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POZNAN UNIVERSITY OF TECHNOLOGY

EUROPEAN CREDIT TRANSFER AND ACCUMULATION SYSTEM (ECTS)

COURSE DESCRIPTION CARD - SYLLABUS

Course name
Patobiomechanics [S2IBio1E>Pato]

Course
Field of study
Biomedical Engineering

Year/Semester
1/1

Area of study (specialization)
–

Profile of study
general academic

Level of study
second-cycle

Course offered in
English

Form of study
full-time

Requirements
compulsory

Number of hours
Lecture
15

Laboratory classes
30

Other
0

Tutorials
0

Projects/seminars
0

Number of credit points
3,00

Coordinators
dr Adam Pogorzała
adam.pogorzala@put.poznan.pl

Lecturers

Prerequisites
Knowledge located in the educational standards in the field of: a) anatomy and physiology of the human 
motion system b) basics of classical mechanics, biomechanics, biophysics. Student can obtain information 
from various sources, also in English, work individually and in a team. Has the skills necessary to work in 
an industrial and medical environment. He has social competences, in particular he understands the need 
for lifelong learning, he can interact and work in a group.

Course objective
Understanding and understanding issues in the field of biomechanical and pathobiomechanical processes 
occurring in the human body related to the functioning of the musculoskeletal system during its static and 
dynamic activities. Understanding and understanding by students from the perspective of the kinesiological 
structure of the musculoskeletal system, artromechanics and arthropathomechanics, including the basic 
issues of muscle mechanics. Familiarizing students with the latest biomechanical measurement tracks 
enabling objective evaluation of the patient movement system - also based on the Department"s own 
research Understanding the biomechanical characteristics of normal and pathological gait, based on 
measurements at modern research stations.

Course-related learning outcomes
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Knowledge:
Student defines the basic concepts related to the functional and structural characteristics of the motor
system in normal and clinical conditions.
Student characterizes the methods of assessing the condition of the human movement organ to explain
the structure and function disorders.
Student characterizes the mechanism of compensation at various degrees of dysfunction in the basic
motor functions of a human.
Student explains the basics of friction and lubrication processes as causes that may lead to their wear.
He has detailed knowledge of analysis, assessment of human locomotion, orthopedic supply, techniques
of assisting the function of damaged limbs, useful for formulating and solving complex
pathobiomechanical tasks in the field of the studied field of study.

Skills:
Can use biomechanical experimental methods to formulate and solve selected problems in the field of
clinical biomechanics.

Social competences:
He can interact and work in a group, taking on different roles.
He can think and act in a creative way.

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:
Learning outcomes presented above are verified as follows:
Forming rating:
a) for the lectures:
- Based on answers to questions concerning the material discussed in previous lectures
b) for the laboratories:
- On the basis of reports from laboratory tests.
Summary rating:
a) for the lectures - exam
b) for the laboratories - on base of final test
Lectures:
Passing requires more than 50% of points:> 50% - dst,> 60% - dst plus,> 70% - db,> 80% - db plus,> 90%
of points - very good.

Programme content
Lectures:
Structural parameters of the human motion system - man in terms of Theory of Machines and
Mechanisms. Joint joints: types of joint movements and their relationships with the number of axis of
rotation and degrees of freedom. Location of the axis of rotation in the main joints of the limbs.
Mechanical properties of tissue structures of the skeletal-muscular system. Functional parameters of
selected muscle actones. Lubrication and joint wear processes. The role of body fluids (synovial fluid) in
tribological processes occurring in human joints. The disease and mechanical changes of joints and their
influence on tribological processes. Endoprosthetics of joints (bio-bearings) - on the example of hip joint
endoprosthesis - biomechanical aspects. Biomechanics and pathobiomechanics of human locomotion.
Detailed characteristics of the osteoarticular joints of the human motion system. Biomechanics and
pathobiomechanics of body posture. Biomechanical and pathobiomechanical image of the function of
the lumbar-pelvis-pelvic system. Selected aspects of biomechanics and spine pathobiomechanics.
Laboratories:
• Discussing the principles of conducting comprehensive pathobiomechanical studies using a
synchronized measurement path (EMG, BART SMART D system, AMTI platforms) - exemplary
measurements and interpretation of results
• Measurement and assessment of biomechanical and pathobiomechanical parameters of the human
motion system in dynamic or static conditions - a modern isokinetic dynamometer - Biodex
• Measurement of objective parameters related to posture and balance, in a clinical setting - a portable
platform for analyzing aberrations and balance ACCU SWAY
• An attempt to optimize walking with a ball in selected lower limb pathologies using the BTS
optoelectronic system
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• Biomechanical analysis of alternating two-gait walk with crutches - comparison with standard gait
using the BTS optoelectronic system
• Osteokinematic femoral movement - examination using the BTS system
• Biomechanical analysis of walking gait methods and techniques for clinical purposes. Conditions for
correct gait observation using the BTS optoelectronic system

Course topics
none

Teaching methods
1. Lecture: multimedia presentation.
2. Laboratory exercises: performing exercises, discussion, team work.

Bibliography
Basic
Basic bibliography:
1. Będziński R. (1997) Biomechanika inżynierska. Oficyna Wydawnicza Politechniki Wrocławskiej.
Wrocław
2. Błaszczyk J.W. (2004) Biomechanika kliniczna. Podręcznik dla studentów medycyny i fizjoterapii.
PZWL Warszawa.
3. Nałęcz Maciej – red. (2004): Biomechanika i inżynieria rehabilitacyjna. T5. W serii:
Biocybernetyka i inżynieria biomedyczna 2000. Akademicka oficyna wydawnicza EXIT – Warszawa S.
Ochelski, Metody doświadczalne mechaniki kompozytów konstrukcyjnych, WNT, Warszawa 2004.
4. Bober T. Zawadzki J. (2001) Biomechanika układu ruchu człowieka. Wydawnictwo BK Wrocław.
5. Craig L.R., Oatis C.A. (1995) Gait Analysis. Theory and Application. M Mosby.
6. Dworak L.B. (1991) Niektóre metody badawcze biomechaniki i ich zastosowania w sporcie,
medycynie i ergonomii. AWF w Poznaniu. Skrypt nr 91.
7. Dworak L.B., Mączyński J. (1995) Patomechanika wybranych typów lokomocji –studium wstępne.
Postępy Rehabilitacji, Tom 9, Z. 2, 61-71.
8. Kabsch A. (2003) Lokomocja człowieka. W: Rehabilitacja Medyczna. Red. A. Kwolek, Wyd. Urban
& Partner, Wrocław.
9. Karsznia A., Oberg T., Dworak L.B. (2004) Gait subjects with hemiplegia. Acta of Bioengineering
and Biomechanics. Vol. 6, No.2, 65-76.
10. Konrad P. (2007) ABC EMG. Technomex Spółka z o.o. Gliwice.
11. Neumann D.A. (2002) Kinesiology of the Musculoskeletal System. Foundations for Physical
Rehabilitation. Mosby. St Louis.
12. Oatis C.A. (2004) KINESIOLOGY. The Mechanics & Pathomechanics of Human Movement
13. Ogurkowska M.B.: (2012) Kinesiological analysis of movement of the human lumbar spine. 21st
Congress of ESMAC. Stockholm, Sweden, 233-234
14. Perry J. (1992) Gait analysis. Normal and Pathological Function. SLACK Incorporated. NJ
15. Seyfried A., Wit A., Dudziński R., Kwaśniewski R. (2004) Funkcje kompensacyjne w chodzie
patologicznym. W: R. Będziński, K. Kędzior red. Biomechanika i Inżynieria Rehabilitacyjna. Vol.5. PAN,
Akademicka Oficyna Wydawnicza EXIT, 329-350.
16. Syczewska M., Lebiedowski M., Kalinowska M. (2004) Analiza chodu w praktyce klinicznej. W: R.
Będziński, K. Kędzior red. Biomechanika i Inżynieria Rehabilitacyjna. Tom 5. PAN, Akademicka Oficyna
Wydawnicza EXIT, 351-370.
17. Winter D. (1998) The Biomechanics and Motor Control of Human Gait: Normal, Elderly and
Pathological. University of Waterloo.
Additional
1. Kabsch A. (1998) Kliniczna ocena chodu. W: Lokomocja ’98. Materiały Ogólnopolskiej Konferencji
Gdańsk, 2-6 czerwca 1998. Red. Włodzimierz Erdmann, Wyd. AWF, w Gdańsku, Centrum Badań
Lokomocji AWFG, AMG. Gdańsk, 1998, s. 27-36.
2. Inman V.T., Ralston H.J., Todd F. (1981) Human Walking. Williams and Wilkins,
Baltimore/London.
3. Knudson D. (2007) Fundamentals of Biomechanics. Springer Sciences+Business Media, LLC, New
York.
4. Nigg B.M., Herzog W. (1999) Biomechanics of the musculo-skeletal system. John Wiley&Sons.
5. Nowotny J., Saulisz E. (1990) Niektóre zaburzenia statyki ciała i ich korekcja. Podręcznik dla
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studentów. AWF w Katowicach.
6. Ogurkowska M.B.(2007) Pathological changes in lumbar-sacral intervertebral discs in professional
rowers Biology of Sport Vol. 24 No 4, 375-388
7. Ogurkowska M.B. (2010) Analysis of radiological characteristics distribution in the vertbral
bodies of the lumbosacral spine of competitive rowers. Biology of Sport Vol. 27 No 3, 213-219
8. Pokora M. (2004) Zagadnienie wspomagania lokomocyjnego w porażeniach kończyn. W: R.
Będziński, K. Kędzior red. Biomechanika i Inżynieria Rehabilitacyjna. Tom 5. PAN, Akademicka Oficyna
Wydawnicza EXIT, 859-884.
9. Sobera B., P. Pietrak, Sojka-Krawiec K. (2001) Badania stabilograficzne w testach motorycznych.
W: Cz. Urbanik Redaktor: Wybrane problemy biomechaniki sportu. BK AWF Warszawa, 143-150
10. Whiting W.C., Zernicke R.F. (1998) Biomechanics of Musculoskeletal Injury. Human Kinetics.
11. Zagrobelny Z., Woźniewski M. (1992) Biomechanika kliniczna. Część ogólna. Skrypt AWF we
Wrocławiu

Breakdown of average student's workload

Hours ECTS

Total workload 75 3,00

Classes requiring direct contact with the teacher 47 2,00

Student's own work (literature studies, preparation for laboratory classes/
tutorials, preparation for tests/exam, project preparation)

28 1,00


