keeping the shoulders stabilised from the lower fixators.

3.6.8. Date: 28.01.22  - 22 days post-surgery

Duration: 1 hour

Stp. obj.: Because we aren’t seeing a significant reduction in the swelling of the upper leg,

and the lower leg has less swelling consistently where the bandage is wrapped, we will try

and wrap the bandage higher to hopefully reduce the swelling around the knee and the medal

to the inferior aspect of the upper thigh. Ideally, this will help reduce the pain when flexing

the knee and help increase flexion.

Gait analysis: The patient has been instructed by the surgeon not weight-bare on the operated

leg until the following checkup which will be 17.02.2022. The releasing surgeon who did his

final checkup before he was sent to the rehabilitation facilities wrote that 30% weight bearing

on the affected leg was acceptable. Up until today, my supervisor and I had decided to follow

the no weight-bearing prescription but because the patient is feeling less pain and is more

comfortable with putting his foot on the floor we will allow the patient to weight-bare up to

30%. We discussed this with the patient and he’s comfortable with this decision.

The patient walks with 3 point pattern with high crutches: Note: the in bold writing is the

changes seen in the patient’s gait.

Phase/movement
and notes

Right foot Left foot

Crutches:
Weight shifts
forward and

shifting of the
torso in the sagittal

plane
Neck is in a flexed

Right crutch is further up into the
armpit

Shoulder elevates ∓3cm
Inferior border of the scapula begins

to wing as weight is being placed into
the crutches: Shoulder elevates

∓2cm

Shoulder elevates ∓1.5cm, and the
inferior angle and medial border of

the scapula begin to wing as weight is
being placed into the crutches.
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position - patient
looking down

Heal off Right knee is bent ∓35°: Right knee
is extended.

No plantar flexion: slight plantar
flexion - ∓ 30° pivoting on the
metatarsal area and medial

rotation of the heal, ie. lateral
rotation of the foot.

Left hip moves cranially: no
elevation of the hip.

Torso and hips shifted to the right
laterally

Toe off Prolonged metatarsal phase: normal
metatarsal phase.

No push off of toes - Minimal plantar
flexion - the foot is lifted by flexion
of the knee: Pushes off the toes and

plantar flexion.

Flexion at hips, shifting of his weight
to the right leg and crutch, continued
elevation and circumduction of the

hip, no push off phase: No elevation
of the hip.

Midswing Foot ∓ 1cm off the floor
A lowing of the entire body ∓2cm as
weight is taken into the crutches: The

body remains at the same level.

Circumduction of left hip/femur.
Knee extended

Ankle in dorsiflexion ∓85°

Heal strike No heal strike. The full foot is placed
on the floor at once: There is a heal

strike phase.

No heal strike, the lateral edge of the
foot is placed on the floor instead of

the heel.
: Minimal heal strike.

Flat foot Both shoulders releases caudally as
weight is placed on healthy foot

Both shoulders winging as weight is
placed into the crutches

Right shoulder higher than left
Upper torso shifted to the right

Heal off the floor, minimal weight on
the lateral aspect of the foot.

Mid stance Hips are in  ∓20° flexion
Knee bent ∓35°: Hips are in ∓10°

flexion, Knee is extended.

Weight in crutches
Both scapula winging

Both shoulders elevated to the
maximum point of elevation - Right

shoulder higher than left ∓2cm.
Heal off the floor, minimal weight on

the lateral and frontal aspect of the
foot: Right shoulder higher than
left ∓1cm. Full foot on the floor.

Table 26. Re-examination of gait

Stp. subj.: The patient's gluteal muscles are sore from yesterday's therapy and from doing his

self-therapy. He feels good and would like to continue increasing his strength.

Goal of today’s therapy unit:
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- Improve scar and fascia around the knee area

- Test tonus of distal aspect of the quadriceps muscles

- Improve flexion of the left knee in both supine and prone positions

- Activation of the deep stabilising system with coordination of the breath

- Facilitate activation of gluteus maximus

- Move sputum in lungs

Proposed therapy (for today’s therapy unit):

- Scar therapy

- Fascia techniques

- Active flexion and extension of the left knee

- Strengthen the gluteal muscles of the left leg with active and static movement

- Facilitation and activation of the abdominal wall and deep stabilising system in

movement in prone and supine positions

- Breathing gymnastics

Procedure (description of today’s therapy unit):

- Scar therapy: C, S shapes, stretching longitudinally in the areas that are completely

healed

- Soft tissue release of subcutaneous and deep facia release to the lateral, medial and

cranial-caudal directions according to Lewit of the upper left leg - focusing on the area

around the knee and around the scar.

- PIR for quadriceps according to Lewit.

- Supine with legs on a large ball:

- Flexion of the knees and hips (to 90°) to the extension of the knees, with synchronised

plantar and dorsiflexion of the ankles/foot pressing into the ball. 12 repetitions in each

direction.

- Bridge: pressing into the heels into the ball and lifting the hips. 12 repetitions.

- Legs move the ball side to side, maintaining control from the deep stabilising system.

Pressing into the elbows to stabilise his shoulders and upper trunk. 12 repetitions.

- Reaching to the opposite side (beyond the knees) with the hand - twisting and lifting

the upper trunk while stabilising the hips and lower legs on the ball. Alternating sides - 12

repetitions total.

- Prone:

- 3-month-old position on forearms according to Kolar. The number of repetitions

according to the patient's condition and reaction to the exercise.
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- Hip and leg extensions: Dorsiflexion (toes tucked under and pressing into the table),

knee extension with isometric contraction of the glutes of both legs. 10 repetitions.

- Knee flexion: Passive stretching with PIR for the quadriceps. 5 repetitions.

- Active knee flexion to extension. 8 repetitions.

- Hip extension: passive stretching of the hip extensors of the left leg.. Holding for 30

seconds. 3 repetitions.

- Active hip extension of both legs. 10 repetitions on each side.

- Standing on the right leg and moving the left leg: facing the wall and holding onto it

for stability.

- Hip extension: Lifting the leg posteriorly, extending the hip, and activating the left

gluteus maximus. 10 repetitions.

- Hip abduction: 10 repetitions.

- Breathing gymnastics with active movement of the trunk and arms sitting:

Retroflexion and anteflexion with synchronised supination/external rotation and

pronation/internal rotation of the arms. Lateral Lateral flexion with synchronised arm

abduction to ∓130°. 8 repetitions of each movement.

Results (of today’s therapy unit) – obj.: We spent less time on knee flexion today because

my supervisor has been focusing on knee flexion in the patient’s afternoon therapies.

- Standing hip extension and abduction: the patient is able to maintain good alignment,

stability, and synchronicity of muscles while performing these active movements. I will add

them to his self-therapy.

- Scar therapy and soft tissue release: The scar responded well to the therapy. My

supervisor has been working on it in the afternoons and the patient has been doing his

self-therapy. This combination of efforts has been effective in reducing the edema and

stiffness of the scar and surrounding area.

Results (of today’s therapy unit) – subj.:

- Scar therapy and soft tissue release: My supervisor has been working on it in the

afternoons and the patient has been doing his self-therapy. This combination of efforts has

been effective in reducing the edema and stiffness of the scar and surrounding area.

Self-therapy:

1. Scar therapy: S shapes

2. Conditioning exercises in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each.
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b. Flexion and extension of the knee; keeping the foot on the bed, actively

bending the knee as far as possible. 10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.

d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

15 repetitions.

3. Standing on right leg and moving the left leg: facing the wall and holding onto it for

stability

a. Hip extension: Lifting the leg posteriorly, extending the hip, and activating the

left gluteus maximus. 10 repetitions.

4. Pritz compresses for 20min post-therapy to help reduce the swelling.

5. Walking: focusing on keeping the shoulders stabilised from the lower fixators.

3.6.9. Date: 31.01.22  - 25 days post-surgery

Duration: 1 hour

Stp. obj.: Because the patient’s deep stabilising system has improved, we add lifting his arms

while moving his legs on the ball to advance the exercises done supine with legs on the

physioball for the deepstabalizing system/abdominal wall.

Stp. subj.: The patient is improving in strength and coordination in his left leg and abdomen,

I would like to start addressing his shoulder and arm area to help facilitate walking with

crutches.

Goal of today’s therapy unit:

- Continue to improve 3 point gait while walking with high crutches

- Improve scar and fascia around the knee area

- Improve stability of the shoulders when walking with crutches

- Improve flexion of the left knee in both supine and prone positions

- Activation of the deep stabilising system with coordination of the breath

- Facilitate activation of gluteus maximus

Proposed therapy (for today’s therapy unit):

- Verbal and tactile instructions guidance on improved posture and gait

- Scar therapy

- Fascia techniques

- PIR and passive stretching for shortened hypertonic muscles

- Activation of the lower fixators of the scapula
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- Active flexion and extension of the left knee

- Strengthen the gluteal muscles of the left leg with active and static movement

- Facilitation and activation of the abdominal wall and deep stabilising system in

movement in prone and supine positions

Procedure (description of today’s therapy unit):

- 3 point gait correction when walking with high crutches: queuing the patient verbally

and giving slight tactile stimulation to the areas needed: elevation of chest, look straight

forward, (not down) stabilise shoulders to limit elevation when putting weight into them,

engagement of the abdominal wall and gluteus muscles. Flexion to extension of the left hip,

knee and ankle/foot even though weight is supposed to be very minimally placed into it.

- Scar therapy: C, S shapes, stretching longitudinally in the areas that are completely

healed

- Soft tissue release of subcutaneous and deep facia release to the lateral, medial and

cranial-caudal directions according to Lewit of the upper left leg - focusing on the area

around the knee and around the scar.

- PIR and passive stretching for: pectoralis muscles, upper trapezius, and levator

scapulae of both sides according to Lewit.

- PIR for quadriceps according to Lewit

- Supine with legs on a large ball:

- Flexion of the knees and hips (to 90°) to the extension of the knees, with synchronised

plantar and dorsiflexion of the ankles/foot pressing into the ball. 12 repetitions in each

direction.

- Bridge: pressing into the heels into the ball and lifting the hips. 12 repetitions.

- Legs move the ball side to side, maintaining control from the deep stabilising system.

Arms in 6 month old supine position according to Kolar. 12 repetitions.

- Reaching to the opposite side (beyond the knees) with the hand - twisting and lifting

the upper trunk while stabilising the hips and lower legs on the ball. Alternating sides - 12

repetitions total.

- Prone:

- 3-month-old position: four arms on the table, stabilising the shoulders and engaging

the abdominal wall and back muscles.

- Hip and leg extensions: Dorsiflexion, knee extension with isometric contraction of the

glutes

- Knee flexion: passive stretching, PIR for quadriceps.
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- Hip extension: passive stretching and active movement.

- Standing on right leg and moving the left leg: facing the wall and holding onto it for

stability

- Hip extension: Lifting the leg posteriorly, extending the hip, and activating the left

gluteus maximus. 10 repetitions.

- Hip abduction: 10 repetitions.

- Breathing gymnastics with active movement of the trunk and arms sitting:

Retroflexion and anteflexion with synchronised supination/external rotation and

pronation/internal rotation of the arms. Lateral Lateral flexion with synchronised arm

abduction to ∓130°. 8 repetitions of each movement.

Results (of today’s therapy unit) – obj.:

- 3 point gait correction when walking with high crutches: The patient is stil having

difficulty keeping a good stereotype. He cannot stabilise his shoulders/scapula in a centrated

position when weight bearing in them. I will work on this in therapy tomorrow. The

corrections are done when we walk from his room to the therapy room and back.

- Knee flexion on the left side is at 90° in both active and passive ROM.

- Legs move the ball side to side: he reacted well with the arms lifted, although he

found it quite difficult to control the legs on the ball consistently.

- 3-month-old position: The patient still overuses his pectoralis muscles. We will go to

the gym tomorrow to work on the active movement against the resistance of his lower fixators

tomorrow.

Results (of today’s therapy unit) – subj.: The patient would like to do more strengthening

exercises. We will go to the gym tomorrow and my supervisor will bring him this afternoon if

time permits.

Self-therapy:

1. Scar therapy: S shapes

2. Conditioning exercises in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each.

b. Flexion and extension of the knee; keeping the foot on the bed, actively

bending the knee as far as possible. 10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.
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d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

15 repetitions.

3. Standing on the right leg and moving the left leg: facing the wall and holding onto it

for stability

a. Hip extension: Lifting the leg posteriorly, extending the hip, and activating the

left gluteus maximus. 10 repetitions.

b. Hip abduction: 10 repetitions.

4. Pritz compresses for 20min post-therapy to help reduce the swelling.

5. Walking: focusing on keeping the shoulders stabilised from the lower fixators

3.6.10. Date: 01.02.22  - 26 days post-surgery

Duration: 1 hour

Stp. obj.: The higher rapping of the bandage appears to have decreased the swelling around

the knee and distal to middle thigh area. Because of this, I will control the anthropometric

measurements of these areas.

Anthropometric measurements:

Location: Right Leg Initial: 19.01.22 27.01.22 01.02.22

15cm above knee 54cm 54cm 52cm

10cm above knee 50cm 50cm 46cm

Knee 43cm 41cm 40

Over tibialis
tuberosity

34cm 34cm 33.5cm

Calf 35cm 35cm

Ankle 25cm 27cm
Table 27. Initial and two post examination anthropometric measurements

There is a slight wheezing sound on the exhale again.

I’d like to check the tonicity of the QL to see if the therapy we did on it has remained.

Stp. subj.: The patient is complaining about the hot dry air again and not being able to

breathe well during the night. We will do breathing gymnastics in order to help clear his

airways.

The patient is expressing his concern that his healthy leg is decreasing in strength. He says his

right leg is always weaker than his left (affected) leg. I will add a small amount of weight to

his healthy leg in order to maintain the strength as much as possible.
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Goal of today’s therapy unit:

- Asses tonisity of QL and treat if necessary

- Improve scar and fascia around the knee area

- Improve stability of the shoulders when walking with crutches

- Improve/maintain strength of the right leg

- Improve active flexion of the left knee in both supine and prone positions

- Activation of the deep stabilising system with coordination of the breath

- Facilitate activation of gluteus maximus

- Move sputum in lungs

Proposed therapy (for today’s therapy unit):

- Palpation of QL and PIR if necessary

- Scar therapy

- Fascia techniques

- Activation of the lower fixators of the scapula

- Active flexion and extension of both legs; added weight to the right ankle

- Strengthen the gluteal muscles of the both legs with active and static movement

- Facilitation and activation of the abdominal wall and deep stabilising system in

movement in prone and supine positions

- Breathing gymnastics

Procedure (description of today’s therapy unit):

- Palpation of both QL muscles and and PIR of on the left side in supine position

- Scar therapy: C, S shapes, stretching longitudinally in the areas that are completely

healed

- Soft tissue release of subcutaneous and deep facia release to the lateral, medial and

cranial-caudal directions according to Lewit of the upper left leg - focusing on the area

around the knee and around the scar.

- PIR for quadriceps according to Lewit.

- Supine with legs on a large ball:

- Flexion of the knees and hips (to 90°) to the extension of the knees, with synchronised

plantar and dorsiflexion of the ankles/foot pressing into the ball. 12 repetitions in each

direction.

- Bridge: pressing into the heels into the ball and lifting the hips. 12 repetitions.

- Legs move the ball side to side, maintaining control from the deep stabilising system.

Arms in 6 month old supine position according to Kolar. 12 repetitions.
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- Reaching to the opposite side (beyond the knees) with the hand - twisting and lifting

the upper trunk while stabilising the hips and lower legs on the ball. Alternating sides - 12

repetitions total.

- Prone:

- Knee flexion:

a. Passive stretching with PIR for the quadriceps. 5 repetitions.

b. Active knee flexion to extension of each leg, with added ankle weight (2kg) to the

right leg. 8 repetitions.

- Hip extension:

a. Passive stretching of the hip extensors. Holding for 30 seconds. 3 repetitions.

b. Active hip extension of each leg, with added ankle weight (2kg) to the right leg. 10

repetitions per side.

- Standing on right leg and moving the left leg: facing the wall and holding onto it for

stability

- Hip extension: Lifting the leg posteriorly, extending the hip, and activating the left

gluteus maximus. 10 repetitions.

- Hip abduction to adduction against the resistance of the therapist: 10 repetitions each

leg.

- Sitting:

- Back muscle synchronicity and engagement: The elastic band hung over a crossbar in

front of the patient. Taking one side of the band in either hand:

a. Shoulder stabilising exercise: Arms extended at 90° flexion. Pull the arms straight

down to either side of the body, stabilising the scapula and shoulder girdle in a centrated

position against the resistance of the band. Return to start position slowly against resistance of

the band. 12 repetitions.

b. Knee flexion to extension, with added ankle weight (2kg) to the right leg. 10

repetitions each leg

- Breathing gymnastics with active movement of the trunk and arms sitting:

Retroflexion and anteflexion with synchronised supination/external rotation and

pronation/internal rotation of the arms. Lateral Lateral flexion with synchronised arm

abduction to ∓130°. 8 repetitions of each movement.

Results (of today’s therapy unit) – obj.:

- The QL tonicity on the left side has increased slightly from the last examination I did

post-therapy. There was still a low-level painful point post PIR.
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- Shoulder stabilising exercise: It took a few tries for the patient to understand which

muscles he needed to engage in order to do the exercise properly. He did in the end succeed,

but still had difficulty relaxing his upper trapezius muscles, especially when walking with

high crutches. I should have done soft tissue techniques on the shortened muscles of the head

neck before doing active exercise as pointed out to me by my supervisor. I will do this

tomorrow before we return to the exercise.

- I added seated knee flexion to extension because the left knee is able to flex past 90°

and is strong enough to move to full extension against gravity.

- Because the affected knee can now consistently flex in active and passive ROM to

∓90° without or with very slight pain, I will test the muscle strength of the quadriceps

muscles.

Muscle(s) tested Right Left

Quadriceps 4- 2+
Table 28. Initial muscle strength test of quadriceps

- Breathing gymnastics: The patient has no wheezing sound on the exhalation

post-therapy.

Results (of today’s therapy unit) – subj.: The swelling around the groin area remains, I will

add elevating the hips and affected leg for no less than 30min post-therapy to his self

therapy.

- The patient enjoyed working with the extra weight on his unaffected leg and with the

bands in the gym.

Self-therapy:

1. Scar therapy: S shapes

2. Conditioning exercises in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each.

b. Flexion and extension of the knee; keeping the foot on the bed, actively

bending the knee as far as possible. 10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.

d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

15 repetitions.

3. Sitting: Knee flexion to extension alternating legs: 10 repetitions of each leg
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4. Standing on the right leg and moving the left leg: facing the wall and holding onto it

for stability

a. Hip extension: Lifting the leg posteriorly, extending the hip, and activating the

left gluteus maximus. 10 repetitions.

b. Hip abduction: 10 repetitions.

5. Pritz compresses for 20min post-therapy to help reduce the swelling.

6. Walking: focusing on keeping the shoulders stabilised from the lower fixators

7. Elevating the hips for no less than 30min post-therapy while elevating the legs above

the hips.

3.6.11. Date: 02.02.22  - 27 days post-surgery

Duration: 1 hour

Stp. obj.: The swelling of the groin area looks to have decreased slightly, but there’s no way

for us to measure this. The patient feels like it has decreased in this area as well.

Stp. subj.: The patient complains less about pain at the knee area in flexion (both active and

passive) because of this I would like to try and check the joint play of the fibular head again.

The patient enjoyed going to the gym and is looking forward to returning again today.

Goal of today’s therapy unit:

- Improve scar and fascia around the knee area

- Improve active flexion of the left knee in both supine and prone positions

- Maintain strength of unaffected leg

- Activation of the deep stabilising system with coordination of the breath

- Facilitate activation of gluteus maximus with a focus on the left leg

- Improve stability of the shoulders when walking with crutches

- Move sputum from lungs

Proposed therapy (for today’s therapy unit):

- Scar therapy

- Fascia techniques

- PIR and passive stretching for shortened hypertonic muscles

- Active flexion and extension of both knees, weight added to unaffected leg

- Strengthen the gluteal muscles of the both leg with active and static movement

- Facilitation and activation of the abdominal wall and deep stabilising system in

movement in prone and supine positions

- Activation and strengthening of the lower fixators of the scapula
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- Breathing gymnastics

Procedure (description of today’s therapy unit):

- Scar therapy: C, S shapes, stretching longitudinally in the areas that are completely

healed

- Soft tissue release of subcutaneous and deep facia release to the lateral, medial and

cranial-caudal directions according to Lewit of the upper left leg - focusing on the area

around the knee and around the scar.

- PIR for quadriceps according to Lewit

- Soft tissue technique of subcutaneous tissue according to Lewit of the neck in rotation

to the ventrodorsal and dorsoventral directions. The area above the upper trapezius in the

ventrodorsal and dorsoventral directions. On both sides.

- Manual massage of the neck and shoulder area (upper trapezius and levator scapulae)

according to Lewit of both sides.

- PIR: upper trapezius, levator scapulae, and rectus femoris according to Lewit. Three

repetitions of each muscle.

- Supine with legs on a large ball:

- Flexion of the knees and hips (to 90°) to the extension of the knees, with synchronised

plantar and dorsiflexion of the ankles/foot pressing into the ball. 12 repetitions in each

direction.

- Bridge: pressing into the heels into the ball and lifting the hips. 12 repetitions.

- Legs move the ball side to side, maintaining control from the deep stabilising system.

Arms in 6-month-old supine position according to Kolar. 12 repetitions.

- Reaching to the opposite side (beyond the knees) with the hand - twisting and lifting

the upper trunk while stabilising the hips and lower legs on the ball. Alternating sides - 12

repetitions total.

- Standing on the right leg and moving the left leg: facing the wall and holding onto it

for stability

- Hip extension: Lifting the leg posteriorly, extending the hip, and activating the left

gluteus maximus. 10 repetitions.

- Hip abduction: 10 repetitions.

- Sitting:

- Back muscle synchronicity and engagement: The elastic band hung over a crossbar in

front of the patient. Taking one side of the band in either hand:
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c. Shoulder stabilising exercise: Arms extended at 90° flexion. Pull the arms straight

down to either side of the body, stabilising the scapula and shoulder girdle in a centrated

position against the resistance of the band. Return to start position slowly against resistance of

the band. 12 repetitions.

d. Protraction to retraction of the shoulder blades against the resistance of the band. 12

repetitions.

- Knee extension to flexion of both legs individually. 2kgs ankle weight added to

right leg. 10 repetitions on each leg.

- Breathing gymnastics with active movement of the trunk and arms sitting:

Retroflexion and anteflexion with synchronised supination/external rotation and

pronation/internal rotation of the arms. Lateral Lateral flexion with synchronised arm

abduction to ∓130°. 8 repetitions of each movement.

Results (of today’s therapy unit) – obj.:

- Back muscle synchronicity and engagement: The patient engaged the proper muscles

when performing these exercises more consistently than yesterday. He was able to keep his

shoulders in a centrated position while performing these exercises ∓80° of the time. This is

most likely due to the soft tissue techniques performed on the neck and upper trapezius and

levator scapulars as well as it being his second time performing the shoulder stabilising

exercise.

- The patient is able to fixate his shoulders more consistently when walking with a 3

point gait with high crutches.

- The right abdominal wall is now consistently contracting, although still not as visibly

strong as the left side.

- Prone - Left leg hip extension: he is able to lift the leg ∓2cm, with proper engagement

and coordination of muscles.

Results (of today’s therapy unit) – subj.:

- Back muscle synchronicity and engagement: The patient found it easier to perform

these exercises.

Self-therapy:

6. Scar therapy: S shapes

7. Conditioning exercises in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each.
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b. Flexion and extension of the knee; keeping the foot on the bed, actively

bending the knee as far as possible. 10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.

d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

10 repetitions.

8. Standing on the right leg and moving the left leg: facing the wall and holding onto it

for stability

a. Hip extension: Lifting the leg posteriorly, extending the hip, and activating the

left gluteus maximus. 12 repetitions.

b. Hip abduction: 10 repetitions.

9. Elevating the hips for no less than 30min post-therapy while elevating the legs above

the hips.

10. Walking: focusing on keeping the shoulders stabilised from the lower fixators

3.6.12. Date: 03.02.22  - 28 days post-surgery

Duration: 1 hour

Stp. obj.: The patient’s gait has improved. His shoulders elevate less when putting weight

into them. He doesn’t look down as often, which helps correct his posture.

Stp. subj.: The patient is tired from yesterday's therapy session. He is sore in the lower

fixators of the scapula as well as in his gluteal area.

Goal of today’s therapy unit:

- Improve tonicity of hypertonic muscles

- Reduce pain in the left leg

- Improve active and passive flexion of the left knee

- Improve joint play of fibular head

- Improve lymphatic drainage, blood circulation and improve/maintain the overall

condition of both legs

- Test 3 month prone position

Proposed therapy (for today’s therapy unit):

- Scar therapy

- Fascia techniques

- PIR and passive stretching for shortened hypertonic muscles

- Conditioning exercises
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- 3 Month prone position

Procedure (description of today’s therapy unit):

- Scar therapy: C, S shapes, stretching longitudinally in the areas that are completely

healed.

- Soft tissue release of subcutaneous and deep fascia release to the lateral, medial and

cranial-caudal directions according to Lewit of the upper left leg - focusing on the area

around the knee and around the scar.

- PIR for toe and ankle flexors according to Lewit

- PIR for quadriceps according to Lewit

- Soft tissue technique of subcutaneous tissue according to Lewit of the neck in rotation

to the ventrodorsal and dorsoventral directions. The area above the upper trapezius in the

ventrodorsal and dorsoventral directions. On both sides.

- Manual massage of the neck and shoulder area (upper trapezius and levator scapulae)

according to Lewit of both sides.

- PIR: upper trapezius, levator scapulae, and rectus femoris according to Lewit. Three

repetitions of each muscle.

- Conditioning exercises in supine position:

- Ankle and foot dorsiflexion and plantar flexion, ankle circles in both directions. 10

repetitions of each.

- Flexion and extension of the knee; keeping the foot on the bed, actively bending the

knee as far as possible. 10 repetitions of each leg.

- Abduction to adduction to midline while keeping the toes and knee facing upwards

and hips stable. 10 repetitions of each leg.

- Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds 15

repetitions.

- 3 Month prone position on forearms according to Kolar. Holding for 10 seconds, 5

repetitions.

Results (of today’s therapy unit) – obj.:

- PIR for quadriceps: flexion increased to 100°

- PIR for toe and ankle flexors: helped reduce pain around the fibula head. Improved

joint mobility in the dorsal direction, but still not free.

- Upper trapezius and levator scapulae: the painful point is gone from the right side.

- 3 Month prone position: The patient still starts with over engaging his pectoralis

muscles, but is now able with verbal instruction support the shoulders from the lower fixators.
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- The patient’s synchronicity of his lower fixators has improved when walking with

high crutches.

Results (of today’s therapy unit) – subj.: The patient still feels pain (not a strong pain and

not a dull pain, someplace in between.) at the lateral aspects of the knee when flexing the

knee in both active and passive movements.

Self-therapy:

1. Scar therapy: S shapes

2. Conditioning exercises in supine position:

a. Ankle and foot dorsiflexion and plantar flexion, ankle circles in both

directions. 10 repetitions of each.

b. Flexion and extension of the knee; keeping the foot on the bed, actively

bending the knee as far as possible. 10 repetitions of each leg.

c. Abduction to adduction to midline while keeping the toes and knee facing

upwards and hips stable. 10 repetitions of each leg.

d. Isometric contraction of both gluteus maximus muscles. Hold for 3-5 seconds

15 repetitions.

3. Standing on the right leg and moving the left leg: facing the wall and holding onto it

for stability

a. Hip extension: Lifting the leg posteriorly, extending the hip, and activating the

left gluteus maximus. 12 repetitions.

b. Hip abduction: 10 repetitions.

4. Walking: focusing on keeping the shoulders stabilised from the lower fixators

3.6.13. Date: 04.02.22  - 29 days post-surgery

Duration: 1 hour

Stp. obj.: See ‘final kinesiological examination’

Stp. subj.: The patient would like to practice his exercises again today, so that will be our

focus for our last therapy together.

Goal of today’s therapy unit:

- Perform the final kinesiological examination

- Improve stability of the shoulders when walking with crutches

- Improve active flexion of the left knee in both supine and prone positions

- Activation of the deep stabilising system with coordination of the breath

- Facilitate activation of gluteus maximus
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- Maintain strength of unaffected leg

Proposed therapy (for today’s therapy unit):

- Activation and strengthening of the lower fixators of the scapula

- Active flexion and extension of the left knee

- Strengthen the gluteal muscles of the left leg with active and static movement

- Facilitation and activation of the abdominal wall and deep stabilising system in

movement in prone and supine positions

- Active movement with weight

Procedure (description of today’s therapy unit):

- Supine with legs on a large ball:

- Flexion of the knees and hips (to 90°) to the extension of the knees, with synchronised

plantar and dorsiflexion of the ankles/foot pressing into the ball. 12 repetitions in each

direction.

- Bridge: pressing into the heels into the ball and lifting the hips. 12 repetitions.

- Legs move the ball side to side, maintaining control from the deep stabilising system.

Arms in 6 month old supine position according to Kolar. 12 repetitions.

- Reaching to the opposite side (beyond the knees) with the hand - twisting and lifting

the upper trunk while stabilising the hips and lower legs on the ball. Alternating sides - 12

repetitions total.

- Standing on the right leg and moving the left leg: facing the wall and holding onto it

for stability.

- Hip extension: Lifting the leg posteriorly, extending the hip, and activating the left

gluteus maximus. 12 repetitions.

- Hip abduction: 12 repetitions.

- Sitting:

- Back muscle synchronicity and engagement: The elastic band hung over a crossbar in

front of the patient. Taking one side of the band in either hand:

e. Shoulder stabilising exercise: Arms extended at 90° flexion. Pull the arms straight

down to either side of the body, stabilising the scapula and shoulder girdle in a centrated

position against the resistance of the band. Return to start position slowly against resistance of

the band. 12 repetitions.

f. Protraction to retraction of the shoulder blades against the resistance of the band. 12

repetitions.
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- Knee extension to flexion of both legs individually. Non affected side with 2kg ankle

weight. 10 repetitions on each leg.

Home therapy:
Below are four home therapies the patient is able to do alone on his own with good form and
without assistance.

1. Scar therapy: S shapes
2. Sitting: Knee flexion to extension alternating legs: 10 repetitions of each leg
3. Standing on the right leg and moving the left leg: facing the wall and holding onto it

for stability
a. Hip extension: Lifting the leg posteriorly, extending the hip, and activating the

left gluteus maximus. 12 repetitions.
b. Hip abduction: 10 repetitions.

4. Walking: focusing on keeping the shoulders stabilised from the lower fixators

3.7. Final Kinesiological Examination: Evaluation of effects of therapies from 19.01.22
until 11.02.22.

I performed the final examination 18 days after the first examination, we had 13

therapies during this time. In order to make it easier for the reader, I’m giving the information

from the initial, intermediate and final examinations, to show the changes that took place

throughout this rehabilitation period as clearly as possible.

3.7.1. Postural examination:

Only findings that are relative to the prognosis and therapy have been included in both the

initial and final examination.

Anterior view:

Location and
notes

Right: Initial -
19.01.22

Right: Final -
04.02.22

Left: Initial -
19.01.22

Left: Final -
04.02.22

Base of support

Initial:
Narrow ∓6cm
between heels

Final:
Narrow  ∓10cm

Digits 1-4: Claw
toes.

Weight
distribution is

primarily on the
lateral edge of
foot otherwise

weight is evenly
distributed on the
rest of the foot.

The foot is
adducted/medial
to hip joint ∓2cm

Digits 1-4: Slight
claw toes.

Weight
distribution is

even.
The foot is

adducted/medial
to hip joint ∓1cm
External rotation

of foot ∓25°

Digits 1-4: Claw
toes. No weight
on foot: lateral

aspect of the foot
resting on the

floor.
Supination: 10°
Lateral rotation

of foot ∓15°
Foot is larger
than the right

Is placed
frontally the right

Digits 2-4: Slight
claw toes.

Weight
distribution is

primarily on the
lateral edge of

foot.
Feet are the same

size
Is placed frontally

the right foot
∓1cm
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Location and
notes

Right: Initial -
19.01.22

Right: Final -
04.02.22

Left: Initial -
19.01.22

Left: Final -
04.02.22

Lateral rotation
of foot ∓25°

foot ∓2cm

Ankles Overactivation of
dorsiflexor & toe

flexors; twitch
seen at ankle and
dorsum of foot.

Slight activation
of the dorsiflexor

& toe flexors;
twitch seen at

ankle and dorsum
of foot.

High activation
of dorsiflexors &

toe flexors: a
lifting of the

tendons is seen at
ankle and dorsum

of foot. Ankle
remains at 90°

dorsiflexion, no
weight
bearing

Slight activation
of the dorsiflexor

& toe flexors;
twitch seen at

ankle and dorsum
of foot.

Shins Slightly valgus Slightly valgus &
larger

The lateral side is
slightly smaller

Knees Patella and
contour of knee
lower than left

Patella and
contour of the
knee are even

Entire knee area,
lateral, medial
and frontal, is
larger (edema)

Size is
symmetrical

Thighs
See

anthropometric
measurements.

I had to move his
shorts up to see

his thighs

Musculature of
quadriceps is
visible and

symmetrical.
The Plumb line is
∓ 1.5cm from the
medial side of the

lower thigh

The Plumb line is
∓ 2cm from the

medial side of the
lower thigh

The entire thigh,
is larger from

edema -
definition of m.

quadriceps is not
visible.

Plum-line
touches the

medial side of the
lower thigh

Thighs look
symmetrical in

size. M.
quadriceps are
visible but not
defined as the

right. Plum-line ∓
1.5cm from the

medial side of the
lower thigh

Hips Shifted laterally
to the right: plub
line ∓ 2cm to the
left of the pubic

symphysis

Shifted laterally
to the right:

plumline ∓ 1cm
to the left of the
pubic symphysis

Iliac crest ∓ 3cm
situated more
cranially than

right

Iliac crest even

Abdomen: Protrudes and
hangs caudally
more to the left

side.
Centre of the

navel is ∓ 2cm to
the right of the

plumbline

Abdomen is
symmetrical with
a slight shift to
the right, the

navel is ∓ 1cm to
the right of the

plumbline

Round in shape
and not engaged

oval in shape with
slight engagement

Thoraco brachial
triangle:

Shallow and
short

Shallow and
shorter angle than

right side
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Location and
notes

Right: Initial -
19.01.22

Right: Final -
04.02.22

Left: Initial -
19.01.22

Left: Final -
04.02.22

Chest
Initial:

nipples facing
downwards

Final: nipples
facing frontal

Midline of the
sternum is ∓ 3cm
to the right of the

plum line
Pectoralis is

lower than the
left by ∓1cm

Midline of the
sternum is ∓ 2cm
to the right of the

plum line
Pectoralis is

lower than the
left by ∓.5cm
Right clavicle

Left clavicle
more horizontal

than right

Left clavicle more
horizontal than

right

Shoulders More cranial than
left by ∓3cm with

protraction
Crutch is higher
into the armpit

More cranial than
left by ∓1cm,

min. protraction
Crutch is slightly

higher into the
armpit

Protraction and
elevation

Very slight
protraction and

elevation

Head Entire right
side/midline of

the face is ∓4cm
to the right of the
plumbline. Slight

lateral tilt.

Entire right
side/midline of

the face is ∓4cm
to the right of the

plumbline. No
tilt.

Plumbline is at
the lateral side of

the eye.

Plumbline is at the
medial-lateral

aspect of the eye.

Table 29. Final postural examination anterior view

Posterior View:

Location and
notes

Right: Initial -
19.01.22

Right: Final -
04.02.22

Left: Initial -
19.01.22

Left: Final -
04.02.22

Base of support Weight
distribution:

lateral edge of
foot and medial
edge of the heal

toes 2-5 are
visible

Weight
distribution:

even.

toes 3-5 are
visible

Heal off the floor
by ∓ 1cm

Ankles The Achilles
tendon’s base is

medial, the
ligament shifts
lateral with the
valgus shape of

the tibia.
The lateral

malleolus is more
prominent and
lower than the

medial malleolus.

The lateral
malleolus is no

longer prominent.
Weight is evenly
distributed on the

heal.

Is larger than the
right due to

edema; Lateral
and malleolus,

Achilles tendon.
The medial

malleolus isn’t
visible because of

the swelling of
the Achilles and

the lateral
rotation of the

Lateral and
malleolus,

Achilles tendon
are symmetrical.
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Location and
notes

Right: Initial -
19.01.22

Right: Final -
04.02.22

Left: Initial -
19.01.22

Left: Final -
04.02.22

‘Dropping down’
forming a

concave shape

foot.

Popliteal line Lateral edge is
more frontal than

medial edge -
medial rotation of
femur and tibia.

Higher than right
∓ 1.5cm

Slightly higher
than right.

Calves Slightly valgus
Gastrocnemius is

defined

Slightly valgus
Very slight
swelling -
bandage.

M.gastrocnemius
is less defined

Slightly smaller
and less defined
gastrocnemius.

Thighs:
I had to move his
shorts up to see

his thighs

The hamstring
muscles are

defined
Medial

hamstrings more
visible - medial
rotation of the

femur

Larger: primarily
lateral and medial

aspects
Distal medial
aspect of the

thigh is touching
the plumb line

Slightly larger
Middle medial
aspect of the

thigh is touching
the plumb line

Gluteals:
I had to palpate
his Subgluteal

line because his
shorts were

obstructing the
view

Subgluteal line
lower than left by

∓ 2cm
Muscle tone

visible, but not
very developed

(in comparison to
the muscles tone

of the legs)
intergluteal line
∓2cm to the right
of the plumb line.

Subgluteal line
lower than left by

∓ 1cm
intergluteal line
∓1cm to the right
of the plumb line.

Less developed
than right

No muscle tone
visible

Hips Shifted to the
right ∓2/3cm

Shifted to the
right ∓1cm

Iliac crest is
higher ∓3cm

Iliac crest is
slightly higher

Back Shifted to the
right

ACtivation of
paravertebrals

and lower
fixators.

Th spine:
Kyphotic; C

curve to left from
about Th 10 - Th

3

Thoraco
brachial triangle

Crutch is higher
up in the armpit

than the right
crutch

Left angle is
shorter and

deeper

Triangles are
almost even
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Location and
notes

Right: Initial -
19.01.22

Right: Final -
04.02.22

Left: Initial -
19.01.22

Left: Final -
04.02.22

Shoulder area Right shoulder
higher: ∓ 2cm
Both shoulders
rotated cranially
and anteriorly.

Right shoulder
lower: ∓ 1cm.
No rotation.

Scapula atlanta of
the inferior angle.
Medial and lower
scapula fixators

not engaged.
Space between

medial border of
scapula is large.

Slight scapula
atlanta of left

side.
Lower and medial
fixators engaged.
Space between

the medial border
of scapula has

decreased.

Neck There is a deep
lateral skin fold

at about C5

Very slight lateral
skin fold at about

C5.

The plumb line is
∓4 cm to the left

of the spine

The plumb line is
∓3 cm to the left

of the spine

Head Right ear lower
by ∓1cm

Ears are even

Table 30. Final postural examination posterior view

Lateral Views:

Location and
notes

Right: Initial -
19.01.22

Right: Final -
04.02.22

Left: Initial -
19.01.22

Left: Final -
04.02.22

Feet Weight
distribution:

primarily on the
lateral edge of

foot

No weight is
being placed on
the foot. Heal is
off the floor by
∓1cm.

Ankle Malleolus
prominent -

concavity between
it and the lateral

pad.
Twitching and

lifting of the ankle
and toe flexor

tendons.

Malleolus
definition is

difficult to see
because of the

edema.
Lifting of the
ankle and toe

flexor tendons.

Shin There is definition
of m.

gastrocnemius and
peronii

There is definition
of m.

gastrocnemius and
peronii

Knees Knee bent at ∓20°.
Plumb line

posterior to the
knee joint, in line

with the dorsal
aspect of the knee.

Knee extended
Plumb line in line
with the axis of
the knee joint.

Knee bent at ∓10°.
Plumb line

slightly posterior
to the axis of the

knee joint.

Knee slightly
flexed. Plumb line
slightly posterior
to the axis of the

knee joint.
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Location and
notes

Right: Initial -
19.01.22

Right: Final -
04.02.22

Left: Initial -
19.01.22

Left: Final -
04.02.22

Thighs Can see the left
leg frontal of the
right because of
the swelling &

frontal placement
of the foot.

Can see slightly
the left leg frontal

of the right

Hips Plumb line
slightly anterior to
the axis of the hip
joint. Anterior tilt

Plumb line
slightly posterior
to the axis of the

hip joint.

Plumb line
slightly posterior
to the axis of the

hip joint. Anterior
tilt

Plumb line
through the axis
of the hip joint.

Spine Lspine: flat.
Plumb line
posterior

Thspin: kyphotic.
Cspin:

hyperlordosis

Shoulders Protracted and
elevated. Plumb

line is posterior to
the acromion ∓

3cm

Plumb line is
posterior to the
acromion ∓ 2cm

Plumb line is
posterior to the
acromion ∓ 2cm

Plumb line is
through the
acromion.

Head Forward holding.
Plum line is ∓4cm

posterior to the
ear

Plum line ∓2cm
posterior to the

ear

Plum line ∓2cm
posterior to the

ear

Plum line through
the ear

Table 31. Final postural examination lateral view

3.7.2. Pelvic examination: According to Janda

Location Initial: 19.01.22 26.01.22 27.01.22 Final: 04.02.22

ASIS Left: higher than
right by  ∓ 2cm

Left: higher than
right by  ∓ 2cm

Left: higher than
right by  ∓ 1cm

Left: higher than
right by  ∓ 1cm

PSIS Right: higher than
left by  ∓ 1cm

Right: higher than
left by  ∓ 3cm

Right: higher than
left by  ∓ 1cm

Right: higher than
left by  ∓ 0.5cm

Iliac
Crests

Left: higher than
right by  ∓ 3cm

Left: higher than
right by  ∓ 1cm

Left: higher than
right by  ∓ 1cm

Left: higher than
right by  ∓ 1cm

Table 32. Final postural examination lateral view
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3.7.3. Gait examination

The patient walks with 3 point pattern with high crutches: Note: the in bold writing are the

changes seen in the patient's gait on 28.01.22 and bold typing in red are changes seen in the

final examination.

Phase and notes Right foot Left foot

Crutches:
Weight shifts forward

and shifting of the torso
in the sagittal plane
Neck is in flexed
position - patient
looking down.

Shifting of the torso in
the sagittal plane is

minimal.
Patient looking down

periodically.

Right crutch is further up into the
armpit

Right shoulder begins to elevate
∓3cm

Inferior border of the scapula
begins to wing as weight is being

placed into the crutches: Shoulder
begins to elevate ∓2cm. Shoulder

elevation is not consistent,
sometimes it’s less or non is seen

at all.

Left Shoulder begins to elevate
∓1cm, and the inferior angle and

medial border of the scapula begin
to wing as weight is being placed

into the crutches. Shoulder
elivation is minimal.

Heal off Right knee is bent ∓35°:
Right knee is extended.

No plantar flexion: slight plantar
flexion - ∓ 30° pivoting on the
metatarsal area and medial

rotation of the heal, ie. lateral
rotation of the foot.

Left hip moves cranially:
No elevation of the hip.

Torso and hips shifted to the right
laterally

Toe off Prolonged metatarsal phase:
normal metatarsal phase.

No push off of toes - Minimal
plantar flexion - the foot is lifted

by flexion of the knee: Pushes off
the toes and plantar flexion.

Flexion at hips, shifting of his
weight to the right leg and crutch,

continued elevation and
circumduction of the hip, no push

off phase: No elevation of the hip.
Reduced weight shifting.

Midswing Foot ∓ 1cm off the floor
A lowing of the entire body ∓2cm

as weight is taken into the
crutches: The body remains at

the same level.

Circumduction of left hip/femur.
Knee extended

Ankle in dorsiflexion ∓85°.
Minimal circumduction of the left

hip, knee flexed.

Heal strike No heel strike. The full foot is
placed on the floor at once: There

is a heal strike phase.

No heel strike, the lateral edge of
the foot is placed on the floor

instead of the heel.
Minimal heel strike. Slight

increase in heel strike.
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Phase and notes Right foot Left foot

Flat foot Both shoulders releases caudally
as weight is placed on healthy foot

Both shoulders winging as weight
is placed into the crutches

Right shoulder higher than left
Upper torso shifted to the right

Heal off the floor, minimal weight
on the lateral aspect of the foot.

Heal on the floor, about 30%
weight placed on the left leg.

Reduction in shoulder winging.

Mid stance Hips are in  ∓20° flexion
Knee bent ∓35°:

Hips are in ∓10° flexion, Knee is
extended.

Hips are extended.

Weight in crutches
Both scapula winging

Both shoulders elevated to the
maximum point of elevation -
Right shoulder higher than left

∓2cm.
Hips are in  ∓20° flexion.

Heal off the floor, minimal weight
on the lateral and frontal aspect of
the foot: Right shoulder higher

than left ∓1cm.
Hips are in  ∓10° flexion.

Full foot on the floor.
Hips are in  ∓5° flexion.

Table 33. Initial, mid and final comparison of gait

3.7.4. Palpation examinations

3.7.4.1.Soft tissue palpation

Location Initial: 19.01.22 Final: 04.02.22

Left upper leg:
1.Ventral
2.Dorsal

1.The subcutaneous tissue is very stiff
due to the edema. The fingers sink into
the edema making all the fascial layers

impossible to shift, in all directions. The
skin is very warm.

2.The subcutaneous tissue can shift
slightly because the edema isn’t so
great. The distal aspect has a slight
blockage in all directions except for

cranially.

1. The subcutaneous tissue and the
fascial layers are very stiff with a

quick, hard barrier in the middle to
distal & ventrolateral aspect.

2. The soft tissue is slightly more free
due to the decrease in edema.

Left lower leg:
1.Ventral
2.Dorsal

1.The subcutaneous tissue and the
fascial layers are very stiff with a hard

barrier in the medial & superior
ventrolateral aspect.

2.The gastrocnemius is free to shit
medially but not laterally.

1.The subcutaneous tissue and the
fascial layers are slightly stiff with a

medium barrier in the medial &
superior ventrolateral aspect.

2.The gastrocnemius is free to shit
medially and has a slight shift

laterally.

82



Location Initial: 19.01.22 Final: 04.02.22

Lower Back Right side: Subcutaneous and superficial
fascia are stiff with a hard barrier in all

directions except for medially.
Left side: Subcutaneous and fascial
layers are slightly stiff with a soft

barrier. Deep fascia is stiff with a hard
barrier. Slight swelling superior to the

iliac crest and lateral to the spine.

Right side: Subcutaneous and fascial
layers are slightly stiff with a

medium/soft barrier in all directions.
Left side: Subcutaneous and

superficial fascia have a soft barrier.
Reduced swelling superior to the iliac

crest and lateral to the spine.

Neck Right side and left sides: Subcutaneous
shifts freely in all directions. Fascial
layers are stiff ventrally. Right deep

fascia is slightly more stiff than the left
side.

Right side and left sides:
Subcutaneous shifts freely in all
directions. Fascial layers are stiff

ventrally.

Scar:
Initial

examination
performed -

26.01.22 due to
stitches and
bandaging.

The scar has a large amount of edam and
is very stiff in all directions. There is

edema at the medial aspect of the scar,
primarily on the frontal side of the scar,

that is hard when palpating. The area
around the scar is very warm.

The scar is stiff primarily in the
middle aspect of the scar. There is a

reduced amount of edema through the
entire length of the scar.

Table 34. Initial and final soft tissue examination

3.7.4.2. Muscle palpation

Note: The patient has a global hypertonic tonus as his stereotype throughout his body.

Muscle Right: Initial Right: Final Left: Initial Left: Final

M. upper trapezius Hypertonic:
Along the

shoulder area,
there is a painful

point in the
medial aspect.

Slightly
hypertonic. No
painful point

.

Hypertonic:
along the

shoulder area.
Not a very

strong painful
point in the

medial aspect.

Normal tonus
No painful point

M. levator scapulae Hypertonic:
Painful point at
the insertion of

the scapula -
More painful

than left.

Slightly
hypertonic. Not

a very strong
painful point  in

the medial
aspect

Hypertonic:
Painful point at
the insertion of

scapula

Normal tonus
No painful point

M. pectoralis major Hypertonic:
Upper and

medial aspects

Hypertonic:
Upper and

medial aspects

Hypertonic:
medial and

inferior aspects

Hypertonic:
medial and

inferior aspects

M. pectoralis minor Normal tonus Normal tonus Hypertonic Hypertonic
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Muscle Right: Initial Right: Final Left: Initial Left: Final

M. quadratus
lumborum

Normal tonus Normal tonus Hypertonic:
painful points in

the medial
aspect

Slightly
Hypertonic: not

very strong
painful point in

the medial
aspect

Quadriceps:
1. M. rectus femoris
2. M. vastus medialis
3.M. vastus lateralis
4. M. intermedialis

1. Slight
hypertonus:
distal aspect

2. Normal tonus
3. Slight

hypertonus:
distal to medial

aspect
4. Normal

1. Slight
hypertonus:
distal aspect

2. Normal tonus
3. Slight

hypertonus:
distal to medial

aspect
4. Normal

Was unable to
palpate due to

edema.
27.01.22: Was
able to palpate
lower to medial

aspects: All:
Hypertonic with

atrophy

All: Hypertonic
with atrophy

Iliopsoas:
Unable to palpate due to a large amount of adipose tissue around the abdomen and the sensitivity of the

patient.

Hamstrings:
1. M. biceps femoris

2. M.
semimembranosus

3. M. semitendinosus

1.Slight
hypertonus

2.Slight
hypertonus

3.Slight
hypertonus

All medial to
distal aspects of

the muscle

1. Slight
hypertonus

2. Slight
hypertonus

3. Slight
hypertonus

All medial to
distal aspects of

the muscle

1. Hypertonic:
primarily in the

medial and distal
aspects
2.Slight

hypertonus
3.Slight

hypertonus

1. Slight
hypertonus

primarily in the
medial and distal

aspects
2. Slight

hypertonus
3. Slight

hypertonus

Gluteals:
M. Gluteus Maximus

Slight Hypotonus:
inferior aspect

Slight Hypotonus:
inferior aspect

Hypertonic with
atrophy: whole

muscle.

Hypertonic with
slight atrophy

Piriformis Slight hypertonus:
Medial aspect

Slight hypertonus:
Medial aspect

Slight hypertonus:
Medial aspect

Slight hypertonus:
Medial aspect

Triceps surae:
1. M. gastrocnemius

2. M. soleus

1. Slight
hypertonus:

medial-lateral
aspect

2. Hypertonus:
medial-lateral

aspect

. Slight
hypertonus:

medial-lateral
aspect

2. Hypertonus:
medial-lateral

aspect

1. Hypertonic with
slight atrophy:

both heads
atrophic, lateral
head hypertonic

2. Hypertone with
slight atrophy and
Trp on lateral side

1. Hypertonic,
slight atrophy:

both heads
atrophic, lateral

head slightly
hypertonic

2. Hypertone,
slight atrophy and
painful point on

lateral side

Toe extensors
1. M. extensor

digitorum longs
2. M. extensor hallucis

longs

1. Hypertonic
2. Slight

hypertonus

1. Hypertonic
2. Slight

hypertonus

1. Hypertonic with
slight atrophy

2. Hypertone with
slight atrophy

1. Hypertonic with
slight atrophy

2. Hypertone with
slight atrophy

Table 35. Initial and final muscle palpation
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3.7.5. Goniometric Measurements

For the final examination, I measured the right leg but no significant changes were seen. This

is why I did not include it in the final examination table.

Location/m
ovement

Right Leg: 19.01.22 Left Leg: 19.01.22 Left Leg: 04.02.22

Active Passive Active Passive Active Passive

Hip joint

Flexion 100° 110° 25° 75° 75° 90°

Extension 0° 5° 0° 0° -5° 0°

Abduction 40° 45° 25° 30° 35° 35°

Rotation:
Internal

∓5° ∓10° ∓5° ∓10° ∓5° ∓10°

Knee joint

Flexion 120° 130° 30° 35° 85° 100°

Extension 0° 0° 0° 0° -5° 0°

Ankle joint

Plantar
flexion

50° 55° 50° 55° 50° 55°

Dorsi
flexion

10° 15° 10° 15° 10° 15°

Pronation 10° 5° 10° 5° 5° 10°

Supination 10° 15° 10° 15° 10° 15°

Table 36. Initial and final goniometric measurements

3.7.6. Anthropometric Measurements

For the final examination, I measured the right leg but no significant changes were seen. This

is why I did not include it in the final examination table.

Location Right initial:
19.01.22

Left Initial:
19.01.22

Left:
27.01.22

Left:
01.02.22

Left final:
04.02.22

15cm above
knee

49cm 54cm 54cm 52cm 50cm

10cm above 46cm 50cm 50cm 46cm 46cm
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Location Right initial:
19.01.22

Left Initial:
19.01.22

Left:
27.01.22

Left:
01.02.22

Left final:
04.02.22

knee

Knee 40cm 43cm 41cm 40cm 39.5cm

Over tibialis
tuberosity

35cm 34cm 34cm 33.5cm 33.5cm

Calf 36cm 35cm 35cm 35cm 35.5cm

Ankle 25cm 25cm 27cm 27cm 26.5cm

Metatarsals 24cm 24cm 24cm 24cm 23cm

Anatomical
length

86cm 85cm 85cm

Functional
length

87cm 87cm 86cm

Table 37. Initial, mid and final anthropometric measurements

3.6.7. Breathing stereotype assessment

Area/movement
assessed

Conclusion: Initial - 9.01.22 Conclusion: Final - 04.02.22

Trunk position Upper thorax tilting/shifted to the
right

Right pectoralis area positioned
inferiorly to the left

Left lower ribs positioned more
frontal/elevated/open than right

Bulging laterally of the abdominal
wall, more prominent to the right,

laterally and caudally.
Diastasis moves frontally with a

strong exhale

Upper thorax tilting/shifted to the
right

Right pectoralis area positioned
inferiorly to the left

Left lower ribs positioned more
frontal/elevated/open than right

Slight bulging of the right abdominal
wall, laterally and caudally.

Chest Shape Symmetrical barrel-shaped No changes

Breathing
stereotype

Belly breathing stereotype No changes

Frequensy/regula
rity/ratio of

inspiration to
expiration

Irregular breathing frequency -
irregular pause after inhalation

½ Inhale to exhale

No changes when breathing
passively.

Breath intensity Passive with low-intensity No changes

Breathing wave Breathing wave stops and starts at the
abdominal area - when asked to

Breathing wave stops and starts at the
abdominal area - when asked to
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Area/movement
assessed

Conclusion: Initial - 9.01.22 Conclusion: Final - 04.02.22

breath into his chest: his chest
depresses and clavicles elevate

breath into his chest: he can expand
his rib cage

Auxillary muscle
involvement

None: when relaxed/passively
breathing

No changes

Accompanying
sounds

None No changes

Table 38. Initial and final breathing stereotype examination

3.7.8. Muscle length: According to Janda

Muscle(s) teste Right: initial Right: final Left: initial Left: final

M. upper trapezius Grade 1 Grade 1 Grade 1 Grade 0

M. levator scapulae Grade 1 Grade 1 Grade 1 Grade 1

M. pectoralis major Grade 0 Grade 0 Grade 1
Lower fibers

Grade 2

Grade 1
Lower fibers

Grade 2

M. pectoralis minor Grade 1 Grade 1 Grade 1 Grade 1

M. quadratus lumborum

Quadriceps Grade 0 Grade 0 Grade 2 Grade 1

Tensor fasciae latae Grade 1 Grade 1 Grade 0 Grade 0

Iliopsoas Grade 0 Grade 0 Grade 0 Grade 0

Hamstrings Grade 0 Grade 0 Grade 1 Grade 0

Adductors Grade 0 Grade 0 Grade 1 Grade 0

Triceps Surae M.
1. Gastrocnemius

2. M. soleus

1. Grade 0
2. Grade 1

1. Grade 0
2. Grade 1

1. Grade 1 1. Grade 0
2. Grade 1

Table 39. Initial and final muscle length examination according to Janda

3.7.9. Muscle strength examination: According to Kendal and Janda.

For the final examination, I tested the right leg but no significant changes were seen. This is

why I did not include it in the final examination table.
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Muscle(s) tested Date Left: initial Left: final

Gluteus Maximus 26.01.22 1 2-

Quadriceps 2+ 3-

Hamstrings 26.01.22 3- 3

Hip Adductors 20.01.22: 3: Supine position 3+: Supine position

Hip Abduction 20.01.22: 3:Side-lying position 3+: Supine position

Plantar flexors 20.01.22 4- 4-

Dorsi flexors 20.01.22 4- 4-
Table 40. Initial and final muscle strength examinations

3.7.10. Joint play examination: According to Lewit.

I have included only the joints that were of interest and treated during our therapies.

Joint Date tested Right: Initial Left: Initial Left: Initial

Knee

Tibiofemoral 27.01.22 Free in all
directions

Laterally: free
Medially:
blocked

Free in all
directions

Patella 27.01.22 Free in all
directions

Restricted
caudal and

laterally

Free in all
directions

Fibula 02.02.22 Dorsally: free
Ventrally: free

Dorsally: slight
movement
Ventrally:
restricted

Dorsally: free
Ventrally: free

Foot & Ankle

Telarcrual 18.01.22 Slight
restriction

Slight
restriction

Slight
restriction

Slight
restriction

Subtellar 27.01.22 Blocked
medially

Blocked
medially

Slight
restriction
medially

Slight
restriction
medially

Lisfranc 27.01.22 Free Free

Chopart 27.01.22 Free Blocked Slight
restriction

Intertarsal 27.01.22 Navicularcuboi
d Blocked in
ventrally and

dorsally

Navicularcuboi
d Blocked in
ventrally and

dorsally

No change No change

Table 41. Initial and final joint play examination according to Lewit
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3.7.11. Movement stereotypes examination: According to Janda with modifications

The patient sat during this examination because the patient is unable to stand without

crutches.

Stereotype Results of Initial examination Results of Final examination

Hip extension The patient had normal timing of
muscle activity in both legs. He is

unable to lift his left leg off of the table.

The patient had normal timing of
muscle activity in both legs. He is able

to lift his left leg off of the table.

Hip abduction Quadratus mechanism was positive. The patient couldn’t lift his leg very high due
to pain in the scar area.

Trunk flexion The patient is unable to sit all the way
up. Overactivation of the hip flexors,

lower ribs move ventrolaterally,
abdomen protrudes laterally and

diastasis moves ventrally.

The patient is unable to sit all the way
up. Overactivation of the hip flexors,

lower ribs move slightly
dorsocaudially, abdominal wall

engaged.

Neck flexion A continuous arch is present, the deep
flexors are being used. The clavicles
both elevate during the last half of

flexion of the neck.

No changes seen

Shoulder
abduction

Right side: Shoulder elevation is seen.
At the end of abduction, the right

shoulder adducts towards the head - no
space between shoulder/arm and
neck/head. Light side bending.

Left side: Movement begins first in the
left shoulder. Shoulder elevation is seen

and is higher than the right by ∓1cm.
Abduction and rotation of the inferior

angle happen until 170°.

Right side: Slight shoulder elevation is
seen. At the end of abduction, the right
shoulder adducts slightly towards the

head. There is space between the
shoulder/arm and neck/head

Left side: Slight shoulder elevation is
seen and is higher than the right by
∓1cm. Abduction and rotation of the

inferior angle happen until 170°.

Table 42. Initial and final movement stereotypes according to Janda

3.7.12. Deep stabilising system: According to Kolar

Test Results of initial examination Results of final examination

Trunk flexion test Positive: Lateral movement of the
ribs and convex arching of the lateral
group of abdominal, Diastasis recti
becomes visible, concavity in the

inguinal canal. The patient is able to
correct the diastasis slightly when

verbally instructed.

Positive: slight lateral movement of
the right ribs and slight convex
arching of the lateral group of

abdominal, slight concavity in the
inguinal canal.

Intra-Abdominal
Pressure: in supine

position

Positive: the patient can draw down
his diastasis and create abdominal
pressure when asked to, but it is a

weak pressure and it's not his usual

Negative: Activation of the muscles
with bowing of the abdominal wall
first. The patient can draw down his

diastasis and create abdominal
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Test Results of initial examination Results of final examination

stereotype. Umbilicus moves
cranially, activation of the muscles
without bowing of the abdominal

wall first.

pressure, (Positive) however, it's not
his consistent stereotype.

Trunk diaphragm
test

Positive: The patient can create
pressure laterally and dorsally with a
small force for a short time and with
difficulty, cranial movement of ribs,

no lateral chest expansion. The
patient has almost no activation on

the right side.

Negative: The patient can create
pressure laterally and dorsally with

force on both sides.
Positive: slight cranial movement
and lateral chest expansion of the

lower ribs

Table 43. Initial and final deep stabilising system examination according to Kolar

3.8. Final kinesiological examination conclusion:

When palpating the soft tissues of the affected leg, I was able to shift the subcutaneous

and facial layers (from the knee 15cm cranially) which are very stiff with a quick, hard

barrier. The circumference of the left leg is smaller than the right by about 1cm from the

metatarsals cranially to 15cm cranially from the knee where the measurements are equal. The

facial layers of the lateral shin area are slightly stiff with a medium barrier while the fibula

head is no longer blocked as well as the muscle length of the quadriceps is only slightly

shortened. These findings are important because this was a very painful area, but is now much

less painful for the patient on palpation as well as with knee flexion, even though the

quadriceps have a hypertonicity with atrophy at the distal aspect. This can also be partly due

to the significant decrease in edema as well as an increase in muscle length of the quadriceps.

The patient is capable of keeping an upright stabilised posture during gait and

standing. A more equal distribution of weight is now being placed between the crutches and

his healthy leg. He has the confidence to place a small amount of weight on his affected leg

during gait, along with an increase in flexion in the affected knee, an increase in strength in

his gluteal muscles, deep stabilising system, and scapula fixators has improved his gait

allowing for an increase in ankle, knee and hip flexion. His gate still needs improvement,

because as weight is placed in the arms/crutches there is a shifting of his weight and torso to

the healthy side’s crutch, with right shoulder elevation. The infinitesimal hypertonicity and

painful point coupled with synchronicity of shoulder movement is also a contributing factor

to his right shoulder elevation.
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The findings of the pelvis being almost symmetrical is conducive to the

lack/reduction of hypertonicity and painful point of the right quadratus lumborum. The

difference in leg length doesn’t seem to affect the position of the hips. There is more weight is

being placed on his right leg, and in the right arm’s crutch. This leads to a slight shifting to

the right side which is seen the entire organism is to the right of the centerline, increasing in

distance from the base of support to the head.

When assessing the patient's breathing stereotype he demonstrated a shallow belly

breathing stereotype, which coincides with his weak intra-abdominal pressure, lack of

abdominal wall activation and diastasis. His chest shape and trunk position reflects the

scoliotic C curvature of the spine to the left; upper thorax tilting/shifted to the right and right

pectoralis area positioned inferiorly to the left. However, I would expect the opposite position

of the lower ribs and abdomen; left lower ribs positioned more frontal/elevated/open than the

right, and a bulging of the right abdominal wall, laterally to the right. I would hypothesize

that this is due to the location of the scoliotic curve, mid to upper Th spine, the cranial lifting

of the left hip (in order to not weight bear on the left leg while walking and standing because

the patient is unable to flex the left knee.) and the cranial lifting and lateral shifting of the

right shoulder.

The patient has also expressed that his entire left side has always been stronger and

more developed than his right side. In an active breath, the patient is less capable of engaging

the right side of his abdominal wall on forced exhalation, but he is capable to do so, although

slight, on his left side. This is also seen in the diaphragm test, his left side is more consistently

active and strong than the right side.

There had been no changes in his dynamic spinal movements as we didn’t directly

address them in the therapies.

3.9. Comparison results of the initial and final kinesiological examinations

For the comparison, I have selected the results with the most significant changes from

the initial to final kinesiological examinations.

There has been a large reduction in swelling by 4cm around the upper leg and knee,

which contributed to the reduction in pain. This reduction in swelling over time also allowed
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me to work with the soft tissue of the effective leg more effectively which helped to improve

flexion and joint play of the affected knee which also played a part in pain reduction.

Flexion in the knee has improved significantly for both passive and active ROM.

However, ideally, the knee will return to full physiological flexion to be symmetrical with the

right leg. Graph 1 shows a comparison between the right and left legs passive and active

ranges of motion in degrees of flexion (vertical axis) over time/amount of days of therapy

(horizontal axis)

Graph 1. Knee flexion: passive and active ROM

There is little obliquity of the hips now to the right, a lowering of ∓2cm took place

during therapy, primarily from the release of the left QL.

The gluteus maximus of the left side has increased in strength and tonus. It still isn’t

in it’s optimal condition, but the patient is motivated to improve his strength and enjoys

exercising, so I predict that his strength and tonus will continue to improve

During gait there has been a decrease in the shifting to the right when stepping

through with the left leg. There is a reduction in shoulder elevation and winging of the

inferior angle of the scapula. This is due to the combination of treating the shortness and tone

of upper traps and levator scapula which responded well to the therapies applied and have

lengthened, reduced in tonus, and the trigger point has been reduced to a (slightly) painful

point coupled with functional strengthening exercises of the shoulder stabilisers and deep
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stabilising system. These findings show that the patient is putting less weight into the right

crutch and can stabilise the scapula in a more centrated position. The left hip no longer

elevates and there is minimal circumduction in the left hip because the patient is flexing his

left ankle and knee. Hips flex and extend in proper timing and to a desirable degree. The

patient's gait has improved, although it could still be improved, this will come with time as

the patient regains his strength and becomes more confident in his operated leg. I think he

would benefit from using french/forearm crutches once the doctor has performed his 6 week

check-up.

The patient's posture has improved significantly. There is no longer pressure being

placed into the lateral malleolus and there has been a reduction in the shift to the right. These

findings show that the patient is putting less weight on the right crutch, and right leg. He is

placing a small amount of weight into his left leg, and the weight into both crutches is even.

His spine has an improvement in its curvatures, he stands upright instead of being in a flexed,

kyphotic position.

3.10. Prognosis

The patient will have a follow-up appointment with his surgeon 6 weeks

post-operation. During this appointment, the doctor will decide on the weight-bearing

percentage that is best for the patient and his condition. My supervisor predicates that the

patient will be walking with crutches for at least 3 months.

The patient is planning on going to a spa to continue his recovery once he is released

from the Rehabilitation Center at Fakultní nemocnice Královské Vinohrady.

The patient’s recovery has been without complications making rehabilitation thus far

constructive. Knowing this, and considering the patient’s good health and his predilection

towards active movement, there is no reason to doubt that he will be fully recovered,

returning to work, hobbies, and normal daily life within the next year to six months.
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3.11. Conclusion

My clinical placement for this thesis took place in the Rehabilitation Centre at

Fakultní nemocnice Královské Vinohrady where I saw, and was able to help treat a variety of

diagnoses under the supervision of Bc. Marie Beranová and under the supervision of other

physiotherapists in the department. I am extremely grateful for the knowledge, guidance and

hands on experience I received from my supervisor during the time I spent at FNKV.

The first week of therapies little improvement was seen, especially in knee flexion,

pain and oedema of his affected leg. I felt a bit discouraged, but slowly, as the therapies

continued, we began to see improvements in these areas. I am grateful I was able to have 13

therapy sessions with him, and my supervisor to see the progression in his recovery. By the

last therapy session I had with my patient, he had succeeded at improving his AROM by 55°

and PROM by 65° flexion of the affected side’s knee. There was also a significant reduction

in swelling and pain. The hard barriers in the fascia of the affected leg and the scar improved

slightly but still needs more therapies to return to its normal physiological state. We also saw

an improvement in the tonicity and TrPs of the hypertonic muscles, most notably the upper

trapezius (bilateral) and levator scapularis (bilateral) and the quadratus lumborum. The

patient was also able to consistently activate his deep stabilising system and his lower scapula

fixators which aided him in walking with underarm crutches.

I was happy with the results and hope he continues to work hard to regain strength,

stability and full ROM in his affected leg while maintaining the strength of his unaffected leg

and continues to improve his deep stabilising system, lower shoulder fixators and improve

the tonicity of his quadriceps of his affected leg.

During my three years of study at Charles University, I spent two (unofficial) work

placements in Canada, as well as three official work placements in the Czech Republic. I am

grateful for the comparison between the two countries and grateful for the knowledge I have

gained from Czech physiotherapy traditions which hold a deep understanding of the human

body and therapeutic methods. I look forward to applying this knowledge in my future career

as a physiotherapist.
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5.4.1 Appendix number two: Informed consent form

UNIVERZITA KARLOVA

FAKULTA TĚLESNÉ VÝCHOVY A SPORTU

José Martího 31, 162 52 Praha 6-Veleslavín

INFORMOVANÝ SOUHLAS

Vážená paní, vážený pane,

v souladu se Všeobecnou deklarací lidských práv, nařízením Evropské Unie č. 2016/679 a zákonem č.
110/2019 Sb. – o zpracování osobních údajů, 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 na1

………………….………………………., 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 názvem2 …………………

Cílem této bakalářské práce je ……..............................................................................................

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 poučení3.................................. 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 zástupce4 .........................................…..

Vztah zákonného zástupce k pacientovi ....................................  Podpis: .............................


