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6.1 FIGURES

Figure 20 - Initial posture Figure 21 - Initial posture
examination, posterior view. examination, right lateral view.

Figure 22 - Initial posture Figure 23 - |Initial posture
examination, left lateral view. examination, anterior view.



Figure 24 - McMurray test a. for medial
meniscus, b. for lateral meniscus ©¥.

Figure 26 - Ascending the stair

with the forearm crutches.

Figure 25 - Three points walking
type with the forearm crutches.
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Figure 27 - Descending the stair
with the forearm crutches.



Figure 28 - Four points walking
type with the forearm crutches.

Figure 30 - Walking on a mat.

Figure 29 - First day walking

without the forearm crutches.

Figure 31 - Hydrotherapy procedure.



Figure 32 - Antigravity position to
increase the extension pattern of

the left knee joint.

Figure 34 - PIR technique to

increase the F of the left knee joint.

a
i

Figure 33 - Antigravity position,
with 1kg weight so to increase the
extension pattern of the left knee

joint.
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Figure 35 - Passive stretching of

the m.gastrocnemious of the left LE.



Figure 36 - Self stretching for the
hamstrings of the left LE.

Figure 37 - Self stretching on the
stretch board for the m.soleus of
the left LE.

Figure 38 - Isometric strengthening Figure 39 - Isometric strengthening
exercise of the m.rectus femoris of exercise of the m.vastus medialis
the left LE. of the left LE.






Figure 44 - Close chain exercise, Figure 45 - Close chain exercise,
strengthening of the muscles around the strengthening mainly the left m.rectus

knee joint and also for the trunk muscles. femoris.

Figure 46 - Close chain exercise, Figure 47 - Close chain exercise, strengthening

semi-squat with ROM: 0° — 40° of mainly the m.vastus medialis by providing
K F maximum E of the left knee joint against the
nee r.

resistance of a thin elastic band.



Figure 48 - Close chain exercise, the Figure 49 - Strengthening exercise
static cycle ergometer is used to strengthen for the glutei muscles. The patient
the muscles of LEs, to increase the ROM of uses a thin elastic band.

the knee joint and also to improve the aerobic

condition.

Figure 50 - Strengthening exercise Figure 51 - Strengthening exercise
of the m.rectus femoris. The patient of the adductor muscles. The patient
uses a thin elastic band. uses a thin elastic band.



Figure 52 - Strengthening exercise Figure 53 - Sensomotoric stimulation
of the abductor muscles. The patient exercise on the floor.
uses a thin elastic band.

Figure 54 - Sensomotoric stimulation Figure 55 - Sensomotoric stimulation
exercise with one LE on the posturomed exercise with two LEs on the
device. posturomed device.
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Figure 56 - Sensomotoric stimulation Figure 57 - Sensomotoric stimulation
] ] exercise for the left LE. An unstable

exercise on pillows. .
surface is placed on the posturomed

device.

Figure 58 - Sensomotoric stimulation Figure 59 - Sensomotoric stimulation
exercise with two LEs on a bosu ball. exercise on the bosu ball. The patient
transfers the ball from one hand to the other,

creating a circle around her body.
11



Figure 60 - Sensomotoric stimulation
exercise on the bosu ball. The patient

exchanges passes with the therapist.

Figure 62 - Sensomotoric stimulation exercise
on an unstable surface. The patient holds a
thin elastic band and she provides ER of both
shoulders.

12

Figure 61 - Sensomotoric stimulation
exercise with two LEs on a wobble

board.



Figure 63 - PNF technique by Kabat. Figure 64 - PNF technique by Kabat.
1* diagonal — F pattern against the resistance of a 1* diagonal — F pattern against the resistance of a

thin elastic band (starting position). thin elastic band (final position).

Figure 65 - PNF technique by Kabat. Figure 66 - PNF technique by Kabat.
1% diagonal — E pattern against the resistance of 1% diagonal — E pattern against the resistance of
a thin elastic band (starting position). a thin elastic band (final position).
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Figure 67 - PNF technique by Kabat. Figure 68 - PNF technique by Kabat.
2" diagonal — F pattern against the resistance of 2" diagonal — F pattern against the resistance of

a thin elastic band (starting position). a thin elastic band (final position).

Figure 69 - PNF technique by Kabat. Figure 70 - PNF technique by Kabat.
2" diagonal — E pattern against the resistance of 2" diagonal — E pattern against the resistance of
a thin elastic band (starting position). a thin elastic band (final position).
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Figure 71 - Self therapy to improve the
F of the left knee joint. For helping her,

a yellow colour elastic band is used.

Figure 73 - An overball. The patient
can use it mainly for strengthening

exercises 7,
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Figure 72 - Self therapy to improve

the E of the left knee joint. It is an antigravity
position of the knee joint with an overball
placed under the ipsilateral heel.

Figure 74 - Posturomed device. The
patient can perform lots of sensomotoric

stimulation exercises ©9.



Figure 75 — The bosu ball is an unstable
surface in which the patient can use it for

sensomotoric stimulation exercises 7).

Figure 77 - A swiss ball. The patient

can use it for several strengthening and

sensomotoric stimulation exercises ©”.
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Figure 76 - A wobble board. The
patient can use it for sensomotoric

stimulation exercises ©7.

} R
Figure 78 - Different colours (types) of
@7

elastic bands



6.2 LIST OF TABLES

Table 1 - Anatomy of the m.quadriceps femoris.

Table 2 - Anatomy of the hamstrings.

Table 3 - Anatomy of the muscles which are connected to the knee joint.

Table 4 - Anatomy of the muscles which connected to the knee joint (posterior aspect of
the LE).

Table 5 - Nerves which are connected to the patella.

Table 6 - Grading scale of the muscle strength test <.

Table 7 - Treatment techniques for patella fractures.

Table 8 - Observation of the initial situation of the patient.

Table 9 - Initial postural examination, posterior view.

Table 10 - Initial postural examination, lateral view.

Table 11 - Initial postural examination, anterior view.

Table 12 - Result of the initial dynamic test for the flexion pattern.

Table 13 - Result of the initial two scales test.

Table 14 - The results of the initial stability test in each LE.

Table 15 - The results of the initial Trendelenburg test in each LE.

Table 16 - Initial gait examination, posterior view.

Table 17 - Initial gait examination, lateral view.

Table 18 - Initial gait examination, anterior view.

Table 19 - Secondary movement patterns during initial kinesiology examination.
Table 20 - Initial anthropometric measurement of the length of the LEs (cm).
Table 21 - Initial anthropometric measurement of the circumferences of the LEs (cm).
Table 22 - Initial examination and results of soft tissue of the LE in all direction.
Table 23 - Initial examination of the ROM, of the trunk in both sides (°).

Table 24 - Initial examination of the ROM, of both hip joints (°).

Table 25 - Initial examination of the ROM, of both knee joints (°).

Table 26 - Initial examination of the ROM, of both ankle joints (°).

Table 27 - Initial muscle tone examination and result of each examined muscle.

Table 28 - Initial muscle length test and the grade of shortness of each examined muscle.
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Table 29 - Initial muscle strength test and the grade of the strength for the muscles of the
LEs.

Table 30 - Examination and results of joint play for both LEs and sacroiliac joint.
Table 31 - Examination and result of both menisci for both LEs.

Table 32 - Different types of the elastic bands according their resistance.

Table 33 - Muscles which were treated by PIR technique.

Table 34 - Observation of the final situation of the patient.

Table 35 - Final postural examination, posterior view.

Table 36 - Final postural examination, lateral view.

Table 37 - Final postural examination, anterior view.

Table 38 - Final pelvis examination in standing and lying position.

Table 39 - Result of the final dynamic test for the flexion pattern.

Table 40 - Final result of two scales test.

Table 41 - The results of the final stability test in each LE.

Table 42 - The results of the final Trendelenburg test in each LE.

Table 43 - Final gait examination, posterior view.

Table 44 - Final gait examination, lateral view.

Table 45 - Final gait examination, anterior view.

Table 46 - Final evaluation of movement patterns for the hip E.

Table 47 - Final evaluation of movement patterns for the hip ABD.

Table 48 - Final anthropometric measurement of the length of the LEs (cm).

Table 49 - Final anthropometric measurement of the circumferences of the LEs (cm).
Table 50 - Final examination and results of soft tissue of the LE in all direction.

Table 51 - Final examination of the ROM, of both knee joints (°).

Table 52 - Final muscle tone examination and the result of each examined muscle.
Table 53 - Final muscle length test and the grade of shortness of each examined muscle.
Table 54 - Final muscle strength test and the grade of the strength for the muscles of the
LEs
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6.3 LIST OF FIGURES

Figure 1 - The patella. a.Anterior surface, b. Posterior surface ©®.

Figure 2 - Stracture of the right knee joint and the patella connection ©.

Figure 3 - a. The insertion of the right rectus femoris and vasti muscles to the

patella, b. The m.quadriceps femoris muscle (right LE) and the division of it V.

Figure 4 - a. Anterior muscles of the right thigh, b. The m.sartorius and m.tensor fasciae
latae of the right LE were partially removed. c. Posterior muscles of the thigh and hip joint
(right LE) ©.

Figure 5 - Dermatomes of the right LE. a. Anterior view, b. Posterior view @,

Figure 6 - Fascia of the right lower extremity. a. Anterior view, b. Posterior view ®.
Figure 7 - Forces which are acting on the knee joint while patella is present ©.

Figure 8 - Forces which are acting on the knee joint while patella is not present ©.
Figure 9 - A compare the active forces from the previous two cases ©.

Figure 10 - The patellar surface and the intercondylar fossa of the femur.

Figure - 11 a. Graph of a trochlea, b. Graph of the vertical groove which is formed in the
intercondylar fossa ©.

Figure 12 - Positions of the patella during movements of the right knee joint ©

Figure 13 - Virtual graph of the patella connected to the tibia bone ©.

Figure 14 - Axial rotation movements of the patella relative to the tibia (right LE). a. IR,
b. neutral position, c. ER ©.

Figure 15. - Types of patella fracture @.

Figure 16 - Tension band wiring technique ®2.

Figure 17 - Technique of partial patellectomy @9,

Figure 18 - The “V”-plasty quadriceps turndown technique .

Figure 19 - Step by step the healing process of a bone fracture @2,
Figure 20 - Initial posture examination, posterior view.

Figure 21 - Initial posture examination, right lateral view.

Figure 22 - Initial posture examination, left lateral view.

Figure 23 - Initial posture examination, anterior view.

Figure 24 - McMurray test for medial meniscus ©.
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Figure 25 - Three points walking type with the forearm crutches.

Figure 26 - Ascending the stair with the forearm crutches.

Figure 27 - Descending the stair with the forearm crutches.

Figure 28 - Four points walking type with the forearm crutches

Figure 29 - First day walking without the forearm crutches.

Figure 30 - Walking on a mat.

Figure 31 - Hydrotherapy procedure.

Figure 32 - Antigravity position to increase the extension pattern of the left knee joint.
Figure 33 - Antigravity position with 1kg to increase the extension pattern of the left knee
joint.

Figure 34 - PIR technique to increase the F of the left knee joint.

Figure 35 - Passive stretching of the m.gastrocnemious of the left LE.

Figure 36 - Self stretching for the hamstrings of the left LE.

Figure 37 - Self stretching on the stretch board for the m.soleus of the left LE.

Figure 38 - Isometric strengthening exercise of the m.rectus femoris of the left LE.
Figure 39 - Isometric strengthening exercise of the m.vastus medialis of the left LE.
Figure 40 - Isometric strengthening exercise of the m.vastus lateralis of the left LE.
Figure 41 - Isometric strengthening exercise of the m.triceps surae of the left LE.
Figure 42 - Isometric strengthening of the adductor muscles.

Figure 43 - Isometric strengthening of the abductor muscles.

Figure 44 - Close chain exercise, strengthening of the muscles around the knee joint and
also for the trunk muscles.

Figure 45 - Close chain exercise, strengthening of the m.rectus femoris.

Figure 46 - Close chain exercise, semi-squat with ROM: 0° — 40° of knee F.

Figure 47 - Close chain exercise, strengthening of the m.vastus medialis by providing
maximum E of the left knee joint against the resistance of a yellow colour elastic band.
Figure 48 - Close chain exercise, the static cycle ergometer is used to strengthen the
muscles of LEs, to increase the ROM of the knee joint and also to improve aerobic
condition.

Figure 49 - Strengthening exercise for the glutei muscles. The patient uses a yellow colour
elastic band.
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Figure 50 - Strengthening exercise of the m.rectus femoris. The patient uses a yellow
colour elastic band.

Figure 51 - Strengthening exercise of the adductor muscles. The patient uses a yellow
colour elastic band.

Figure 52 - Strengthening exercise of the abductor muscles. The patient uses a yellow
colour elastic band.

Figure 53 - Sensomotoric stimulation exercise on the floor.

Figure 54 - Sensomotoric stimulation exercise with one LE on the posturomed device.
Figure 55 - Sensomotoric stimulation exercise with two LES on the posturomed device.
Figure 56 - Sensomotoric stimulation exercise on pillows.

Figure 57 - Sensomotoric stimulation exercise for the left LE. An unstable surface is
placed on the posturomed device.

Figure 58 - Sensomotoric stimulation exercise with two LEs on a bosu ball.

Figure 59 - Sensomotoric stimulation exercise on the bosu ball. The patient transfers the
ball from one hand to the other, creating a circle around her body.

Figure 60 - Sensomotoric stimulation exercise on the bosu ball. The patient exchanges
passes with the therapist.

Figure 61 - Sensomotoric stimulation exercise with two LESs on a wobble board.

Figure 62 - Sensomotoric stimulation exercise on an unstable surface. The patient holds
a yellow colour elastic band and she provides ER of both shoulders.

Figure 63 - PNF technique by Kabat. 1 diagonal — F pattern against the resistance of a
yellow colour elastic band (starting position).

Figure 64 - PNF technique by Kabat. 1% diagonal — F pattern against the resistance of a
yellow colour elastic band (final position).

Figure 65 - PNF technique by Kabat. 1% diagonal — E pattern against the resistance of a
yellow colour elastic band (starting position).

Figure 66 - PNF technique by Kabat. 1% diagonal — E pattern against the resistance of a
yellow colour elastic band (final position).

Figure 67 - PNF technique by Kabat. 2" diagonal — F pattern against the resistance of a
yellow colour elastic band (starting position).
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Figure 68 - PNF technique by Kabat. 2" diagonal — F pattern against the resistance of a
yellow colour elastic band (final position).

Figure 69 - PNF technique by Kabat. 2" diagonal — E pattern against the resistance of a
yellow colour elastic band (starting position).

Figure 70 - PNF technique by Kabat. 2" diagonal — E pattern against the resistance of a
yellow colour elastic band (final position).

Figure 71 - Self therapy to improve the F of the left knee joint.

Figure 72 - Self therapy to improve the E of the left knee joint.

Figure 73 - An overball 7,

Figure 74 - Posturomed device ©°.

Figure 75 - Bosu ball ©7.
Figure 76 - A wobble board ©7.
Figure 77 - A swiss ball ©7,

Figure 78 - Different colours (types) of elastic bands ©".
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6.4 ABBREVIATIONS

e ROM - Range Of Motion

e LE(s)— Lower Extremity(ies)

e E —Extension

e F—Flexion

e L — Lumbar

e S-—Sacral

e Q —the name of the vector of the force

e ER - External Rotation

¢ IR - Internal Rotation

e X-ray — Radiography

e CT — Computer Tomography

¢ MRI - Magnetic Resonance Image

e ABD - Abduction

e  UE(S) — Upper Extremity(ies)

e SFTR — Sagittal / Frontal / Transverse / Rotation (anatomical planes)
e BMI - Body Mass Index

e HR — Heart Rate

e BP —Blood Pressure

e min— Minimum

e max — Maximum

e ADL - Activities of Daily Living

e PIR - Post Isometric Relaxation technique, by Lewit
e PNF — Post Neuromuscular Facilitation technique, by Kabat.
e No.— Number

e PF —Plantar Flexion

e ADD - Adduction

e DF — Dorsal Flexion
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6.5. APPLICATION FOR ETHICS BOARD REVIEW

CHARLES UNIVERSITY IN PRAGUE
FACULTY OF PHYSICAL EDUCATION AND SPORT
José Martiho 31, 162 52 Praha 6-Veleslavin

tel. +4202 2017 1111

http://www.ftvs.cuni.cz/

Application for Ethics Board Review

of the research project, doctoral research, master degree research, undergraduate research, involving human
subjects

Project title: Case study for fracture of patella (S82.0).
Nature of the research project: Bachelor's Thesis
Author: Sokratous Dimitris

Supervisor: Mgr. Jifina Holubafova

Research project description:

Case study of physiotherapy treatment of a patient with the diagnosis of fracture of left patella (S82.0)
will be conducted under the expert supervision of an experienced physiotherapist C.L.P.A. (Centrum
Lécby Pohybového Aparatu).

No invasive methods will be used. Presonal data obtained during the investigation will not be published.
Guaranteed safety to be judged by experts: rationale for the use of invasive methodologies, procedures
minimizing the risk to subjects

Ethical aspects of the research: special rationale for research involving children, pregnant and nursing women,
mentally disabled, prisoners and persons in underdeveloped communities (see the Ethics Board Code, Faculty of
Physical Education and Sport, Charles University, and International Ethical Guidelines 5, 6, 7, 8 and 11)
Informed consent (attached)

Date: 9/1/2012 Author’s signature:

Faculty of Physical Education and Sport, Charles University in Prague
ETHICS BOARD REVIEW

Ethics Board members: Doc. MUDr. Stasa Barttitikové, CSc.
Prof. Ing. Vaclav Bunc, CSc.
Prof. PhDr. Pavel Slepi¢ka, DrSc.
Doc. MUDr. Jan Heller, CSc.

The Ethics Board at the Faculty of Physical Education and Sport, Charles University, approved the

research project.
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The Ethics Board at the Faculty of Physical Education and Sport, Charles University, reviewed the
submitted research project and found no contradictions with valid principles, regulations and
international guidelines for biomedical research involving human subjects.

The chief investigator of the project met the necessary requirements for receiving the Ethics Board
approval.
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