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1. INTRODUCTION 

..
Rehabilitation of persons with locomotion disabilities or neuromuscular disorder is teamwork where center of attention is the person with disabilities. The team usually comprises of the physical medicine and rehabilitation specialist (physiatrist), Prosthetist and Orthotist, Physiotherapist, Occupational therapist, Social worker, rehabilitation nurse and orthopaedic surgeon. Depending upon the need other professional like, engineer, psychologist, and geriatrist and other related professionals are also included in the team.

General planning of the total rehabilitation of the disable is usually done by physiatrist. The role of the Prosthetist and Orthotist is important. It is he/she, who fabricates and fits the prostheses or orthoses .to the persons with disabilities both temporary and permanent often referred as “patient” and thus helps make the patient independent, confident and useful member of the society.

2. PROFESSIONAL PROFILE OF PROSTHETICS AND ORTHOTICS GRADUATE OR PROSTHETIST/ORTHOTIST

The following professional profile has its basis in the report of the united nation inter regional seminar on standards for the training of Prosthetist (UN1968)- the so-called Holte report. It has more over been modified to comply with guidelines for training of personnel in developing countries for prosthetics and orthotics services (WHO 1990).   

Care of persons with disability 

Formulation of treatment 

Participates as full member of the clinic team, takes part in the designing of the prosthetics/orthotics device, including the socket or body / device interface, suspension and selection of proper components.

Record and report any pertinent information regarding patient and patient’s families, including a determination of expectation and needs regarding prosthetic and orthotic aids and communicates appropriate information to the patient and their family about these.  

Fitting and fabrication 

Takes all casts and measurement require for proper fabrication and fitting.

Formulates prosthetics or orthotics design, including selection of material, components and additional aids.

Modify positive and / or negative mold and/ or layout of design to obtain optimal fit and alignment.

Fabricates prostheses and orthoses with or without assistance.

Carries out fitting, static and dynamic alignment and, where appropriate, preliminary training and initials check- out.

Evaluation and follow-up 

Participates in final checkout and evaluation of fit, function and cosmesis.

Instructs the patient or the family in the use and care of the device.

Takes part in the follow up procedures as well as maintenance, repairs and replacements of the appliance.

Recognizes the need to repeat any of the identified steps in order to optimize fit and function and alters accordingly.

Collaborates with other rehabilitation team.

Management and supervision.

Supervises the activity of supporting staff as appropriate.

Manages prosthetic and orthotic workshop activities assigned to him / her, including.

Use and maintenance of tools and equipment.

Maintenance of safe working environment and procedures,

Inventory and stock control

Personnel matters  

Financial matters

Appropriate record keeping 

Total quality management

Devices improved job methods for increasing efficiency.

Interacts with professional groups and, where appropriate Governmental and non- governmental organization.

Training and education 

Supervises and conducts the education and the training of prosthetics and orthotics students of upto under graduate level.

Lectures and demonstrates to colleagues in his / her profession and other professional concerned with prosthetics/ orthotics and also to other interested groups.

To take part in and contribute to the process of continuing professional development which also includes further upgradation of training programs and continuous upgradation of knowledge and skill especially with latest trends in the field of prosthetics and orthotics and also its allied fields.

To train CBR worker how to assist p& o professional in need.

To make people aware and especially persons with disabilities and the family members about the need for and benefit of good quality prosthetic and orthotic service.
Community services.

Make a professional contribution to and take part in community rehabilitation programs.

Research and development.

To promote research work in the field of prosthetics and orthotics especially suit the all section of people.

To introduce new technologies and new material to ensure person with disabilities lead a better quality of life.

Conducts continuing evaluation of his / her activity.

Participates in formal evaluation and research programmes.

Participates in scientific/ professional meetings and contribute papers to scientific / professional journals.

To actively support legal and ethical requirements in prosthetics & orthotics when needed.

Provides patients care within a recognized prosthetics / orthotics code of ethics.
3. CODE IF ETHICS

An appropriate code of ethical behavior is an essential framework for the activities of any professional responsibilities for the treatment of the patients. All p & o professionals need to follow the code of ethics formulated by Rehabilitation Council of India (RCI)

Ethical code of prosthetist / orthotist

She/ he shall observe loyal relation with her/ his colleagues and with other members of the clinic team without assuming roles outside his/ her own profession.

She/ he shall practice absolute discretion regarding personal matters or knowledge about patient’s he/ she that might acquire in her/ his professional work.

She/ he like all other member of the clinic team, should supply service only as a member of that team and respect his conclusions.

She/ he shall collaborate freely in the necessary exchange of information between colleagues and other in the different but related discipline. 

She/he shall strive to perform to the highest possible standard of his/ her skill.

She/ he shall provide services to the patients / clients in a professional manner, personal financial or commercial interests shall be secondary.

She/ he shall always be honestly represent herself/ himself as well as his / her services to the patients and all other concerned.

4. COURSE DESIGNATION

The duration of bachelor degree course in the science of all the universities of the country is three year, however all the professional courses are usually of four years. As per the recommendation of the 18th meeting of the sub-committees of the RCI dealing with the professionals in the field of Leprosy Cured, Locomotor and Associated Disabilities and subsequent meeting on 19th and 20th of October at Bangalore, it was proposed that the present degree programme of three years to be upgraded to four years with six months internship. The nomenclature of this course shall be Bachelor of Prosthetics and Orthotics (BPO) it would help P&0 professional to acquire more knowledge and skill besides greater amount of P&0 practice.

5. ENTRANCE

A candidate who has passed 10+2 in science or equivalent with physics, chemistry and mathematics / biology (with aggregate of 50% marks) will be eligible for the admission of this course.

6. DURATION OF COURSE

The total duration of the course will be of 4 years with 6 months internship. Candidates who are declared successful in the final examination will have to undergo a compulsory internship of six months (3 months in prosthetic and 3 months in orthotics) in a recognized P & O institute or under RCI recognized individual before the award of the degree.

7. ATTENDANCE

No students will be allowed to attend the examination unless he/she has attended atleast 75% of total number of classes including practices.

8. EXAMINATION 

There will be university examination every year that means at the end of 1st, 2nd, 3rd, and 4th year. The examination should finished by June. Results of annual examination will be declared before commencement of the new session. Minimum passing marks for every subject will be 50% both in theory and practical .The total aggregate should be minimum 50%. The division will be awarded as per university norms.

9. Examination rules and procedure:
a) First Year BPO Examination-
I. A registered student of University may be admitted to the First BPO examination if he/she has completed one year study of 1st year BPO syllabus and fulfils the attendance criteria (75%) mentioned in sub-clause – 7.

II. A candidate for the First BPO Examination who fails to pass the examination in the first attempt shall be exempted from appearing again in the subject/subjects he/she passed. He/She will be allowed by the university to appear in the subject/subjects in which he/she failed, on production of a certificate that he/she has, to the satisfaction of the Principal/Director of the Collage/Institute, prosecuted of further course of study in the subject since the date of last examination.
III. However the candidate shall be permitted to the attend the classes with the Second Year BPO students. He/She should be allowed to appear in the failed subject/subjects of the First BPO examination and he/she will be not allowed to appear in the 2nd Year examination till he/she passed out all the subjects of the 1st year.

IV. If he/she fails to pass in the subject/subjects of First Year BPO supplementary examination, the candidate will be permitted to appear again on the failed subjects only in the subsequent examination (i.e. with new 1st year batch).

V. However, he/she shall not be permitted to appear the 2nd year BPO examination until he/she clears all the subjects of 1st year BPO examination.

VI. If the candidate fails to pass in the subject/subjects of First Year BPO examination on the Third attempt, he/she will have to leave the course.
b) Second Year BPO Examination-

I. A registered student of the University may be allowed to the Second year BPO examination if he/she has completed one year of study in the second year BPO syllabus and passed out all the subject in the 1st Year BPO examination and fulfils the attendance criteria mentioned in Sub-clause – 7.
II. A candidate for the Second Year BPO examination who fails to pass the examination shall be exempted from appearing again in that subject/subjects he/she has passed. He/She will be allowed by the University to appear in the supplementary examination in the subject/subjects in which he/she failed on production of a Certificate that he/she has to the satisfaction of the Principal/Director of the Collage/Institute, prosecuted a further course of study in the subject since the date of last examination.

III. He/She will get Four chances including the 1st examination and supplementary examination to clear the 2nd year Examination and if he/she is fails to pass the said examination in four chances, then he/she will appeared in all subject including the pass out subject.

c) Third Year BPO Examination:

I. A registered student of the University may be allowed to the Third year BPO examination if he/she has completed one year of study in the Third year BPO syllabus and passed out all the subjects in the 2nd Year BPO examination and fulfils the attendance criteria mentioned in Sub-clause – 7.

II. However the candidate shall be permitted to the attend the classes with the 3rd year BPO students. He/She should be allowed to appear in the failed subject/subjects of the 2nd year BPO examination and he/she will be not allowed to appear in the 3rd year examination till he/she passed out all the subjects of the 2nd year.

III. A candidate for the Third Year BPO examination who fails to pass the examination shall be exempted from appearing again in that subject/subjects he/she has passed. He/She will be allowed by the University to appear in the supplementary examination in the subject/subjects in which he/she failed on production of a Certificate that he/she has to the satisfaction of the Principal/Director of the Collage/Institute, prosecuted a further course of study in the subject since the date of last examination.

IV. He/She will get Four chances including the 1st examination and supplementary examination to clear the 3rd  year Examination and if he/she is fails to pass the said examination in four chances, then he/she will appeared in all subject including the pass out subject.

d) Fourth Year BPO Examination:

I. A registered student of the University may be allowed to the Final year BPO examination if he/she has completed one year of study in the Final year BPO syllabus and passed out all the subjects of 3rd Year BPO examination and fulfils the attendance criteria mentioned in Sub-clause – 7.

II. However the candidate shall be permitted to the attend the classes with the 4th year BPO students. He/She should be allowed to appear in the failed subject/subjects of the 3rd year BPO examination and he/she will be not allowed to appear in the 4th year examination till he/she passed out all the subjects of the 3rd year.
III. A candidate for the Final Year BPO examination who fails to pass the examination shall be exempted from appearing again in that subject/subjects he/she has passed. He/She will be allowed by the University to appear in the supplementary examination in the subject/subjects in which he/she failed on production of a Certificate that he/she has, to the satisfaction of the Principal/Director of the Collage/Institute, prosecuted a further course of study in the subject since the date of last examination.
IV. A candidate will be declared be passed in the Final Year BPO examination only after having passed in all subjects of the Fourth Year BPO examination and in all the previous Year examination.
V. A candidate required passing in all subjects of final Year BPO examination with in FOUR attempts including the First Attempt and if he/she fails to do so, he/she will be required to appear again in all subjects of the Final BPO examination.
e) First attempt means when the candidate becomes eligible to appear the examination for the first time. However the candidates must pass 1st, 2nd, 3rd & 4th Year BPO examination within SEVEN Years from the date of Admission to the BPO course. 
10. DEGREE AWARD

After successful completion of all the examination and completion of six months internship, candidate will be awarded with the degree of Bachelor of Prosthetics and Orthotics (B.P.O). The said degree will be classified with its class such as first division. Second division or pass according to the university norms.

11. COURSE CURRICULUM

Year wise distribution of the above course curriculum is as following:

In the first year the main emphasis is on basic life science, basic engineering, prosthetics and orthotics workshop technology and part of lower limb prosthetics and orthotics. Besides theory p &o practice also has been introduce in the first year, which is little more than the 50% of total available time.

In the second year, besides remaining part of lower limb prosthetics and orthotics major emphasis was given to orthopeadics, computer studies, physical medicine and rehabilitation.

In the third year major components will be rehabilitation / mobility aid, upper limb prosthetics and orthotics besides computer studies and workshop management.

In the fourth year major focus is on spinal orthotics, prosthetics and orthotics management of bilateral amputees especially 0f higher levels and other complicated ones. Besides adequate time has been given to clinical practice, computer application in prosthetics and orthotics, to do project work as well as study tour.

12. STUDY TOUR

Study tour to various recognized Rehabilitation Institute and manufacturing plants will be done after completing final year examination or as per the convenience of the training institute but study tour is compulsory. Every student has to prepare a tour report at the end of study tour, which will also be evaluated by the examiner.

13. INTERNSHIP

After successful completion of final year examination there will be six-month internship comprising of clinical practice, case presentation and fabrication of all kind of complicated prostheses and orthoses.

14. SCHEDULE

Total time available for the training in a ear could be as follows:

Non working days in a year    

Sundays                                       52 days

Saturdays (half days) 

 52 days

Summer vacation 


 15 days

Winter vacation


 09 days

Preparatory leave or

 15 days 

Puja vacation

Gazette holiday’s


 17 days

Examination



 10 days 

--------------------------------------------------------

Total non- teaching days 175 days. So, actual teaching days 364-175 = 189 days

So obviously, total teaching hours in a year would be approx. on the basis of 6 hours 50 minutes per day 204x 6 = 1224 hrs in a year (Approx.)
These 1224 hours have been distributed to each year of study as indicated in the outline programme as following:

1ST year  

                                                    HOURS
HOURS
HOURS MARKS EXAM. Tot.
SUBJECTS 



THEORY   PRACTICAL  TOTAL  Theo.   Pract.
LIFE SCIENCE 


216

36

252

100       100
   200
MAREIALS TOOLS EQUIPMENTS
72

36

108

100        ----         100
& P& o WORKSHOP TECHNOLOGY 

MECHANICS, APPLIED 

72

36

108

100
-----
   100
MECHANICS & STRENGTH OF 

MATERIAL 

ENGINEERING DRAWING 

72

36

108

100
----- 
   100
BIOMECHANICS - I 


72 

36 

108

100
----           100
PROSTHETICS SCIENCE - I

56

244

300

100
100          200
ORTHOTIC    SCIENCE – I     

40

200

240

100
100
   200
TOTAL






            1224

                            1000

2ND YEAR 

PHYSICAL MEDICINE & REHAB:
192

72

264

100
100
   200
{Part I: Psychology, Sociology 

& vocational - 100 Marks

Part II: PMR Medical aspects,


  Physiotherapy,

            Occu. Therapy-


 100 Marks}









ORTHOPAEDICS & AMPUTATION
96



96

100 
----
 100
SURGERY

BASIC ELECTRONICS &

96



96

100
----         100
ELECTRO TECHNOLOGY

COMPUTER STUDIES
-I

36

72

108

100
----         100
BIOMECHANICS-II


72 

36

108

100
----         100
PROSTHETICS


58

244

302

100
100
  200
SCIENCE-II

ORTHOTICS



50

200

250

100
100
  200
SCIENCE-II

TOTAL 







1224

                          1000

3RD YEAR 

P& 0 WORKSHOP MANAGEMENT 
72 

24

96

100
----
  100  
COMPYTER STUDIES –II

72

144

216

100
100
  200
BIOMECHANICS-III


72

36

108

100
----
  100
MOBILITY AND REHAB. AIDS
76

176

252

100
100
  200
PROSTHETICS SCIENCE - III

58

244

302

100
100
  200
ORTHOTICS SCIENCE – III

50

200

250

100
100
  200

TOTAL






            1224

                          1000
4TH YEAR
PROSTHETICS CLINICAL 

0

224

224

----
200
 200
PRACTICE

ORTHOTICS CLINICAL 

0

224

224

----
200
 200
PRACTICE

PROJECT WORK


0

104

104

-----
200
200
ORTHOTICS SCIENCE – IV

46

200
  
246

100
100
 200
REVIEW OF PROSTHETICS 

50
 
244

294

100
100
 200
& ORTHOTIC SCIENCE

STUDY TOUR



0

120

120

----
----
 ----



TOTAL 







1224

                          1000
GRAND TOTAL IN 4 YEARS 



        4896


        4000
14.1. 1st YEAR SYLLABUS
LIFE SCIENCE



216

36

252

200

MECHANICS, APPLIED

  72

36

108

100

 MECHANICS
& STRENGTH OF

MATERIAL

MATERIALS, TOOLS, EQUIPMENT     72

36

108

100

&WORKSHOP TECHNOLOGY

ENGINEERING DRAWING

  72

36

108

100

BIOMECHANICS-I


  72

36

108

100

PROSTHETICS SCIENCE - I
   
  56
            244

300

200
 ORTHOTICS SCIENCE-I

  40
 
200

240

200
14.1.1 Life science – theory 216hrs, practical 36 hrs (total 252hrs) and examination 200 marks.
Anatomy Theory

General: introduction & definition, anatomical terms, regions of body, cavities & their contents, cell structure, arrangement into organs and systems.

Osteology: structure & function of bones and joints, skull, vertebrae, upper extremity and lower extremity.

Systemic: outline and gross anatomy of cardiovascular system, respiratory system, integumentory system, and genito – urinary system, gastro- intestinal system.

Lower extremity: survey of structure and function of lower limb, detailed structure and function of bones and joints of lower limb, blood supply to lower limb, main nerves to lower limb, cutaneous nerve supply, origins, insertions, actions and nerve supply of muscles of lower limb and surface anatomy.

Upper extremity: survey of structure and function of upper limb, detailed structure and function of bones and joints of upper limb, blood supply to upper limb , brachial plexus, major nerves to upper limb , cutaneous nerve supply, origins , insertions , actions and nerve supply of muscles of upper limb and surface anatomy.

Spine: outline of structure and function of vertebral column, detailed structure of vertebrae throughout vertebral column, structure and function of atlanto – occipital, atlanto- axial and all other invertebral joints origins, insertions, actions and nerve supply of major muscles of vertebral column.

Applied anatomy: surface anatomy, locomotion and movements, anthropometry. 

Anatomy practical: demonstration of various tissues and cells and dissection – demonstration of lower limbs, upper limbs, spine, surface anatomy and marking.

Physiology theory 

General: introduction and definition of various terms, cell structure and function including cell division, body water and body fluid, oedema.

Musculo-skeletal: voluntary and involuntary muscles and their functions.  Various types of joints, skeletal system, weight bearing and gait analysis.

Nervous system: reflex action, regulation of posture, general survey of voluntary movement, pain, reflex action, autonomic nervous system. 

The blood: outline of coagulation of the blood, RBC, WBC, immunity reaction and inflammation.

Cardio – Vascular: General consideration, Heart rate, Regulation of blood pressure, peripheral circulation, and Capillaries vascular response of the skin.

Respiratory System: General consideration, Carriage of Oxygen by the blood, Carbon dioxide transparent in the body, Cyanosis, Dyspnoea, Regulation of body temperature.

Physiological Practical 

Demonstration: Muscle testing, sensation testing, blood pressure and pulse recording. 

Pathology 

General: General aims and objectives of study of pathology, common terminology .An outline of the basic mechanism of disease process, Inflammation – outline of various changes in acute and chronic inflammation & infection: Repair of tissue, Outline if viral , bacterial and fungal infection .

Degeneration:  Outline of Ischemia, necrosis, gangrene, thrombosis, embolism, and infraction, thrombo-angitis, oblitrans.

Neoplasia: outline of Benign and malignant neoplasia, principles of their spreads 

Pathology: outline of pathology of bone infection, trauma, growth disturbances, disease of bones. Muscles and joints malformation, healing of fracture.

Neuro-vascular: outline of cerebro- vascular disorder, trauma to brain and spinal cord, disorder of peripheral nerves.

14.1.2 MATERIALS TOOLS EQUIPMENTS & P&0 WORKSHOP TECHNOLOGY- Theory 72hrs, practical 36 hrs 

(Total 108 hrs) and Examination 100 marks 

Materials: 

Metal work: mechanical working of metal especially steel and aluminum, fundamental of riveting, soldering, brazing and welding, power metallurgy, surface coating of metal.

Metal and Alloys: fundamental of metal & alloys both ferrous & non- ferrous, properties, testing and inspection of metals & alloys, heat treatment of metals.

Wood utilization: wood types, seasoning, preservation, lamination properties and adhesive for wood.

Wood work: introduction to wood, wood works & wood working tools. Pattern making & making of various kinds of joints.

Leather utilization: leather, types, tanning, preservation, lamination, properties and adhesive for the leather.

Fabric: fabric types, properties, utilization, selection and quality control.

Plastics: introduction to plastics, types of plastics & molecular structure. Relationship of properties to structure, monomers, polymers, additives, mechanical properties, effect of properties on method of production.

Fabrication: fabrication process, effect of fabrication process, micro structural changes, shrinkage & other degradation during processing, environmental effect, thermoforming plastics, their fabrication process. Thermosetting and fabrication process, composite material and their uses, elastomers, H.D.P.E, PP, PP-CP, viscoelastic behavior of plastics, introduction to fiber reinforcement plastics, introduction to and their processing especially various types of moulding and lamination.

Joining: joining of plastics and welding, adhesives and their effect on their structure and plastics properties.

Foams: different types of foams used in P&0 especially latex, polyurethane, polyethylene & other kind of rigid/ semi rigid /flexible foams.

TOOLS EQUIPMENTS &P&0 WORKSHOP TECHNOLOGIES
General:  introduction to bench work, hand tools, measuring tools & instruments, equipment’s for mass production, introduction to lathe machine and its operation, milling machine & its operation, tooling attachment, shaping machine & its uses, grinding machine, abrasive machine, special tools and equipment use in fabrication of orthoses and prostheses.

Workshop Technology Practical

Practice: practical work on workshop practices ,practical training on lathes , drilling machine ( bench & pedestal) grinding machine , router hot air oven ,sanding machine , heat gun ,pneumatic machine & other machine . Practical work on various materials and tools and its uses in prosthetics & orthotics.

14.1.3 MECHANICS, APPLIED MECHANICS AND STRENGTH OF MATERIAL – Theory 72 hrs, practical 36 hrs 

(Total 108 hrs) and Examination 100 marks 

Mechanics and Applied Mechanics 

General Mechanics: definition of mechanics, foundation materials on units, dimensional homogeneity, scalar & vector quantities, co-ordinate system, Newton’s law, resolution & summation of forces and moments in two & three dimensions, equivalent force system, free body diagrams, equation of equilibrium, plans & space frames analysis, parallel & non-parallel forces, torque, linear & angular motion, uniform acceleration, friction, inertia, moment of inertia, dynamic equilibrium (translation/rotation ) ,energy ,momentum.

Simple stress & strains: definition of stress & strains, factor of safety stress, modulus of elasticity, longitudinal strain & internal strain, Poisson’s ratio etc. stress & strains curves, statement of formulae relating between different modules, simple problems to understand the above principles of composite bars-formula relating to loads & strain in individual members simple to understand the above relation.  

Mechanics practical (25 hrs)

General: practices on parallel & non- parallel forces, torque, linear & angular motion, uniform acceleration, friction inertia.

Design concept: buckling, theories in failure, fatigue & stress concentration, connection, shear force and bending moment diagrams, centroids, 2nd moment of area & mass, theorem of parallel axes, bending stress, torsional stress of circular shaft, combine axial & bending stresses. Combine & torsional stresses, combine axial bending torsional stresses, open & close helical springs & beam deflection.

Control systems: introduction to control theory & its application in prosthetics & orthotics.

Ergonomics with applied mechanics 

General: introduction to definition & scope in modern industrial social studies on machine or man oriented topics, display devices for transmitting information from machine to man, controls in information from man to machine, safety factors, pollution, noise, fumes, atmospheric pollution if motion study in relation to Ergonomics principle.

14.1.4 Engineering Drawing: Theory 36 hrs, practical 72 hrs (Total 108 hrs) and Examination 1-00 marks

Introduction: drawing instruments & their uses, sizes & layout of drawing sheets, item reference on drawing & items lists, planning on assembly.

General principles: folding of drawing print scale, plane & diagonal, lines, lettering, general principles of presentation, sectors & other conventions conventional representations circle, tangent ellipse, cycloised involute of circles. 

Fundamentals: dimension on technical drawing, indication of linear & angular tolerance on technical drawing, methods of dimensioning & tolerancing, cone method of indicating surface textureon, technical drawing for structural metal work, orthographic projection of points, lines, simple objects & combination, isometric views, auxiliary views, drawing of screw threads form bolts screws & screw joints, weld 7 welded joint dimensioning & sketching of p & o components / parts, pulley shafts, coupling etc. 

Designs: design calculation & its application for prosthetics & calculation orthotics devices.

General Sketching: sketching for preparing assembly, workshop drawing, various parts & components used in prosthetics & orthotics, basic idea of design analysis, itemization, empiricism, approximation & synthesis, detail diagram of all kind of orthoses, prostheses & mobility aids.  

Practical: All Kinds of Engineering Drawing Practices 

14.1.5 BIO-MECHANICS –I Theory 72hrs, practical 36 hrs 

(Total 108 hrs) and Examination 100 marks

General: introduction to terminology, definition, planes & directions, regions & landmark of the body, center of gravity- line of gravity, types of lever, lever arm, body, mass, force, equilibrium, floor reaction axes of rotation, speed, acceleration. Velocity (scalar & vector), kinetics and kinematics, human weight bearing system – weight bearing line, normal human locomotion –definition, characteristics of normal gait, characteristics of pathological gait. 

Biomechanics of normal foot, pathological foot, foot arches, normal & surgical foot wear.

Tissue mechanics: introduction to relevant biological tissues & their mechanical properties.

Human movements: range of movements of lower/ upper limbs & spine. Normal & pathological gait- introduction to EMG studies.

Biomechanics of Symes prostheses, partial foot prostheses, below knee (trans- tibial) prostheses.

Gait deviations: gait deviation while using foot orthoses (FO), Ankle foot orthoses (AFO) and Trans tibial prostheses.

14.1.5 PROSTHETICS & ORTHOTICS SCIENCES –I 

           Theory 96hrs, practical 444 hrs 

           (Total 540 hrs) and Examination 400 marks

Introduction: introduction to prosthetics, definition of various terminology’s, historical development in lower extremity prosthetics in India and abroad.

]

Prosthetic feet: various types of prosthetic feet, conventional foot, rocker, SACH foot, modified SACH foot, Jaipur foot, Seattle foot, flex foot, quantum foot, peg roelite foot, carbon copy foot, comparative studies of prosthetic feet, single axis, double axis, multi-axial foot, other kind of feet etc. heel height adjustment, adjustable ankle, various kind of ankle mechanism.

Partial foot: various types of partial foot prosthesis, its bio mechanics, prescription principles, material used in partial foot prosthesis, various cast techniques of partial foot prosthesis & fabrication techniques.

Syme’s:  various types of Symes prosthesis, prosthetic component prescription criteria, principles, material used for Symes prostheses, casting techniques, cast modification, fabrication technique for Symes (P.T.B type) prostheses, fabrication techniques for conventional Symes prosthesis.

Below knee: various types of B.K (Trans tibial) prostheses with a focus on endoskeletal prostheses. All types B.K prosthetic components – both conventional & modular. B.K prescription criteria and principles, materials used for B.K prosthesis, measurement & casting techniques for PTB prostheses, cast modification, fabrication techniques for PTB prostheses, and fabrication techniques for B.K conventional prostheses – both open & close ended socket, different types of socket designs- PTB, PTS, PTBSC, PTBSC-SP, different types of suspension.

Different Technology: conventional B.K prosthesis with local components, ALIMCO components, Jaipur limb (using HDPE), ICRC technology, endoskeleton/ modular –all common types.

Gait deviation & analysis: persons with chopart, Symes, B.K prostheses, checkout procedure for persons with chopart, Symes & B.K prostheses.

Prosthetics practical: fabrication of partial foot prosthesis, chopart prosthesis, Symes & various types of B.K prosthesis using different technology. 

ORTHOTICS

General: introduction to orthotics. Definition of various terminologies,    

History of orthoses in India and abroad. Various materials used in orthotics.

Different types of orthoses: user’s client assessment & prescription criteria, measuring & casting, cast modification, three point force system, fabrication, fitting , alignment , check out & finishing of following of following devices .

Shoe modification: medial/lateral rise (inside/ outside shoe) M.T bar (inside/ outside shoe) arch support, meta tarsal pad, calcaneal heel wedge, heel raise, Thomas heel, heel pad for calcaneal spur,’T’ strap (medial & lateral), fixation of stirrup plate in shoe/ sandal, various types of arch support – flexible/ semi rigid / rigid/ custom molded, SMO – custom molded supra malleolar orthosis. Various types of foot orthoses for diabetic feet & other sensory deficiencies. 

AFO (Ankle foot orthoses) – conventional AFO-Limited/foot drop (using ALIMCO components) plastic AFO (custom molded), using metal hinges, plastic hinges, different trim lines. Plastic AFO for calcaneal deformity, AFO with soft insert, fabricated AFO, AFO with inside / outside posting, AFO with build in compensation.

Club foot orthosis (CTEV): Denis brown splint (night splint), ankle support, prefabricated CTEV splint, custom molded FO/AFO/KAFO, POP splint, shoe modification.

Fracture: tibial guard & other kinds of foot & ankle fracture orthoses.

Practical: different types of foot orthoses shoe modification, & all types of ankle foot orthoses (AFO) especially plastic AFO& fracture orthoses.
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2nd year Syllabus: 

14.2.1 PHYSICAL MEDICINE & REHABILITATION 

Theory 192hrs, practical 72 hrs 

(Total 264 hrs) and Examination 200 marks

Part I: Psychology, Sociology and vocational  

Disability &development:

Background to social, political & economical issues in India & other low-income countries. Affected on poor who live in rural & urban areas. Disability & women introduction to community based rehabilitation as compared to the existing medical model & its function. Introduction to impairment, disability & handicap. Introduction to disability issues, Government schemes & initiatives, legislation, local resources available & referral. Income generation schemes, purpose of Sanghas / group of PWDs. Access, Adaptation & changes of environment where people live or work, PWD Act.

Psychology:    introduction to psychology, outline of psychology & the individual, behavior, intelligence & abilities, learning & remembering, psychological development, cognitive process, personality, moral development, psychological aspect of disability. The role of the family, child with the disability, parent of the disable child. Acceptance of several disabled persons, social- sexual relationships, independence living.

Sociology: introduction to sociology & outline of society, definition, outline of social works, nature of social organization, non –governmental organization & its role in prosthetics & orthotics, structure & function of social institution, village as community, social changes, social problems, social welfare, vocational rehab. , Employment, self-employment, removing environmental barriers, recreation for the disabled, community welfare organization, social welfare programs, professional & social work in medical setup, M.S.W in rehabilitation, practical & environment difficulties of patient in use of appliance, outline of educational aspect, job analysis, job placement.

Community Based Rehab. : What is CBR & its need- what way it is different that IBR , simple knowledge about other disabilities, its prevention & its management ,to where to refer ,when to refer, role of other professionals in CBR, early identification & early intervention , how to work as a team in CBR /IBR structure , simple techniques to make CBR activities more purposeful.

Part II: PMR Medical Aspects (Specific disorders)


  Physiotherapy


  Occupational Therapy
General: introduction to health cares system, rehab. In health care, rehab. Under various ministries, introduction to Institution Based Rehab. (IBR) and Community Based Rehab. (CBR). Prosthetics & orthotics in CBR & role of CBR worker in P&0. Introduction to general medicine & disease, chemical & physical agent causing diseases, outline of metabolic disorders e.g. Diabetes mellitus, deficiency diseases e.g. Vit.D deficiency & Vit. C deficiency. 

Specific disorders : peripheral nerve injury , poliomyelitis ,cerebral palsy , muscular dystrophy, club foot, spina bifida ,hemiplegia, spinal cord injury ( paraplegia / quadriplegia)  , tuberculosis & perthes disease, leprosy , burns, Erb’s palsy ,tumors- malignant & benign.

Sports injuries: introduction to sports injuries, common sports injuries & other management, mechanism of injury to hip, knee, ankle, shoulder, elbow, wrist & hand in various sports & outline of their orthotic management.

Rehab. Therapy: introduction to physiotherapy & occupational therapy, child development in brief- milestone & delayed milestone, assessment procedure, evaluation of muscle power, range of motion, checking of joint stability, checking of pelvic tilt, use of Goniometer, checking of muscular atrophy/ dystrophy, functional assessment which includes ADL, stretching, strengthening, breathing exercises, therapy at post – surgical stage (re- educating the muscle, maintaining ROM, preventing.

Stump care & care of non-amputated limb, exercise through games involving parent & guardians, pop bandage application for temporary splinting &correction of simple deformity, stump bandaging application etc.

Physical medicine & Rehab. : Concept of total rehab. , Rehab. Team & role of each of the member of the team, introduction to physical medicine, principles of clinical examination, diagnosis & treatment, different aspect of physical medicine & rehab. , Rehab. Aspect of visually handicapped, hearing handicapped & mentally retarded.

Practical: practical aspects of physiotherapy, occupational therapy, physical medicine & rehab.

14.2.2 ORTHOPAEDICS & AMPUTATION SURGERY -

            Theory 96hrs, (Total 96hrs) and Examination 100 marks

Orthopaedics
General: introduction, principles of Orthopaedics, fracture & types of management.

Inflammation: outline of Inflammation, osteomyelitis, and inflammation of joint. Rheumatoid arthritis,, infective arthritis , tuberculosis arthritis ,osteoarthritis, ankylosing spondylitis, arthritis of hemophilic joints, neuropathic joints, inflammation of tendon sheath & bursae, contractures , posture etc. metabolic diseases of bones e.g. Rickets , osteomalacia , gout, scurvy, etc poliomyelitis & all its effect.

Spine: outline of torticolis, cervical rib, spina bifida, spondylolisthesis, scolosis- all types , kyposis, lordosis, spondylosis, prolapsed of intervertebebral disc. 

Hip: outline of dislocation (congenital, traumatic, pathological, paralytic & spastic), coxa-vara, coxa-valga.

Knee: outline of meniscal tears, dislocation of patella, genu valgus, genu varum, genu recurvatum, ligamentous injuries.

Ankle & foot: outline of sprain ( acute & chronic) ,CTEV ,calcaneo-varus  & pes valgus, hallux valgus & varus , calcaneal spurs , metatarsalgia, planter fascitis , anesthetic feet , bunion.

Shoulder: outline of recurrent dislocation, bicipital tendonitis & periarthritis.
Elbow: outline of cubitus varus& valgus, Madelung’s deformity, tennis elbow, Volkmann’s contracture, Dupuytren’s disease, claw hand, De- quervain’s disease & claw hand.

Wrist & hand: tenosynovitis, mallet finger. Carpal tunnel syndrome.

Amputation surgery:

General: indication / causes , general principles , types of amputation .i.e  Guillotine , Flap, osteoplastic Myoplastic , osteo-myoplastic ,individual preparation for prosthesis, ideal stump , preoperative & post-operative prosthetic management techniques in general.

Amputation: amputation surgery in lower & upper limb , amputation in special circumstances , like in infant & children , congenital limb deficiencies & its universal classification , ischemic limbs , elderly persons & malignancy.

Orthopaedic practical: 

General: demonstration of different condition & relevant X- ray films , how to read from X-ray , its simple assessment &  p&o management techniques .

14.2.3 BASIC ELECTRICITY& ELECTRONICS – Theory 96 hrs 

           (Total 96 hrs) Examination 100 marks 

Electricity:

Basic concept : introduction to SI system of units , charge , current , resistance , potential difference, electromotive forces, energy, power , voltage & current relationship, energy storage, DC circuit, AC circuit, sine wave, frequency , period , phase , RMS value, inductive & capacitive reactance.

Resistors: resistors sensitive to temperature, strain & light, resistors in series & in parallel.
Transformers: principle, voltage, turns & ratio currents.

Semi conductors: outline concept of Semi conductors & insulators, conduction in intrinsic & extrinsic semi conductors. 
Amplifiers: amplifiers as a system element, operational amplifiers & their ideal characteristics. The small single equivalent circuit having a controlled source, voltage & current gain, the decibel power gain, noise & drift voltage, source in amplifiers & bio systems.

Feed back: the general feed back equation , feed back voltage series & loop gain, loop gain accuracy, input resistance, output resistance, band width noise , feed back as control mechanism in the wider sense, positive feed back – instability & self- oscillation in amplifier & oscillators .

Measurements: electronic measuring instruments, the cathode ray oscilloscope, summary of recording instruments, concept of resolution & accuracy applied to digital & analogue instruments, transducers for temperature, light, pressure. Sound, description, specification & use in circuit.

Myoelectrodes : technology of metals & metal paste electrodes , the equivalent circuit between electrodes , stability, source of unwanted voltage electrode system, other types of  myoelectrodes  micro electrodes , implanted electrodes, comparison with surface electrodes .

Electrical safety : description of single phase & three phase supply system & voltage involved , function of line , natural & earth in single phase system , current practice in pin  connection & colour codes , simple safety procedure to be taken when servicing equipment , effect on safety on fault condition , fuses , conductors & earth leakage detectors- miniature circuit breakers ( MCB) voltage regulators integrated circuits .

Bio electricity: biological potentials, muscle action potential, electromyography & myo – electricity. 

14.2.4 COMPUTER STUDIES –I 

           Theory 36 hrs Practical 72 hrs

           (Total 108 hrs) Examination 100 marks 

Introduction to computers & component of computers: 

Physical composition , central processing unit, main memory, input & output units & also all kind of common types of computer peripheral .

Hardware: various configurations, specification of peripherals & computer system, various types of storage facilities & its advantage & disadvantage.
Computing environments: introduction to types of computer- personal computers, main frame & super computer, network E- mails, internet. Introduction to operating systems, eg. DOS, windows, Linux, UNIX, commands & introduction to general file system.
Software: the current operating software, word processors, spread sheet , database & presentation Software ,eg. Windows XP or windows 2000 professional etc. , upgraded as used currently.

Practical: trainees has to be through in all branches of MS Office especially word & power point, in addition to that if would be better if trainees also learn one additional drawing & imaging software among eg. Corel draw, page maker, photo shop or similar kind of software. 

Bio mechanics-II Theory 72 hrs Practical 36 hrs

           (Total 108 hrs) Examination 100 marks

Joint force analysis: body segment parameters, joint force during swing & stance phase, force analysis on foot & ankle joint, knee joint & hip joint.
Human locomotion & gait analysis: introduction to different ways to do gait analysis by using force late / TV analysis/ electromyography studies , energy studies , gait repeatability , variations due to age , variation due to foot ware , orthosis/ prosthesis  , common type of pathological gait, above knee amputee gait analysis & deviation , gait variations due to alignment or pathological conditions.

Through knee bio mechanics: prescription principles, socket bio mechanics & alignment techniques.

Above knee prosthetics bio mechanics : general socket bio mechanics , above knee socket  bio mechanics , & analysis socket forces , analysis of above knee socket component , bio mechanics of AK prosthesis alignment

Above knee orthotics bio mechanics : bio mechanical principles of various kinds of above knee orthosis especially KAFO & FRO , bio mechanics  of  HKAFO especially to prevent scissoring  , three/ four / five pressure force system , KAFO & HKAFO gait deviation – variation due to alignment or pathological condition , gait analysis of KAFO & HKSFO with various types of crutches .

14.2.6 PROSTHETICS & ORTHOTICS SCIENCES-II 

             Theory 108 hrs Practical 444 hrs

             (Total 552 hrs) Examination 400 marks

              (100 + 100 THEORY 100+ 100 PRACTICAL
Prosthetics: 

Knee joints: all types of endoskeletal & exoskeletal knee joints – single axis, polycentric , free , constant friction , variable friction, microchip control, hydraulic, swing phase control , stance phase control knee joints etc.

Hip joints: for AK as well as for hip disarticulation/ hemipelvictomy- all types of hip joint especially single axis & swivel type.

Through knee prostheses : various types – through knee prosthetic component , material used, casting techniques, cast modification , fabrication , its gait analysis & deviation , check-out procedures .

A.K Prosthesis: types, A.K prosthetic component .A.K socket shape, clinical consideration , casting & measurement techniques , cast modification , fabrication ,various types of suspension systems especially suction & silicon type.

Different technology: conventional A.K prosthesis with local component, ALIMCO component, Jaipur limb (using HDPE), ICRC technology, endoskeletal / modular – all common types, A.K gait analysis & check-out procedure.

Hip disarticulation prosthesis: various types of through hip prosthesis, different types prescription principles , material & component to be used, casting & measurement techniques , cast modification , alignment , suspension fitting , donning & doffing techniques, check-out procedure ,testing & training , gait analysis & gait deviation .

Prosthetics practical: fabrication of all types of A.K prosthesis & through knee prosthesis & one hip disarticulation prosthesis.
ORTHOTICS

A.K Orthosis: all types of KAFO, HKAFO & also orthosis for CDH, CP, paraplegia, Legg Calve Perthes disease, spina bifida, leprosy & hemiplegia.

Orthotic component: prescription principles of various various types of KAFO, knee orthosis, & HKAFO.

Fabrication : casting & measurement techniques , choosing right kind of material & component , , cast modification , fabrication & alignment techniques using different technologies- its advantages & disadvantages , accomodation of limb length discrepancy while designing orthosis , gait analysis & check-out procedure . 

Practical : orthosis in lower motor neuron disorders , orthosis in upper motor neuron disorders various types of KO , weight reliving orthosis, FRO, Toronto brace , low cost orthosis, bilateral HKAFO , orthoses in arthritis , orthoses in fracture , orthoses in hemophilia , orthoses in progressive muscular dystrophy , orthoses in juvenile disorders etc. 

14.3 3rd year Syllabus: 

                                              HOURS                                        MARKS

P&O WORKSHOP MANAGEMENT 
72 
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96

100

COMPYTER STUDIES –II

72
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200

BIOMECHANICS-III


72
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200

PROSTHETICS Science III

58
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302

200
ORTHOTICS Science –III

50

200

250

200
14.3.1 WORK SHOP MANAGEMENT 

           Theory 72 hrs Practical 24 hrs

           (Total 96 hrs) Examination 100 marks

Introduction: principle of administrative & management structure, industrial management, definition of organization, type of organizational set up, workshop administration & management.
Man management: introduction, discipline, security, distribution of work, work sheet, time sheet & staff welfare.
Store purchase: Store & Store organization, inventory control, purchase organization, introduction to cost accounting, use of computer for effective Store management.
Safety: industrial accidents, safety & hazards.
Planning: planning of prosthetic & orthotics workshop, all types of various scale, workshop layout, plan layout, costing, billing, documentation especially development of recording system to manage individual records.

Construction: construction, ventilation, electrification, colour scheme, lighting, sanitary convenience, further expansion & accessibility of prosthetic & orthotic workshop & fitting.
Practical: either to design & develop a workshop or to carry out a project for layout of a workshop for prosthetic & orthotics work or workshop of similar nature.

14.3.2 COMPUTER STUDIES 

             Theory 72 hrs 

           Examination 100 marks (Theory only)
To bring the course to the international level, it is envisaged that the facilities to train the students in CAD CAM should be made available at all the centers immediately but latest with in the next five year. After that practical training consisting of 144 hrs in this subject would be compulsory. The practical examination of 100 marks would be added after the facilities are available. This is done keeping in view that most centers would not have CAD CAM facility at present. 
Computer Aided Design & Manufacturing (CAD CAM)
Basics of CAD : introduction , definition , history , current status , product cycle , automation , designing , application & benefits.

Computer Graphics: introduction of software, function of graphic package, application software.
AutoCAD 2002: Introduction, foundation of AutoCAD commands, execution of simple 2D drawing, understanding 3D commands, executing 3D commands, creating 3D.
Rendering & image attach to an object starting new project , creating , editing ,  saving drawing , annotation , dimension , plotting , customization , AutoLisp .

Basics of CAD: introduction of CNC machine, basics of computer aided designing & manufacturing (CADCAM) & ITS USE IN p&o, other kinds of computer use in prosthetics & orthotics, CADCAM technology in socket making & also making of different kinds of prosthetics & orthotics.
Practical: trainees has to be through in all branches CADCAM especially AutoCAD, trainees should make design of all common types of p&o component which are regularly in use by using AutoCAD software. 
14.3.3 BIO MECHANICS -III

             Theory 72hrs, practical 36 hrs (total 108hrs) and 

             Examination 100 marks

  Tissue mechanism: study of mechanical characteristics & function of bones, skins, ligaments, cartilage & muscle.
Spinal bio mechanics: motion of the spine , bio mechanics of different region  in spinal column , bio mechanics inter vertebral disc , lumbar spine loading , during normal activities & effects of orthoses on this load , bio mechanical principle of spinal orthosis , 

Bio mechanics of corsets, cervical / thoraco / lumbar / sacral spinal orthoses. Bio mechanics of scoliosis correction using different technologies & especially using spinal orthoses.
upper limb : grasp pattern , grasp force , mechanical replacement of hand function , augmentation of deficient hand function , upper limb prosthetic socket bio mechanics –all types , orthoses bio mechanics ,application of external power , myo electric control of external power & usage of devices .

Control systems: introduction to control theory, application in prosthetic & orthotics of functional electrical stimulation (FES), hybrid orthoses, myo electric & bio fed back. 
Design concept –I: buckling, theories in failure / fatigue / stress concentration, connection, fluid mechanism & beam deflection.
Design concept –II: shear force & bending moment diagrams, centroids, 2nd moment of area & mass, theorem of parallel axes, bending stress, torsional stress of circular shaft, combine axial &bending stresses.  combine & torsional stresses , combine axial bending torsional stresses , open & close helical spring ,beam deflection , design test standards / material / Philadelphia loads/ ISO , design calculation for p&o devices .

Practical: different ways of design test, use of FES & myo electric control systems in p&o devices.
14.3.4 Mobility and Rehabilitation aids 

           Theory 76 hrs, practical 176hrs (total 252hrs)                                        examination200 marks

Mobility & walking aids:  canes, walking sticks, crutches- axillary, elbow & forearm support, different types of walking frames, walker & their attachment, parapodium & David Hart Walker. 
Developmental aids : bio mechanics of different kind of developmental aids , normal mile stone & delayed mile stone , measurement techniques , fabrication of box seat , special chair with or without table / tray , standing / tilting frame , low level cart , prone board & various developmental & educational toys , maximum use of appropriate technology while making developmental aids .

Moulded seats: bio- mechanics, prescription criteria, cast & measurement techniques, cast modification & fabrication of moulded seats with inside or out side posting, use of different materials & technologies to fabricate the same, suspension or right kind of strapping.
Wheel chair : different types , prescription criteria , measurements techniques , wheel chair modification & maintenance according to individual’s need , various attachment of the wheel chair , motorized wheel chair , tricycle & motorized tricycle , scooty, different types of cushion & its fabrication techniques .

Gait Training with crutches: training with various walking aides & that to different ways, installation / fabrication of parallel bars & transition from parallel bars to walker then to crutches or sticks.
Self help devices: special gadgets for prehension & to assist in activities of daily living.
14.3.5 PROSTHETICS & ORTHOTICS-III,

      THEORY 108 HRS, PRACTICAL 144 HRS, TOTAL 552 HRS EXAMINATION 400 (100 + 100 theory 100+100 practical)
UPPER LIMB PROSTHETICS 

Upper limb prosthetics : historical development in Upper limb prostheses – India & abroad , Upper extremity  prosthetics component – terminal devices , wrist unit , elbow units , shoulder units , harnessing systems in upper extremity  prosthetics . 

Partial hand: both cosmetic & functional types which also includes silicon prostheses, cosmetic hand glove & finger, device for augmentation of function & cosmesis for partial hand amputation & finger amputation.
Wrist disarticulation: prescription criteria , types of through wrist prostheses – component , socket shape , clinical consideration , casting & measurement techniques , cast modification , fabrication techniques , alignment techniques , harnessing & suspension mechanism , fitting , donning & doffing techniques , check out procedure , testing & training .

Below elbow : prescription criteria , types of B.E  prostheses- component , type of socket which include self suspending , flexible / rigid socket or combination of both , clinical consideration , casting & measurement techniques . Cast modification, fabrication techniques- single wall / double wall, alignment techniques, harnessing & suspension mechanism, control system – body powered & externally powered, fitting donning & doffing techniques, check out procedure, testing & training.
Above elbow : prescription criteria , types of AE prostheses which also includes elbow disarticulation prostheses – components , different types of elbow mechanism , types of socket which includes self suspension , , flexible / rigid socket or combination of both ,clinical consideration , casting & measurement techniques . cast modification , fabrication techniques- single wall / double wall , alignment techniques , harnessing & suspension mechanism , , control system – body powered & externally powered , fitting donning & doffing techniques , check out procedure ,testing & training .

Shoulder disarticalation: prescription criteria, types of shoulder disarticulation prostheses both cosmetic & functional    – components, different types of elbow & shoulder mechanism, types of socket, flexible / rigid socket or combination of both, clinical consideration, casting & measurement techniques. cast modification , fabrication techniques- single wall / double wall , alignment techniques , harnessing & suspension mechanism , , control system – body powered & externally powered , fitting donning & doffing techniques , check out procedure ,testing & training .

Prosthetics practical: fabrication of prostheses of partial hand amputation or congenital absence, through wrist prostheses, BE prostheses, AE prostheses, shoulder disarticulation, elbow disarticulation prostheses – preferably using various available technologies. 

ORTHOTICS-III 

Upper limb orthotics: objective of splinting & principles , bio mechanical principle of all type of Upper limb orthotics, material used & its advantage & disadvantage , basic component splinting , all type of hand / finger orthoses , wrist hand orthoses which includes – flexor hinge splint finger driven , – flexor hinge splint wrist driven ,  flexor hinge splint shoulder driven , casting / measurement & fabrication of EO elbow wrist & hand orthoses , elbow brace appliances to allow mobilization / immobilization ,appliances for flail elbows , casting / measurement & fabrication of shoulder orthoses , the shoulder joint braces & splints , abduction splint & braces , traction splint of humerus , all types of shoulder elbow wrist & hand orthoses which also includes both body powered & externally powered , all type of fracture orthoses , temporary splinting , feeder , & other assistive appliances .

Orthotic practical: fabrication of atleast 5 types of splints belonging to each group.
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Add 144 hrs saved from 14.3.2 computer studies for practical training 

14.4.1 Prosthetics clinical practical – practical 224 hrs total 224 hrs & exam 200 (100 + 100 term work & practical)
Direct services: in this period each trainee will be in touch directly with the persons with disability under super vision of the instructor / demonstrator, she/ he would do all the necessary work from start to the finish for the fitting of suitable prostheses, each person fitted with prostheses has to be documented / recorded well top be presented in the clinics in front of rehab. Team & other trainees.
Besides fitting, trainee would also work with other rehab. Team members to understand ‘TOTAL REHABILITATION ‘.
14.4.2 Orthotics clinical practice – practical 224 hrs total 224 hrs & exam 200 hrs ( 100 + 100 term work & practical)

  Direct services: in this period each trainee will be in touch directly with the persons with disability under super vision of the instructor / demonstrator, she/ he would do all the necessary work from start to the finish for the fitting of suitable prostheses, each person fitted with prostheses has to be documented / recorded well top be presented in the clinics in front of rehab. Team & other trainees.
Besides fitting, trainee would also work with other rehab. Team members to understand ‘TOTAL REHABILITATION ‘.
14.4.3 Project work, practical 104 hrs, and total hrs 104 hrs exam 100

Each trainee shall take a project work under supervision of guide. Project work has to be well documented & presented in essay form. The major focus will be trainee’s original work which she / he has to present prior to final examination. The subject & the guide to be chosen within 4 weeks from the day of admission to the 4th year.
14.4.4. Study tour total 120 hrs 

It is compulsory event for final year students who has to visit at three or four major P& o training institutes & ALIMCO. Trainees has to submit a report certified by the tour guide at the end of the tour latest by four weeks completion of study tour.

14.4.5 PROSTHETICS & ORTHOTICS –IV , theory 108 hrs, practical 444 hrs , total 552 hrs & exam 400 ( 100 + 100 theory 100+100 practical) 

Spinal orthotics:
Spinal orthoses: historical development of spinal orthotics, anatomical & physiological principles of construction & fitting of spinal orthoses, bio mechanical principle & function of spinal orthoses.

Cervical orthoses: principle, material, measurement / casting, fabrication of all type of Cervical orthoses especially different type of cervical collar, semi – rigid / rigid cervical orthoses both temporary & permanent, cervical traction – various types.
 Thoraco lumbar sacral orthoses : flexible spinal orthoses , rigid spinal orthoses , principle , material , measurement / casting , fabrication of all type of Thoraco lumbar sacral orthoses (TLSO) especially all types of orthoses for scoliosis .All type of under arm orthoses & varients , various types of immobilizer , fitting , donning & doffing techniques , check out procedure , testing & training .

Lumbo sacral orthoses : , principle , material , measurement / casting , fabrication of all type of lumbo sacral orthoses (LSO) , especially corset & all types of orthoses for lordosis & scoliosis , pelvic traction & its use .

Special studies:
Revision of all branches of prosthetics & orthotics which are as follows: 

Prosthetics : Bilateral stubbies , bilateral prostheses , trance lumbar prostheses,( sitting & standing ) , prostheses for child amputee , prostheses for congenital anomalies, prosthetic adaptation for sports & recreation , immediate post surgical fitting .

Practical: fabrication of prostheses for double or multi amputees, fitting of prostheses in cases & developing & / or adapting new designs.
Orthotics : orthoses for sports injury , reciprocating gait orthoses (RGO) , hip guidance orthoses ( HGO) fracture cast bracing , swivel walker , orthopodium / parapodium , weight reliving orthoses , extension orthoses or ortho- prostheses ,PTB orthoses, silicon cosmetic prostheses .

Practical: fabrication of orthoses for children with cerebral palsy, as in para above & adapting to the individual needs.

INTERNSHIP PROGRAMMES FOR BPO STUDENTS 

This internship programme will be for 6 months after the successful completion of the final year exams by the candidate.
During this internship programme the students will be involved in the day- to – day activities in the institutes mainly concerned with prosthetics & orthotics. They will be participating in the +treatment & service programmes which consists of measurement techniques of appliances, fabrication of p &o appliance , fitting of appliance , gait training activities, clinical presentation & follow up . They will be connected with production technology of these devices, which comprises of material selection, processing, planning, and control p&o workshop (management techniques) and research methodology in order to develop independent thinking in overall management.

They will be working three months each in p&o field respectively. The type of work that they will have to attend is indicated in the adjoining table

Regular muster will be maintained to keep attendance record & regularity & punctuality will be observed during this program.

Weekly assessment should be done.If the performance is unsatisfactory, repetition of the postings should be recommended by the supervisor. The work record in the internship program is mandatory to be kept in work book. 
The student will maintain “critique book “giving account of all work done during internship which will be certified by the institute authorities.

INTERNSHIP PROGRAM: ORTHOTICS 

Types of orthoses 


No. needed to be fabricated 

Lower extremity orthoses 


10

Upper extremity orthoses


 2

Spinal orthoses 




 


Cervical 




 2


TLSO (incl. One for scoliosis)
 2


Lumbo- scaral


          2

PROSTHETICS

BK prostheses 




2

Partial foot / Symes prostheses

2

AK prostheses




2

Hip disarticulation prostheses

1 (if available)
BE prostheses




2

AE prostheses



         2 (1 cosmetic &1 functional)

Congenital limb deficiency prostheses  1 type 

Subject wise Distribution of Marks with pattern of Examination

1st Year

	Subjects
	Theory
	Int. Assessment
	Oral/or Practical
	Int. Assessment
	Total

	Life Science

           Group-A—Anatomy

           Group-B---Physiology

           Group-C---Pathology
	25

25

25
	25

x

x
	25

25

25
	25

x

x
	200

	Material, Tools Equipment, 

P&O Workshop Technology
	75


	25
	X
	X
	100

	Applied Mechanics & Strength of Materials
	75
	25
	X
	X
	100

	Engineering Drawing
	75
	25
	X
	X
	100

	Biomechanics-I
	75
	25
	X
	X
	100

	Prosthetics Science-I
	75
	25
	75
	25
	200

	Orthotics Science-I
	75
	25
	75
	25
	200

	Grand Total
	1000


2nd Year

	Physical Medicine & Rehabilitation
	75
	25
	75
	25
	200

	Orthopaedics & Amputation Surgery 
	75
	25
	X
	X
	100

	Basic Electronics & Electro Technology 
	75
	25
	X
	X
	100

	Computer Studies-I
	50
	X
	50
	X
	100

	Biomechanics-II
	75
	25
	X
	X
	100

	Prosthetics Science-II
	75
	25
	75
	25
	200

	Orthotics Science-II
	75
	25
	75
	25
	200

	Grand Total
	1000


3rd Year

	Prosthetics & Orthotics Workshop Management
	75
	25
	X
	X
	100

	Computer Studies-II
	75
	25
	75
	25
	200

	Biomechanics-III
	75
	25
	X
	X
	100

	Mobility & Rehabilitation Aids.
	75
	25
	75
	25
	200

	Prosthetics Science-III
	75
	25
	75
	25
	200

	Orthotics Science-III
	75
	25
	75
	25
	200

	Grand Total
	1000


4th Year

	Prosthetics Clinical Practice
	X
	X
	150
	50
	200

	Orthotics Clinical Practice
	X
	X
	150
	50
	200

	Project Work
	X
	X
	75
	25
	100

	Orthotics Science-IV
	75
	25
	75
	25
	200

	Review of Prosthetics & Orthotics Science
	75
	25
	75
	25
	200

	Grand Total
	900


INFRASTRUCTURAL FACILITIES REQUIRED

   SPACE REQUIREMENTS 

1. Two lecture halls  

(To be increased to four after four years)
2. one room for clinical meeting 

3. two trial fitting rooms 

(One for men & one for women)
4. two measurement rooms 

(One for men & one for women)
5. one plaster room for casting / modification 

6. one plastic lamination section 

7. one prosthetic laboratory

8. one orthotic laboratory

9. one leather/ surgical shoe section 

10. one faculty room

11. one office room

12.  two students room (one for men & one for women )

13. one medical officer’s room,

14. one bio engineering / kinesiology laboratory 

15. one store room

16. one waiting hall for disabled

17. one drawing room with drawing boards & drafting machine 

18. one library room

19. one computer room

The space requirement mentioned above are for prosthetic/ orthotic training only. It is assumed that the center is having the other facilities like physio / occupational therapy & allied departments for rehab.

STAFF REQUIREMENTS 

CORE FACULTY 

1. Professor & Head of the Department of p & o 

1

2. Assistant Professor in p & o




2

3. Lecturer in p & o






4

4. Demonstrator 







8

5. Instructor in surgical shoe & leather work


2

6. Computer studies 






1

PART TIME FACULTY

. Lecturer in other subject:
1. Technical drawing 

2. Rehab. & Psychology

3. Anatomy

4. Physiology

5. Pathology

6. Orthopaedics

7. Workshop technology materials, tools & equipment

8. Applied mechanics 

9. Electronics & Electro technology

10. Kinesiology & bio mechanics 

11. Physical medicine & rehabilitation.
12. Social work / vocational counseling

          (Ministerial staff & other are not included)  

Qualification & Experience of the faculty 

 Professor & Head of the Department of p & o 

Essential: post graduate degree in p & o from an institution / university recognized by RCI, with minimum 12 year of teaching experience any recognized P &0 institution.
Desirable: PhD in P&0

OR

In the absence of the above, B.SC (in P&0) with 15 years teaching experience 

Assistant professor in P &0 

 Essential: post graduate degree in p & o from an institution / university recognized by RCI, with minimum 3 year of teaching experience any recognized P &0 institution.
Desirable: PhD in P&0

OR

In the absence of the above, Degree in P&0 with 5 years teaching experience van be considered.
OR

In the absence of the above, Diploma in P&0 with 10 years teaching experience van be considered.
Lecturer: degree in p & o from a recognized institution, with minimum 3 year of experience in recognized   institution.
 Or 

Diploma in P&0 with a minimum of 5 years teaching experience in recognized institution.
Demonstrator 

 Degree in p & o from a recognized university

OR 

Diploma in P&0 with a minimum of 2 years experience in recognized institution. .

 Instructor in surgical shoe & leather work

Diploma in Foot wear technology   with a minimum of 2 years experience in surgical shoe making in a recognized institution. 
NOTE:
1. The above qualifications are valid for next 5 years only & there after the whole curriculum will be reviewed.
2. The teacher student ratio of 1:10 should be maintained for core faculty 

3. The new institute should have minimum 2 lecturers, 2 demonstrators & 1 instructor for 1st year & by the end of third year all the faculty should be appointed.
LIST OF SUGGESTIVE BOOKS AND JOURNALS FOR 

                 B.P.O TRAINING PEOGRAMMES

ANATOMY:

1. Human anatomy – Vol.-1                               By Dr. S.N. Sahana

                                  Vol-2

2. Grants Method of Anatomy                            By John V. Basajian

                                                                                M.D

3. Synopsis of surgical Anatomy 

             By Lee Mgregor

4. Human Osteology 



             By Dr. A .K . Dutta 

PHYSIOLOGY 

1. Human Physiology For B.D.S 

PT / OT students ( 1st Edition 1998) 
             By. Dr. A .K . Jain

2. Concise Medical Physiology 

(2nd Edition 1993 or subsequent 

   Edition) 




            By. Dr. Sujit Ku. 

                                                                           Choudhary

3. Review of Medical Physiology

            By William F Grams

    (17th & subsequent Edition)
PATHOLOGY

1. Basics of Pathology 


            By Robins

2. Test Book of Pathology 


            By. Dr Harsh Mohan

PHYSICAL MEDICINE & REHABILITATION

1. Rehab. Medicine Principle & Practice          By Delsia ( JA) &

Ed. 2 






   GAN (BM) 1993

2. Rehab. Medicine contemporary

   By Fletcher ( GF) & 

     Clinical perpectives




other 1992

3. Rehab. Medicine Ed. 2


            By Rusk (MA) 1964

4.   Krusen’s Hand Book of Phy. Med. 

& Rehab.  Ed. 3



             By Kottke ( FJ) 1982

5. Rehab. Medicine



             By. Goodgold (J)1988

6. Rehab. Med The Management of
             By Nicholas ( PJR) 1976

    Physical disabilities 

PSYCHOLOGY 

1.Intro To Psychology ED.7

             By Morgan (CT ) 1986

2. Intro To Psychology ED.7

             By Hilgrard (ER)&

                                                                            Atkingson (RL) 1979

3. Abnormal Psychology & Modern Life
    By Coleman (jc) 1987

4. Abnormal Psychology


             By Mohanty(GB) 1991

5. Child Development



             By Hurlock (ED)

6. Social Psychology Theories

Res. & application


                       By Feldman (RS) 1985

ORTHOPAEDICS & AMPUTATION SURGERY

1. Outline of Orthopaedics


              By Adam’s

2. A system of  orthopaedics &

Fracture




                       By A. Graham Apley’s

3. Outline of fracture 

                                By Adam’s

4. Orthopadic & Rehab. 2nd Edition                     By Vernon L. Nickel

                                                                         & Michael J Botte

5. Fracture & Joint Injury 

                        By Watson Jones

    (Sixth edition)
6. Amputation & Prosthesis 
                         By Miroslow Vitali

7. Physiotherapy for Amputation 
                         By Engstrom B

8. Clinical Leprosy 


                         By V Nsehgal

9. Hand Book of Leprosy 


                By W H Jopling

                                                                              & Ac Mc Dougan

10. Orthopaedics Vol. I &II 

               By Samuel L Turkey

11. Essential OF . Orthopaedics & 
               By Jayant Joshi &

      Applied Physiotherapy


               Prakesh Kotwal 
LIST OF BOOKS IN PROSTHETICS & ORTHOTICS

1. Lower extremity prosthetics ( 1973)

New York University PG Medical School

2.  The Immediate Post – operative 


Andrew C Puoff

      Prosthesis in L. E. Amputation 


& other 

3.  Contribution of L. E. prosthetics


Edmund M

      Program 

4. Aircushion socket for patellar – tendon

L A Willson

    Bearing B.K. Prosthesis




E. IYQUIST

                                                                               & C W Radeliffe

5. B.K. soft socket plastic leg 

6. Fitting Alignment & Fabrication 


L.F Iulicucci

     of a B.K. Prosthesis

7. Direct Forming of B.K.P.T.B



Anthony Staros

    Socket with tools & materials 



& H .F Gardner

8. Bio Mechanics of B. K Prosthesis




    New York University PG Medical Schools

9. Educational programme on Fluid 

William M. Benstock

    Controlling Mechanism for A.K Prosthesis

10. The Swing Phase of Walking with 


E F Murfy

A. K Prosthesis ( BPR Spring 1964)

11. A.K Prosthetic: Impression Duplication

      of the Socket 





V. A Prosthetic center

12. A New German Method of Alignment 

  A. K Prosthesis 





A. P Gruman 

13. Adjustable Brim Fitting Of  A K 


J. Froot

      Amputees

14. A Flexible Casting brim Technique


Sidney Fishman &

       for A. K Socket





others

15. Elements of Training With Much


E A Lewis

      SNS System A K Amputees

16. Use of temporary prosthesis &


C F Mealler

      Adjustable Walking Jig

17. A K Prosthesis Socket shape 


        University of

        Related to Anatomy of hip & thigh
             California

18. Functional Consideration in the 

         C W Radcliffe

       fitting of A K Prosthesis

19. A K Amputation – Prosthetic 


         Zems Grim

      principles & practice

20. Self Emergised Power System for 

         R Seliktaw

     A K Prosthesis

21. Problems in fitting & services 

         Arun Stem

     of Prosthetic devices for A K Amputees

22. B K & A K Prosthesis

                    National Academy of  Science

UPPER EXTREMITY PROSTHETICS

1. upper extremity prosthetics 

Veteran Adms N. Y

2. Upper extremity prosthetics
                        NYU North Western Uni.

    Medical Sector –I

3. Upper extremity prosthetics for

    Prosthetist
4. Manipulators & U E prosthetics 

                         -do-

 National Academy of Science
5. The use of low fiction housing 

               F Sammons

    Liner in U E prosthesis

6. Cine plastic A E Liner in 

               Thomas J Canty

    U E Prosthesis

7. manufactures of upper extremity
               Willing R Santshi

Prosthetics
8. How to fit Robin aid partial 

                Miles H Anderson

     Hand prosthesis 

9. Evaluation of the Heidelberg

                Luigi Lucaccini

   Pneumatic prosthses
& other

10. Clinical evaluation of external 
                Carol A Rose

      Powered upper limb prosthetics

GENERAL PROSTHETICS 
1. Maintenance & care of the prosthesis
       C A Hannesseg

2. Principle in prosthetic management 

       E F Murphy

    for multiple handicapped

3. April Hook training lesson
                         Sierra Engineering 

4. A Hemiperlrectomy prosthesis

                Fred Hamptom

5. The limb deficient child

                         Berton Blake

6. Report of UN Inter national 

                United Nation

    Seminar on training prosthetist

7. Limb prosthetics-72


                A Bennittoo Wilson 

8. Prosthetics 



                         World Veterna Federat

9. Muscle skeletal system 

                          E F Murphy

10. Designing to meet the challenges                     E F Murphy

       in prosthetics

11. Hip disarticulation prosthesis

                 C A Mclaucik

12 the canadian type of Hip 

                 J Froot & C W Radcli

      Disarticulation prosthesis

13 casting hemipelvectomy &

                 V A Prosthetic center

     Hip disarticulation prosthesis
14. Evaluation of total hip replacement 
        D A Mc. Grouther

LOWER EXTREMITY ORTHOTICS

1. Lower extremity orthotics conventional 
        Uni. Of Strathclyde

2. use of external support in the treatment of

L. B.P.

3 Selection of lower limb anemalico
                 George T Alkten

4. Workshop panel on L. E. Orthotics
                 R D Keagy & others

5. Powered lower extremity orthotics in 
        J Hughes

    Paraplegia
UPPER EXTREMITY ORTHOTICS

1. Development of externally powered 

        By Bayior Uni.

     upper extremity orthotics

2. The sterngth of hand


                 A B Samson & other

3. Clinical evaluation of plastic hand 
                 Hecter M Kag 

  Orthosis
4. Hand splinting

5. Development of UE Prostheses

        T J Enge

5. lambo-scaral support 

Miscellaneous orthotics

1. Spinal orthotics rehab. Services

2. materials & tools for orthotics

                American orthotics &

                                                                               Prosthetics association 

3. Orthotic services USA 


               AO& PA

4. Orthopaedic appliance atlas

               AAOS

5. The red book of anatomical support 

      AAOS

6. Principle of fracture fixation             

     Charles Obechtul

7. Orthopaedic corset & bolts 
        

     Vateran Administration

8. Congenital limb deficiency
         
     Charles A Frank

9. Orthotic research & development
 
     R O Rattily National         

                                                                 
     Academy of science

10. Orthotic systems & research

 
     R M Scott

11. The advance in orthotics

 
     Georgy Murdon, Ed

12. Atlas of orthotics, bio- mechanical 

     Principles & application 
            American Academy of ortho surgeons 

13. Orthotic steetern

                  
   John B Redfred Uni.

14. Corse on orthotics 

         Northern Western Uni. Medical School

15. Orthotic prescription 
                 

    W H Handersons

The following are important publication on p & o & enquiries may kindly be made to them to get the latest catalogue for procurement of books.
1. American academy of orthotist & prosthetist ,

717, Pendleton Street, Alexandria-VA 22314

2. American academy of orthotics & prosthetic Association 

      717, Pendleton Street, Alexandria-VA 22314

3. The superintendent of document , US Govt. Printing 

Office, Washington, DC 20402 USA

4. Prosthetic & orthotics New York Uni. P.G Medical school 317 , East 34th street , New York 10016 National Academy Of Science 2101 Avenue Washington , DC 20418

Important Journals dealing in P&O
1. Journals of p & o International 
International Society

                                                               for P&O 

                                                               Secretariat: ISPO
                                                               Borgervaenget-5

                                                                2100 Copenhagen

                                                                Denmark

2. Clinical P&O




American Academy of

                                                               P&0, 717 

                                                               Pendletion Street, 

                                                              Alexandria-VA 22314 

3. Orthotics & prosthetics 


American P&O association,
                                                               717 

                                                               Pendletion Street, 

                                                              Alexandria-VA 22314

4. Intern clinic information 


P&O, NY Uni. P G 

                                                               Medical School 317, 

                                                               East 34th street, 

                                                               NY 10016 

5. The journal of rehab. in Asia

EDITOR , W G Rama

                                                               Rao, Hon. Treasurer,

                                                                ISRH c/o P. C

                                                                Hansotic & Co. 51,

                                                                M. G. Road 

                                                                Bombay- 400023

5. Archives of physical Medicine 
Circulation Manager

    & rehab. 

                           Archives of physical
                                                               Medicine & rehab,

                                                               30 Miehtgan Avenue

                                                               Sector-992, CHICAGO
                                                               ILLINOIS-60602           

************* END **************
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