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Foreword

Dear Learners,

This book is intended to serve as a ready reference for learners of
vocational higher secondary schools. It offers suggested guidelines
for the transaction of the concepts highlighted in the course content.
It is expected that the learners achieve significant learning outcomes
at the end of the course as envisaged in the curriculum if it is followed
propetly.

In the context of the Right- based approach, quality education has to
be ensured for all learners. The learner community of Vocational Higher
Secondary Education in Kerala should be empowered by providing
them with the best education that strengthens their competences to
become innovative entrepreneurs who contribute to the knowledge
society. The change of course names, modular approach adopted for
the organisation of course content, work-based pedagogy and the
outcome focused assessment approach paved the way for achieving
the vision of Vocational Higher Secondary Education in Kerala. The
revised curriculum helps to equip the learners with multiple skills
matching technological advancements and to produce skilled
workforce for meeting the demands of the emerging industries and
service sectors with national and global orientation. The revised
curriculum attempts to enhance knowledge, skills and attitudes by
giving higher priority and space for the learners to make discussions
in small groups, and activities requiring hands-on experience.

The SCERT appreciates the hard work and sincere co-operation of
the contributors of this book that includes subject experts, industrialists
and the teachers of Vocational Higher Secondary Schools. The
development of this reference book has been a joint venture of the
State Council of Educational Research and Training (SCERT) and
the Directorate of Vocational Higher Secondary Education.

The SCERT welcomes constructive criticism and creative suggestions
for the improvement of the book.

With regards,

Dr. P. A. Fathima

Director

SCERT, Kerala
]
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ABOUT THE COURSE

Vocationd higher secondary educationisaproject of central government to address
theissuesof unemployment. Invocationa higher secondary studentsareguided to
different work stream after their secondary education. Among thedifferent vocationa
coursesintroduced, physiotherapy hasgresat relevance.

Inhistory it hasitsrootsin theafter effects of second world war-intherehabilitation
after injuries.It gradudly developed in to aseparate branch of medicine. Inthepas,
medical and surgical care was directed only towards the treatment of diseases.
Now it iswell recognized that attention needs to be paid also towards the after
effects of diseases. It iswidely accepted that by using physiotherapy treatment
techniquesand facilitiesrecovery of apatient can be accel erated and the period of
convalescence can bereduced and in certain cases permanent disability resulting
from disease can be prevented or minimized. "A Physicianadd lifetoyearsand a
Physiotherapist add yearstollife’

Thisnew concept has been the key factor to the development of anew branch of
medicinei.e. rehabilitation medicine. Today phys othergpy hasemerged asapopular
branch of Allied Health science. Its progressand rapid expansion had madeit a
chief component of Rehabilitationmedicine.

It hasalso amaor rolein sports medicineand physica fitness.

Vocational higher secondary coursein Physiotherapy will enablethe studentsto
acquirevariousskillsneeded to assist aPhysiotherapist inthedifferent specidties. It
aso offersan opportunity for higher studiesin various medical, paramedical and
allied health science courses.

Major skills (with Sub-skills)

Module - 3

Major skill

Learner will beableto assist physotherapistin electro thergpy and exercisetherapy
dinics

Sub skill

Thelearner:

*  Givegenerd ingructionsto theclientsprior to treatment.

*  Preparethepatient for treatment

*  Arrangethetreatment set up
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»  Checking, cleaning and maintenance of physiotherapy equipments
* Assgthephysiothergpistin providing thefollowing treatment
- Passive movements
- Redstedexercise
- Frenkel’s exercise
- Rdaxationtechniques
- Stretchingexercise
- Strengtheningexercise
- Gattraning
- Donning and doffing of orthotics.
Module - 4
Major skills
Student will achieve basic knowledge about various neurological, orthopaedic,
paedi atric and geriatric conditionsseen in physiotherapy clinic. Learner will beable
to assist the physiotherapistin clinical or hospital set up intreatment of various
conditions
Sub skill
Thelearner:
* Provideass stanceintreating patientswith various neurologica conditions
likehemiplegia, paraplegia, parkinsonismetc
» Provideassstancein treating patientswith various orthopaedic conditions
likefracture, arthritisetc
* Provideassistanceintreating children with cerebral palsy
» Pogtioning of hemiplegic patients
» Transfer of patientsfrom bed to chair and viseversa

* Provideassigtanceintreating geriatric patients
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SYLLABUS
Module - 3
rUnitNo. Unit Name Periods
31 Introduction to physiotherapy 25
3.2 | Exercisethergpy 150
3.3 | Humanlocomotion (gait) 25
3.4 | Hydrotherapy 15
3.5 | Suspensiontherapy
3.6 | Rdaxaion
3.7 | Chestphysiotherapy 10
3.8 | Electrotherapy 105
| Total 340
Module - 4
Unit No Unit Name Periods
41 Introduction to Neurol ogical Physiotheragpy 90
4.2 Introduction to orthopaedic Physi otherapy 105
4.3 Introduction of paediatric Conditionsand relevance
of physiotherapy 40
44 Introduction of physiotherapy insurgica condition 40
45 Orthoticsand prosthetics 25
4.6 Geriatric physiotherapy 40
Total 340




Reference Book [}

MODULE-3
FUNDAMENTALS OF PHYSIOTHERAPUTICS

UNIT-3.1 .Introduction to physiotherapy

» Définition

» Branchesof physiotherapy

» Scopeof physiotherapy

» Generd godsof physiotherapy
UNIT-3.2. Exercise Therapy
UNIT-3.2.1.Introduction to Exercise Therapy
UNIT-3. 2.2 Movement and Types of Movements
1. Activemovement

» Freeexercise

* Asssedexercise

* Assgted-resisted exercise

* Redstedexercise
2. Passivemovement
3. Reflex movements
UNIT 3.2.3 Fundamental Positions

» Standing

* kneding,

» gtting

* lying

* henging
UNIT3. 2.4 Derived Positions

o Sanding

* kneding,

e gtting
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* lyng
* hanging

UNIT3. 2.5 Manual Muscle Test of Major Muscle Group
» Shoulder-flexors,extensors, abductorsand adductors
» Elbow-flexorsand extensors
» Hip-flexors,extensors, abductorsand adductors
» Kneeflexorsand extensors

UNIT 3.2.6 Range of Joint Motion of Major Joints
»  Shoulder-flexion ,extension, abduction and adduction

* Elbow-flexionand extenson
» Hip-flexion,extenson, abductionand adduction
» Kneeflexionand extention
UNIT 3. 2.7 Posture
» Définition and Types(Good and Bad posture)
UNIT-3. 2.8 Exercise therapy equipments

* Sugpensonunit

e Staticcycle

o Treadmill

*  Quadricepstable
»  Shoulder whed

* Handexerciser

¢ Maedicinebal,

» Swisshdl

* Abductionladder.
* Padld bar

o Tilttable

e Whedchar

¢ Crutches
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UNIT-3.3 Human locomotion (GAIT)
UNIT-3.3.1 Definition and Gait cycle
UNIT-3.3.2 Pathological gait

» Circumductory gait

* Sdssoringgait

* Fedinentgait

» Ataxicgat

* Highsteppinggait

* Antdgicgat
UNIT 3.3.3 Gait training
UNIT3. 3.4 Transfer techniques

*  Wheel chair to bed

» Bedtowhedchair
UNIT-3.4 Hydrotherapy

» Pooltherapy

» Contrast bath

» Cryotherapy
UNIT-3.5 Suspension therapy

* Typesandindication
UNIT-3.6 Relaxation

» Définition, typesand techniques
UNIT-3.7 Chest physiotherapy

» Posturd drainage

* Breathingexercise
UNIT-3.8 Electrotherapy
UNIT 3.8.1 Introduction of electrotherapy
UNIT 3.8.2 Classification -low frequency, medium frequency and high

frequency equipments
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UNIT 3.8.3 Preparation and safety measures for patient and

equipments

UNIT3. 8.4 Thermotherapy

Physiologica and Therapeutic effects of heet.
Application of heating moddity
Indi cation and contraindi cation of the el ectrotherapy equipments.

UNIT 8.5 Brief descriptions of electrotherapy equipments-

IRR-Infrared radiation

US-Ultrasound

SWD-Short Wave Diathermy

IFT-Interferentia therapy

TENS-Transcutaneous Electrical Nerve Stimulator
Cold pack

Hot pack

Wax bath

Laser
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PART -B
OVER VIEW OF MODULE 3

Students have previousideas about Anatomy and Physiology of Human body. In
thismodul ethe student will beableto familiarize with commonly used phys otherapy
equipmentsin exercisetherapy and e ectro thergpy. Thismodul eintroducesdifferent
types of equipments used in physiotherapy clinics with emphasise onits usage,
indications and maintenance. The student al so acquiresthe skillsin preparation of
theclient for treatment and basi ¢ physi otherapeuti c techniquesincluding basic
exercises, posture, gait training and transfer techni ques.

After completion of thismodule, student will beableto assist thephysiotherapistin
using various el ectrotherapy and exercisetherapy equipmentsinaclinical setup.
Also student will be ableto assist the therapi st in Suspension therapy, Hydrotherapy
and Chest physiotherapy .

UNIT - 1
INTRODUCTION TO PHYSIOTHERAPY
Introduction

Physiotherapy isaform of trestment carried through themedium of physical forces
such as heat, electricity, mechanical pressure and mechanical forces. Thus, in
physiotherapy heat, el ectrica current, water, soft tissue manipulation, and exercises
with or without resistance are utilized.Physiotherapy is aheal th profession whose
primary purposeisthe promotion of optimal human health by the application of
scientific principles to prevent,assess,correct or alleviate acute or prolonged
movement dysfunction.

Learning outcomes
Thelearner;
» Achievebas c knowledge about the physiotherapy
» Définephysotherapy
» Understand the branches of physiotherapy
* Understand the scope of physiotherapy
* Identify thethedifferent godsof physiotherapy
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Concepts (Detailing )

Definition

Physcd thergpy providessarvicestoindividua sand popul aionsto developmaintain
and restore maximum movement and functiond ability throughout thelifespan. This
includes providing servicesin circumstances where movement and function are
threatened by ageing, injury, pain, diseases, disorders, conditionsor environmental
factors. Functional movement iscentra to what it meansto be healthy.

Physical therapy isconcerned with identifying and maximizing quality of lifeand
movement potential within the spheres of promotion, prevention, treatment/
intervention, hailitation and rehabilitation. Thisencompassesphysicd, psychologicd,
emotional, and socid wellbeing. Physical therapy involvestheinteraction between
thephysicd therapist, patients/clients, other hedlth professond's, families, caregivers
and communitiesin aprocesswheremovement potential isassessed and goasare
agreed upon, using knowledge and skills unique to physical therapists
(WCPT)

Branches of physiotherapy

Physiotherapy isacomplex specialty, asit dealswith al disciplines of medicine.
Development inthisfield hasresulted inavariety of sub-specidization-.

1. Musculo-skeletd physiotherapy

TheMusculo- Skeletd Phys otherapy i sabranch, where goplication of physiotherapy
isinvolvedinthetreatment of physica almentsconcerned with Structuressurrounding
thejoint region such asBones, Mustles, Ligamentsand Bursa. Someof theconditions
dealtinthisbranch are: Musclepain, strain, Muscletear Joint stiffness, Fracture,
Ligament strain, sprain, tear, Inability towalk, Inflammation of tendonsand bursa,
Joint pain, poor posture, Joint inflammation in case of osteoarthritisor rheumatoid
arthritisetc

2. Cadio-Thoracic Physotherapy:

Cardio - Thoracic Physiotherapy isconcerned with the care of physical fitness of
theheart and lungs. Thistreatment specializesin clearing away any chest secretions
s0 asto enableand help anindividua to breathemore normaly, and helpin adequate
oxygen supply to the healing wound and the body. Some of the conditionstreated
under thisbranchare: Asthma, Increased chest secretionsother respiratory infections
etc

&>



Reference Book [}

3. Neurologica Phys otherapy

Neurologica Physothergpy isconcerned with thetrestment arisingfromthe problems
inbrain, Nervesof thebrain, Spind cord and nervesof the spina cord and meninges.
Someof theconditionswhich phys othergpy isessentid part of treetment are: Stroke,
ataxia, cerebrd palsy, Spinal cord injury, peripheral nerveinjuries, etc.

4. Physiothergpyin Rehabilitation

Physi otherapy and Rehabiilitation goeshand in hand. Rehabilitationisnothing but
bringing back aphysically disabled individual to near normal condition by using his
maximum existing capacities. Rehabilitationin phys othergpy invol vestraining and
retraining of physical activity in aphysicaly disabled individua .Different types of
rehabilitations, where physiotherapy isinvolved: Stroke Rehabilitation, Geriatric/
Old age Rehabilitation, Cardiac Rehabilitation and Amputee (person who haslost
thelimb) Rehabilitation

5. Physotherapy in Obstetrics

Physi otherapy in obstetricsis concerned with postural careand physical fitness of
women during pregnancy and after child birth.

6. SportsPhysiotherapy

Sports physiotherapy isspeciaized for sports persons. Guidancein sport activities
like techniques of warming up period, cooling down period, guidancein lifting
technigques and al so treatment of sport injuriesare dealt. Some of the conditions
under thisare: Any Muscle spasm (pain and tightness of muscle),Musclestrain,
Ligament sprain, tear, al other sportsinjuries.

7. Physiotherapy infitnessand postura care
Thisbranchisconcerned with guidanceand carefor physical fitness, good postura

careand Body muscle built. Someof the conditionsdedt are: Obesity/ Overweight,
Poor Posture (Hunch back), Good musclebuilt etc

8. Pediatric Physiotherapy
Thisbranch of phys othergpy trestmentisfor thechildren bornwith physicd disabilities
and dsofor thechildren undergoing any surgery, requiring physiotherapy care.Some

of the conditionsdealt hereare: Club foot- beforeand after asurgery, Respiratory
infections, Fracturesin children, Cerebral palsy etc.
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Scope of physiotherapy

Thescopeof physicd therapy practiceisdynamic and responsiveto patient/client
and societa health needs. With the devel opment of knowledge and technol ogical
advances, periodic review isrequired to ensure that scope of practicereflectsthe
latest evidence base and continues to be consistent with current health needs.
Researchiscontinually providing new evidence uponwhich future practicewill be
built.

The scope of physical therapy services

Physical therapy isan essentia part of the health and community/welfare services
delivery system. Physica thergpistspracticeindependently of other hedlth care/service
providersand also withininterdi sciplinary rehabilitation/habilitation programmesto
prevent, gain, maintain or restore optimal function and quality of lifeinindividuas
with lossand disorders of movement.

Physical therapistsare guided by their own code of ethical principles. Thus, they
may be concerned with any of thefollowing purposes:

1. Promotingthehealth and well-being of individua sand thegenera public/soci-
ety-Emphasi zing theimportance of physica activity and exercise

2. Preventingimparments, activity limitations, participatory restrictionsand dis-
abilitiesinindividualsat risk of atered movement behaviorsdueto health or
medically rel ated factors, socio-economic stressors, environmenta factorsand
lifestylefactors

3. Providinginterventiong/trestment to restoreintegrity of body systemsessentia
to movement, maximizefunction and recuperation, minimizeincapacity, and
enhancethe Quality of life, independent living and workability inindividuas
and groups of individual swith altered movement behaviorsresulting fromim-
parments, activity limitations, Participatory restrictionsand disabilitiesmodify-
ing environmental, home and work accessand barriersto ensurefull participa-
tion in one’s normal and expected societal roles .Physical therapists may also
contributeto the development of local, national and international Health poli-
ciesand public hedlth strategies.

General goals of physiotherapy

Thegodsof physiotherapy aretoimprove mobility and strength, torelievepainand
torestore physical function. Thisenablesyou to resumeyour regular activities of
daily livingincludingwork, school, recreationd activities, home-making and/or self-

>
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care. If theinjury or diseaseisseverein nature, thegoal isto assist youinreturning
to your maximd function.

Physiotherapy providesbenefits by use of anon-invasive approach. The Goal s of
Phys otherapy aretofadilitateand maximizerecovery and functiond mobility following
amusculoske etd or neurologica injury. Physiotherapy reachesthese goa sthrough:

a b~ 0N

Reduction of pain.
Accderationinheding of injured.
Maintenance or restoration of normal range of motion in affected joints.

Prevention of fibrosisor soft tissue contracturesininjured, weak or para-
lyzed limbs.

Prevention of disuse atrophy during healing phases of neurological and
musculoskdetd insults.

7. Improvement of strength and function inweak and paralyzed muscles.

Improved performanceand quality of movement.

Positive psychological effects maximizing both pet and owner’s well-be-
ing.

10. Provisionof individualized home care program to maximize functiond mo-

bility and preventinjury .

Practical detailing

Visgitto aphysotherapy clinic and makeareport about thevisit

Assessment activities

Brainstorming
Collection

Discussion

Feldvigtreport
TE Questions

1.
2.

Identify theroleof physotherapist in rehabilitation team?
List out thedifferent branches of physiotherapy
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UNIT 3.2. EXERCISE THERAPY
Introduction

Thisunit providesagenera ideaabout the exercise therapy including therapeutic
movements, fundamental and derived positions, posture, gait ,gait training and transfer
techniques, and different types of equipments used in exercisetherapy.

Learning outcomes
Thelearner;
» AchieveBasic knowledge about exercisetherapy
o |dentify thedifferent typesof movements
* Demongratethefundamenta positions
* Demondtrate thederived positions
e Check themusclestrength of mg or muscle group
* Measuretherangeof motion of mgor joints
* Identify good and bad posture
* |dentify commonly used exercisetherapy equipments

Concepts (Detailing)
EXERCISE THERAPY

Exercise therapy is a means of accelerating the patient’s recovery from injuries and
diseaseswhich havedtered hisnormal way of living. Theaimsof exercisetherapy

1. Topromoteactivity and minimizetheeffectsof inactivity.

2. Toincreasethenorma rangeof motion.

3. Tostrengththeweak muscles.

4. Toimprovetheperformanceindaily activities
Movement and types of movements

MOVEMENT isafundamental characteristic of al animal lifeand the mean by
which the organism adaptsitsdlf to the demands made up on it by theenvironment in
whichitlives.

Movement usedin trestment may beclassified asfollows;

&>
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1. Active movements

a.  Voluntary: Voluntary movement-movement performed or controlled by thevol -
untary action of muscleworkingin opposition to an externa force.

b. Involuntary reflex
Classfication of Activemovement

i) Assstedexercise
When muscle strength or co ordination isin adequate to perform amovement an
externa forceisapplied to compensatefor the deficiency. When theforce exerted
on one of the body liversby muscular action isinsufficient for the production or
control of movement, an external forcemay be added to augment it. Thisexternal

forcemust be applied in thedirection of the muscleaction but not necessarily a the
samepoint.

i) Freeexercise
Theworking musclesare subject only to theforces of gravity acting up onthe part
moved or stabilized. Free exercise are those which are performed by the patient’s

own muscular efforts without the assistance or resistance of any external force,
other thanthat of gravity.

(i) Assisted-Resisted exercise
Thistype of exercise constitutes acombination of assi stance and resi stance during
snglemovement

(iv) Ressted exercise
An external force may be applied to the body liversto oppose theforce of muscle

contraction. Tensionisincreased within the muscle by the opposing forceand the
musclerespond by anincreasein their power and hypertrophy.

Therearefivefactorswhich contributeto the devel opment of muscular efficiency-
Power, Endurance, Volume, Speed of contraction and Co-ordination

Resistanceforce: The physiotherapist, patient, Weights, Weight and pulley circuit,
Springsand other elastic structures, Substanceswhich aremalleable and Water

2. Passive movements
Passive movements

Thesemovements are produced by an externa force during muscular inactivity or
when muscular activity isvoluntarily reduced asmuch aspossibleto permit movement.
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Classification of Passive Movement
1- Reaxed Passve Movements, including accessory movements.
2. Forced Passive movement.
3. ContinuousPassvemovement.

1. Relaxed Passive Movement

These are movements performed accurately, rhythmical and smoothly by the
physiotherapi st through avail abl e range of motion( according to anatomy of joints) .
Themovementsare performed inthesamerangeand direction asactive movements.
Thejoint ismoved through the freerange and within thelimitsof pain.

Principles Of Relaxed Passive Movement

1. Rdaxation: Thesdection of asuitablestarting position ensurescomfort and
support, for both patient and phys otherapi st through the movement.

2. Fixation: Goodfixationfor theproxima and distd joint by the physiotherapist
to ensurethat themovement islocalized to themovablejoint.

3. Support: Full and comfortable support isgiven to the part to be moved, so
that the patient has confidenceand will remain relaxed.

4. Traction: Thefixation of theboneproximal tothejoint providing an opposing
forceto asustained pull onthedistal bone. Tractionisthought to facilitate the
movement by reducinginter- articular friction.

5. Rangeof movement : Therange of movement isdonein painlessrangeto
avoid spasminthe surrounding muscles.

6. Speed and Duration: Asitisessentiad that rel axationismaintained throughout

the movement, the speed must bed ow and rhythmical, with suitablerepititions
of themovement.

Effects And Uses Of Relaxed Passive Movements

1. Maintainrangeof motion and prevent formation of adhesions.

2. Mantainthephysiologica propertiesof themuscle(extensibility, e agticity, etc.)
and prevent shortening and contracture.

3. Helpin preserving and maintain the memory of the movement pattern by
stimulating thekinaesthetic receptors.

4. Themechanical pressureresulted fromthestretching of thethinwalled vessels
which passing acrossthemovedjoint will asss thevenousand lymphaticreturn

(improving circulation).
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5. Can beused intraining of relaxation as the rhythmic continuous passive
movements can haveasoothing effect and inducefurther relaxation and deep.

6. Improving senseof position and sense of movement.
Indications Of Relaxed Passive Movement

1. Incasesof paralysis, patient who is confined in bed for along time or
completerest on bed.

2. Whenthereisaninflammatory reaction and activemovement ispainful.
3. Whenthepatientin coma.
4. Inrelaxationasafactor helpingto reduce spasmingroup of muscles.
I. Contra-Indications Of Relaxed Passive Movement
Unhesaled fracture, recent fracture, at the site of fracture.
At steof effusonor sweling.
Immediately following surgica procedureto tendon, ligaments, joint capsule.
Immediately after recent tear to ligament, tendon.
Whenabony block limitsjoint motion e.g. myositiesossificans.
Recentinjuries
Severemuscleweakness.

O N o o b wDdPRF

Acuteinflammation or infection asarthritis, osteomylitiesetc

l. Forced Passive Movement

Anexercise performed on asubject by apartner who exerts an externa force not
only to produceapassive movement, but al so to increase therange of movement of
ajoint. Thepartner pressesthejoint intoitsend-position (i.e. end of range), while
the subject’s muscles that normally carry out the movements are completely relaxed.
Thereisadanger of overextension beyond therange of movement and damageto
thejoint if theexerciseisnot carried out carefully.

lll. Continuous Passive Motion (CPM)

A continuouspass vemotion device maintainsmovement of ajoint after limb sparing
surgery. Thisdeviceisusudly caled aCPM. Continuous movement limitsgtiffness
and pain. Itisvery important to keep jointsmoving following surgery sothat motion
will not becomelimited. The CPM will movetheinvolvedlegthroughitsfull range of
motion. Itisonly used in bed, but can be used whilerelaxing, eating, or sleeping.
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Fundamental positions

The posturesfrom which movement isinitiated areknown as Starting Position and
they may beeither active or passivein character. Therearefivebas c or fundamentd
starting position and all the othersare derived from them,i.e. standing, knedling,
gtting, lyingand hanging. Equilibrium and stability ismaintained inthese positionsby
abaanceof forcesacting upon thebody, and when theforce of muscular contraction
isused for this purposethe contraction isisometric. The strength and distribution of
thiscontractionisnormally controlled by aseries of reflexesknown collectively as
the Postural Reflexesbut, during thelearning process of new patternsof posture,
voluntary effort may berequired.

1. Standing

Thisisthemost difficult of thefundamenta positionsto maintain, asthewhole body
must be balanced and stabilized in correct alignment on a small base by the
coordinated work of many musclegroups. Theposition may bedescribed asfollows:

Starting Positions

() Thehedsaretogether and onthesameline, thetoesdightly apart (so that the
angle between thefeet doesnot exceed 45°).

(i) Thekneesaretogether and straight.

(i) Thehipsareextended and lateraly rotated dightly.
(iv) Thepelvisisbaanced onthefemoral heads.

(v) Thespineissretched toitsmaximum length.

(vi) Thevertexisthrust upwards, theearsareleve andtheeyes
look straight forwards.

(vii) The shouldersaredown and back. (53

7

towardsthe body.

(viii) Thearmshang loosely to the sides, pamsfacinginwards {) n
}
Itisusudly preferableto modify the position of thelegstothat in "r, \
whichthehedsaredightly apart and theinner bordersof thefeet W J
areparald, asthisisthenatura functiona position of thefoot F)

whenitisused asalever to prope thebody forwards.
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2. Kneeling

Thebody issupported on thekneeswhich maybetogether or dightly
goart. Thelower leg restson thefl oor with thefeet plantaflexed or, if
aplinthisused, thefeet may bein the mid-position over the edge.
Therestof thebody isheld asin standing.

3. Sitting

The positionistaken onachair or stool, the height and width of

which dlow thethighsto thefully supported and the hipsand kneesto
beflexedtoaright angle. Thekneesareapart sufficiently toalow the
femorato bepardldandthefeet rest onthefloor withthehed sverticaly
below the knees.

4. Llying

Thisisthe easiest of the fundamental positions as the body can be completely
supported inthe supineposition andisasstableasispossible.

A ‘;"H"f";r-_:' o ﬁ
G e =—4

o

5. Hanging (hg.)

The body issuspended by grasping over ahorizontal bar, ———%—— ¢
thefore-armsbeing pronated, thearms straight and at | east !
shoulder width gpart. Theheadished highand the scapulae
aredrawn down and together,so that the neck appearsas
long aspossible. Thetrunk and legshang straight, with the
heel stogether and the anklesplantar flexed.

&
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Unit 3.2.4 Derived positions

Derived positions are positions used by modification of thearms, legsor trunk in
each of fundamentd

position. Theaimsof derived positionsare:

1. Toincreaseor decreasethe base of support.
Toriseor lower the center of gravity (COG).
Togainloca or generd relaxation.

To gainfixation and good control of specificarea.

a c DN

Toincrease or decreasethe musclework required to maintainthe position.
6. Toincreaseor decreasetheleverage.

Derived position from standing

By dlteration of thelegs

Achieved by changein the shaper size of thebase.
1. Toedanding.
2. Stridestanding.

Walk standing.

Half stlanding. Standing with trunk alteration

o~ W

Stoop standing.

6. Lax stoop standing
Position Derived from Kneeling

1. HdfKneding

2. Kned Sitting

3. ProneKneding
Positions Derived from Sitting

1. Stridestting.

2. RideSitting.

3. Crook Sitting.

4. Longstting.
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5. CrossSitting

6. Sidedtting.

7-Highsdtting
Position Derived from Lying

1. Crook Lying

2- Crook Lyingwith PelvisLifted

3. HdfLying

4. Pronelying

5. LegProneLying

6. Sdelying

7. Stlying
Position Derived from Hanging
Full Hanging

Manual muscle test of major muscle group

Manud muscletestingisaprocedurefor theeva uation of thefunction and strength
of individual musclesand muscle groupsbased on the effective performance of a
movement inrelation to theforcesof gravity and manual resistance.

Manual Muscle Test Grades

Grade5 (Normal; 100%)- The patient or subject can completethewholerange
of motion (movement) against gravity with maximum resi stance gpplied
by thetherapist at end-of-range.

Grade4 (Good;75%)- The subject can complete the whole range of motion
againgt gravity with moderateres stance gpplied by thephysica therapist
(PT) at end-range. Testing the uninvolved limb should always be
considered to know whether you are applying too much forceon the
involvedlimbor not.

Grade 3+ (Far+)- Thepatient can completethemotion againg gravity withminima
resi stance applied by the examiner at end-range.
Grade3 (Fair;50%) - The patient can only complete therange of motion against

gravity. When external (outside) forceisapplied by the PT, the patient
givesway.
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Grade2 (Poor;25%) - Your patient cannot perform themovement against gravity.
But patient can do compl ete range of motion when pull of gravity is
eliminated. Noresistanceisapplied.

Gradel (Trace)-Patientisnot ableto movethejoint evenwithgravity diminated.
However, closer examination by thetherapist would reveal dight muscle
contraction through pal pation.

GradeO (Zero; Notrace) - No contraction is noticed, even with physical therapist’s
pa pation (touch).

Note: Alwaystell your client about what procedure you are going to perform and

what you aregoing to obtain fromthat procedure. Remember to check the uninvolved

sidefirst and be consistent on where you apply the resistance. Al so, instruct your
client not to hold hisor her breath asyou apply force or resistance

Muscle testing procedures of major muscles
DELTOID
Position of Patient:

With the patient sitting the e bow shoul d beflexed to indicatethe neutra position of
rotation.

Position of Therapist:

Thetherapist should stand at test side of patient. Place pressure against thedorsal
surface of thedistal end of thehumerus.

Test: Thepatient isto maintainthearm in abduction against gravity.

Instructionsto Patient: “lam going to push down and I want you to resist me.
Keep your arm up as | push down.”

BICEPS
Position of Patient:
With the patient sitting theelbow isflexed at aright angle, with forearmin supination.
Position of Therapist:

Thetherapist should stand in front of and at testing side of patient. Thehand giving
resistanceis contoured over theflexor surface of theforearm just proximal tothe
wrist. Theother hand isapplied to the humerusto provide acounterforce.

Test: Patient flexes elbow against your applied force. If thebiceps/brachiaisare
week the patient will pronate the forearm beforeflexing the el bow.

Instructions to Patient: “Bend your elbow, hold it. Don’t let me pull it down.”

&
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WRIST EXTENSORS

Position of Patient: With the patient sitting with the elbow and forearm supported
andforearmisinfull pronationwiththefingersflexed.

Position of Therapist: Thetherapist should stand or sit at adiagond infront of the
patient.
Test: Support the patientsforearm under the wrist while the other hand used for

resistanceis placed over thedorsal surface of the metacarpas. Do not permit full
extension of thefingers.

Samplelngructionsto Patient: “Bring your wrist up, hold it. Don’t let me push it
down.”

QUADRICEPS

Postion of Patient: Withthepatient Stting with thetrunk gpproximeately perpendicular
to the floor, the leg is extended — but not locked — in extension at the knee. Trunk
extensonisalowed only if significant hamstring tightness precludes assuming the
recommended testing position.

Position of Therapist: Thetherapist stands at the side of the tested limb and the
testing hand is placed over anterior surface of distal legjust abovetheankle. The
other handisplaced under thedista thigh.

Test: The patient extends the knee through avail able range of motion but do not
allow knee to “lock” into extension during the test.

Instructions to Patient: “Straighten your knee and hold it, don’t let me bend it.”
ANKLE DORSIFLEXORS
Position of Patient: With the patient sitting, thekneeisflexed at 90°.

Position of Therapist: Thetherapist sitsinfront of testing limb and supportsthe
leg just abovethe posterior aspect of theanklejoint.

Test: Thepatient dorsiflexestheanklejoint without extending thegreset toe. Pressure
isapplied on thedorsum of thefoot (inthedirection of plantar flexion and eversion).

Instructions to Patient: “Pull your foot up to the ceiling.”
GLUTEUS MEDIUS

Position of Patient: Withthepatient sdelying, thetest legissuperior tothe supporting
leg. Thetest limbisdightly extended beyond midlineand pelvisisrotated dightly
forward. Thesupporting legisflexed for stability.
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Position of Therapist: Thetherapist stands behind patient and test hand is placed
on lateral surface of knee or at the ankle and the other hand isjust proximal to
greater trochanter of femur.

Test: Thepatient abducts against the applied resistance without flexing or rotating
thehipinether direction. Resistance by examiner isstraight and downward.

Instructions to Patient: “l am going to push down on your leg and | want you to resist
me.!!

GLUTEUS MAXIMUS
Position of Patient: With the patient pronethe kneeisflexed to 90°.

Position of Therapist: Thetherapist stands onthesideto betested and thetesting
hand is placed over the posterior thigh just above the knee. The other hand may
stabilizethe pelvisat the upper buttocks.

Test: The patient extendsthe hip through the avail able range of motion

Instructionsto Patient: kneeflexion at 90°. Res stanceisapplied directly downward
toward thefloor.

Instructions to Patient ;”Lift your leg towards the ceiling and keep your knee bent.”
TRICEPS

Position of Patient: Supineor prone

Fixation

Shoulder abducted to 90°, nuetral with regard to rotation, & supported between
the shoulder & elbow by thetable

Test

Extension of the elbow joint (to just short of full extension)Pressure against the
forearminthedirection of flexion

Hamstrings
Range of Joint Motion of Major Joints

Range of Motionisthe measurement of movement around aspecificjoint or body
part. To measure range of motion, physical therapists most commonly use a
goniometer, whichisaninstrument that measuresangleat ajoint. Goniometersshow
degreesof an anglefrom zero to 180 or 360 degreesand are availablein different
shapesand sizesfor the uniquejointsin the human body, example, when using a
goniometer to measure kneeflexion, the center of thetool will beat thesideview of

&
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thekneejoint, and thearmsof the goniometer areaigned in the center of thelong
bones above and bel ow the knee. Asthe kneeisbent or flexed themovablearms
provide ameasure of the degree of movement.

Range of motion of different movements of major joints

Shoulder joint

Abduction
Forward flexion
Extendon

180 degrees
180 degrees
45-60 degrees

Rotation (test with elbow flexed to 90 degrees, see Apley’s Scratch Test)

Externd Rotation
Internal rotation

Elbow joint

Elbow flexion
Forearm supination
Forearm pronation

Wrist complex

dorsflexion (extenson)
pamar flexion

radial deviation

ulnar deviation

Hipjoint

Hexion
Extenson
Adduction
Abduction
Externd rotation
Internal rotation

Kneejoint

Hexion

Extension - zero degrees

90 degrees
70-90 degrees

zeroto 145 degrees.
zeroto 85 degrees.
zeroto 80 degrees.

zeroto 70 degrees.
zeroto 80 degrees.
zero to 20 degrees
zeroto 45 degrees.

0to 125 degrees
0to 30 degrees.
0to 25 degrees.
0to 45 degrees.
0to 60 degrees.
0to 40 degrees.

0to 140 degress.
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Ankle joint

Neutra positioniswithfoot at 90 degreesto ankle.
DorsiflexionisOto 20 degrees,

Plantar flexionis0to 45 degrees.

Posture

Postureisthe position the body adoptsin responsetothe effects of gravity. It isthe
way you hold yoursdf in gitting, standing or lying down.

POSTURE

Postureisaterm used to describe aposition of the body or the arrangements of
body partsrelativeto oneanother. Ideal postures are those assumedto performan
activity inthemost efficient manner utilizing theleast amount of energy. All activity
beginswith aposture and endswith a posture. The relationships between body
partscan becontrolled voluntarily but to do thiswoul d requiretoo much concentration.
During normal functioning one’s postures and adjustments to postures are automatic
and occur quickly.

Good postur e:Good postureisthe attitude which, isassumed by Body partsto

maintai n stability and balance with minimum effort and | east strain during supportive
and non supportive positions.

CHARACTERISTICS OF GOOD POSTURE (Prerequisites of good posture):
For good postureto be maintained thefollowing must be obtained: The ability to
maintain ‘the body upright in good and erect position with less energy. The ability to
maintain ba ancein upright position viakeeping theline of gravity near the center of
the base of support.

Effectsof good posture: Maintaining good posture hasitsvaluesin different body
functionsand systems. Theeffectsof good postureinclude:

Helpsthe musclesin the body to be unloaded and rel axed.
Improvesrespiratory and circulatory efficiency.

Preventsunnecessary strain and fatigue.

Decreasestheincidence of diseasesresulting from bad posture.

Improves the subject’s state; mentally or psychologically.:

akrowbdE

Poor postur e: Poor postureisaposition resulting from any deviation fromideally
aligned erect posture (good posture).

Causes of poor posture: Poor posture may occur dueto:
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1- Defects in: Joints: such as stiffness or immobilization. sBones: such as shortening
or deformity. sMuscles: such as weakness, paralysis or contracture. Vision or
hearing.

2- Badhabits: ether fromearly childhood or from occupationd positions. Example
for that istheworkersthat perform jolswhich require continuousflexed position
of thetrunk.

3- Pain, fatigueor bad psychologica state.

Effectsof poor posture:

Poor posture causes deviaionsfrom thenormal ly digned posture.
Asaresult the body functionsare atered and thismay lead to

dysfunction and diseases. Q
Poor posturemay causeoneor moreof thefollowing dysfunction: (é

Easy fatigability and high energy expenditure.

1. Secondary deformitiesand compensatory postura defects. )
2.
3. Decreaseboth respiratory and circulatory efficiency. \%
4.

Pain, bad cosmetic appearance and psychological
disturbances.

Exercise Therapy Equipments

Poor Posture: Low Carrect Posto
lanck is boo arched hack has slig

Suspension frame

Tubular steel construction, with welded steel rod-mesh at the top for complete
suspensionwith

slings & ropes. Mesh facilitate suspension at any desired point inrelation to the
patient and asrequired in each individua case. Suspention therapy isthetreatment
giventothepatient toimprove ROM, and muscle strength.and support body parts
by using dingsand ropes.




Il Physiotherapy

Static cycle

A static cycle (also known as exercise
bicycle, exercise bike, or exercycle) isa
devicewith saddle, pedals, and someform
of handlebarsarranged ason abicycle, but
used as exercise equipment rather than
transportation.

An exercise bicycleis usually a special-
purpose exercise machine resembling a
bicyclewithout truewhedls, but it isa so possibleto adapt an ordinary bicyclefor
stationary exercise by placing it on bicyclerollersor atrainer. Rollersand trainers
are often used by racing cycliststo warm up beforeracing, or to trainon their own
meachinesindoors.

Treadmill

A treadmill isadevicegenerdly for waking or
running whilestayinginthe sameplace. Oneof
the most popular types of home exercise
equipment isthetreadmill, which providesa
straightforward, efficient aerobic workout.
—— Treadmills areagood choiceto begin anew
exercise routine because walking is well
tolerated by most individuals regardless of

fitnesslevel and for most back conditions. Asstrength and endurance are devel oped,
thetreadmill can beused for jogging and/or for interval training.

Quadriceps Table

Designed for effective adminigtration of progressiveresistanceexercisestotheknee
joint muscle groups. Both quadriceps and hamstrings can be exercised without
changing the position of patient.

Quadriceps Table with back re:
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Shoulder Wheel

The Shoulder Wheel is just such amechanism —it allows patients to perform resistance
exercisestoimproverange of motionand relievepain. —

The Shoulder Whesl isconstructed of a37"-diameter -
stedl tubewhed fitted with aresistance mechanismthat k7
revolvessmoothly around adrumto provideavaried  {}
arc of motion from 10° to 39°. By setting thehandleto | : T
aspecific position, resistanceiscontrolledfromOto %%
the maximum through acalibrated sensitiveresistance I :

mechanism. The Shoulder Whesel is mounted on 3
laminated hardwood boardsto easily attachtothewall.
Thewheel can beadjusted upto aheight of 26" tofit
al users.

Hand Exerciser

Hand Exerciser with Spring-Loaded Buttons. Ergonomically engineered to fit
comfortably in the palm of the hand, it isolates and develops finger strength,
coordinationandflexibility usng different res sancelevels Thisversatilehand exerciser

canwork individual fingersor be compressed as 1 unit to improve hand, wrist and
forearm strength asit identifies, tracksand givesimmediate positivefeedback onthe

USer’s progress. _
/“?%x

Medicine ball

A medicineball workout will add strength to your core, chest and armsand help
improveyour baanceand flexibility. Also, it doesnot
put any pressureon your joints, whileyou strength
trainwithit and will help giveyou agood workout
without therisk of aninjury. Seemoreat: http://
urbanwired.com/hed th/benefits-of-medicine-ball-
exercises/#sthash.frcA74dA .dpuf

&>
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Swiss ball

Anexerciseball, also knownasaSwissBall, isaball constructed of soft elasticwith
adiameter of approximately 35 to 85 centimeters (14 to 34 inches) and filled with
ar. Theair pressureischanged by removing avavestem and either fillingwith air or
letting thebd | deflate. It ismost often used in physical therapy, athletictrainingand
exercise. It canaso beusedfor weight training. Thebal, whileoftenreferredto as
aSwisshball, isa soknown by anumber of different names, including balanceball,
birth ball, body bal, bal, fithessball, gym ball, gymnastic bal, physiobal, pilates
ball, Pezzi ball, sportshall, stability ball, Swedish bal, therapy ball, or yogaball.

Abduction ladder

Shoulder Abduction Ladder - Ladder made of polished hard wood
having Thirty numbered stepsfor shoulder abduction exercises. Itis
used toincreasetherange of motion of the shoulder.

Parallel bar

Parallel bars are used in rehabilitation or therapy centersto help
patientsregain strength, range of motion, balance and independence
asthey learntowalk again or regain coordination. Parallel barscan
beusedfor patientswho needtolearn how
towak again, increasethe r range of motion, regain muscle
andlearnhow towalk without theuse of awalker, crutches
or cane. Parallel barsallow patientsto slowly taketheir
first stepswith the support of their hands and with the
guidance of aphysical therapist. Aspatientsare ableto
regain their mobility, they will beableto transition from
using the parallel barsto walking on the ground without

the assistance of aperson or device.
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Tilt table

Physical therapistsusetilt tablesto provide early weight bearing experiencesfor
patientstoo weak to stand on their own. Tilt tablesalso
help patients with orthostatic hypotension—a significant
dropinblood pressurethat occurswhen they movefroma
pronetoasitting position. Touseatilt table, thepatient lies
on top of the table on her back. The physical therapist
securesthe safety straps around the patient, then slowly
eevatesthetable, putting thepatientinto astanding position,
while monitoring her blood pressure and heart rate
throughout the treatment. Tilt tabl e treatments can prevent
osteoporosis via weight bearing, as well as ankle
contractures, blood clots, pulmonary embolism and other bed rest complications
for thehospitalized patient.

Wheelchair

A whedchar isa chawithwheds. Thedevicecomesinvariationsalowing either
manua propulsion by the seated occupant turning
therear whedlsby hand, or eectric propulsion by
motors. Thereare often handles behind the seat
to allow it to be pushed by another person.
Wheelchairs are used by people for
whom walkingis difficult or impossible due
to illness, injury, or disability.

V(i!, i :

Crutches

A crutchisamohility aid thet transfersweight from
thelegsto the upper body. It isoften used for peoplewho cannot usetheir legsto
support their weight, for reasonsranging from short-terminjuriestolifd ong disabilities.

Axillary crutches, elbow crutches and forearm crutches

. =/ 33




Practical (Detailing)

1.

Freeexercises

a

b.

C.

Upperlimb
Lowerlimb
trunk

Ressted exercise

a

Shouher joint

I.  Flexersand Extensors
ii. Adductorsabductors
Elbow joint

I. Hexors

ii. Extensors

Wrig

I. Hexors

ii. Extensors

jii. Ulnar andradid deviators
Hand

I.  Finger flexorsand extensors
Hipjoint

I. Flexorsand extensors
ii. Abductorsand adductors
Knee

I. Hexorsand extensors
Ankle

I. Dors andplantar flexors

Passive movement

a

® 20 o

Shoulder girdle
Shoulder joint
Elbow joint
Wrigt andfingers
Hipjoint

Il Physiotherapy
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f.
g

Kneejoint
Ankle

Fundamentd pogition

® a0 T @

Standing
Siting
Kneding
Lying
henging

Derived pogition

® a0 T @

Standing
Sitting
Kneding
Lying
Hanging

Grading of muscle power of mgjor muscles

a

Shouher

I. Flexersand Extensors
ii. Adductorsabductors
Elbow

I. Hexors

ii. Extensors

Wrig

i. Hexors

ii. Extensors

iii. Ulnar andradiad deviators
Hand

i.  Finger flexorsand extensors
Hipjoint

i. Flexorsand extensors
ii. Abductorsand adductors
Knee




I. Flexorsand extensors
g Ankle
I. Dors andplantar flexors
7. Rangeof motion of mgor joints
Shoulder joint
Elbow joint
Wrigt andfingers
Hipjoint
Kneejoint
Ankle
8. Good and bad posture.
a. Pogtura andysisof agiven modal

=D a0 0T

Il Physiotherapy

9. Preparation and maintenance of exercisetherapy equipment.

Staticcycle
Treadmill
Quadricepstable
Shoulder whed
Hand exerciser
Medicinebal,
Swissbal
Abduction ladder
Paralld bar

j. Tilttable

K. Whed chair

l. crutches
Assessment Activities

e Seminar

* Assgnments

S@ "o a0 o

*  Chart preparation
e Poster Preparation
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Quiz
Collection of related material sfrom magazine

TE Questions

1.

Differentiate between active and passive movement

2. Writeabout different typesof active movement
3.
4

. Short noteon

Write about thefundamentad positions.

Muscle power grading
|deal posture

Typesof suspension
Freeexercise

© O O o o

Principlesof passvemovement
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UNIT 3.3 HUMAN LOCOMOTION (GAIT)
Introduction

Gait or humanlocomoationisvery important in phys othergpy. Thischapter introduces
gait cydle, pathologicd gait patternsand gait training. Also describesabout thetransfer
techniques.

Learning outcomes

The learner:

*  Tounderstandthe stepsof norma human locomotion and toidentify different
pathologicd gait patterns

*  Toassstthephysiotherapist indifferent typesof gait training

*  Toganexpertiseinthetransferring of the patientsfrom bed to chair and vise
versa

Concepts (Detailing)
Definition and Gait cycle

Human gait refersto locomotion achieved through the movement of human limbs.
Human gait isdefined asbipedd, biphas c forward propul sion of center of gravity of
thehuman body, inwhichtherearedternatesnuousmovementsof different segments
of thebody with |east expenditure of energy.

When walking , Onefoot is awaysin contact with the ground .Thereisabrief
period of double support during thegait cyclewhen both feet arein contact with the
ground .The 4 limbs move in a diagonal reciprocal pattern Eg. —the right arm and
theleft leg move forward simultaneoudly, followed by theleft arm and right leg.
When running, Thereisabrief moment during the gait cyclewhen both feet are of f
theground

Different gait patternsare characterized by differencesinlimb movement patterns,
overdl ve ocity, forces, kinetic and potentia energy cydes, and changesin the contact
with the surface (ground, floor, etc.). Human gaitsarethevariouswaysinwhich a
human can move, either naturally or asaresult of specidizedtraining.

The Gait Cycle

Thegait cycleisarepetitivepatterninvolving stepsand strides. A stepisonesingle
step, adtrideisawholegait cycle. Thesteptimeisthetimefrom onefoot hitting the
floor tothe other foot hitting thefl oor. Step width can be described asthe mediolaterd
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space between thetwo feet.

Classification of thegait cycleinvolvestwo main phases. the stance phase and the
swing phase. The stance phase occupies 60% of the gait cycle whilethe swing
phase occupiesonly 40% of it. Gait involves acombination of open- and close-

chanactivities.

Sancephase:Beginswiththehed strike- thisisthe moment whenthe hedl begins
to touch the ground but thetoes do not yet touch. In the midstance phase, we can
see settlement of thefoot at thelateral border. During the changefrommid stanceto
toe off, the 5 metacarpo phal anges contract. Thetoe-off phaseisalso named the

propulsive phase.

Swing phase: When the stance phase ends, the swing phase begins. Thisphaseis

the phase between the toe off phase and the
hedl strike phase. In the swing phase we can
recognize two extraphases - accel eration and
declaration. The acceleration phase goesfrom
toe-off to midswing, whileded aration goesfrom
midswing to heel strike. In the acceleration
phase, the swing leg makes an accelerated
forward movement with thegod of propelling
the body weight forward. The declaration phase

Stance Phase [60% of total) Swing Phase

B
......

brakes the velocity of thisforward body movement in order to place your foot
downwith control. Between thesetwo phases, themid-swing phaseoccurs. Inthis
phase, both feet are under the body, with the heel next to each other

A moredetailed classification of gait recognizessix phases:

Hed Strike
Foot Flat
Mid-Stance
Hed-Off
Toe-Off
Mid-Swing

Hed Srike-Hed strike, dsoknown asinitid contact, isashort period which begins

themoment thefoot touchesthe ground and isthefirst phase of double support.
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Foot Flat- Infoot flat, or loading response phase, the body absorbstheimpact of
thefoot by rollingin pronation

Midstance-In midstance the hip moves from 10° of flexion to extension by
contraction of thegluteusmediusmuscle.

Heel Off-Hed off beginswhen the heel leavesthefloor. In this phase, the body
weight isdivided over the metatarsal heads.

Toe Off-.Intoe-off, likethe name says, the toes|eave the ground

Mid Swing- In the midswing phasethe hip flexesto 30° and the ankle becomes
dorsiflexed dueto acontraction of thetibiaisanterior muscle. Thekneeflexes 60°
but then extends approximately 30° dueto contraction of thesartoriusmuscle. This
extension is caused by the quadri ceps muscles.

I
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Pathological gait

Normal walkingisthe standard against which pathol ogy ismeasured. Efficiency is
often reduced in pathology

Circumductory gait -Hemiplegic Gait- often seen asaresult of astroke. The
upper limbisinaflexed position, adducted and internally rotated at the shoul der.
Thelower limbisinterndly rotated, knee extended and theankleinverted and plantar
flexed. Thegaitislikely tobedow with circumduction or hip hitching of the affected
limbtoaidfloor clearance

Scissoring gait-Diplegic Gait. Spasticity isnormally associated with both lower
limbs. Contractures of the adductor muscles can create a ‘scissor’ type gait with a
narrowed baseof support. Spadticity inthelower hdf of thelegsresultsin plantarflexed
ankles presenting in “tip toe’ walking and often toe dragging. Excessive hip and knee
flexionisrequiredto overcomethis.

Festinent gait -Par kinsonian Gait often seen in Parkinson’s disease or associated
with conditionswhich cause parkinsonisms. Rigidity of jointsresultsinreduced am
swing for balance. A stooped postureand flexed knees are acommon presentation.
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Bradykinesiacausessmall stepswhich are shuffling in presentation. Theremay be
occurrences of freezing or short rapid bursts of steps known as “festination’ and
turning can bedifficult

Ataxic Gait isseen asuncoordinated stiepswith awide base of support and staggering/
variablefoot placement. Thisgait isassociated with cerebellar disturbancesand can
be seen in patients with longstanding alcohol dependency .People with
‘Sensory’Disturbances may present with a sensory ataxic gait. Presentation is a
wide base of support, high stepsand slapping of feet onthefloor in order to gain
some sensory feedback. They may ad so need to rely on observation of foot placement
and will oftenlook at thefloor during mobility duetolack of proprioception.

High stepping gait -Neur opathic Gaits. High sepping gait to gain floor clearance
often dueto foot drop

Antalgic Gait Antalgic gait meansthat the pattern observed isaresult of pain. Pain
can causeavariety of responses, ranging fromalack of forceful activationuptoa
full blownflexor withdrawal reaction.

Inantalgic gait, the problem is chronic to one degree or another and the patientis
attempting to compensate.ey : Degenerative Joint Disease(DJD) /Ogteoarthritis(OA),
bony or soft tissuetrauma, heel spur, etc

Gait training

Gait trainingisatypeof physical therapy that helpspeopleimprovetherr ability to
stand and walk. Onegoal of gait trainingispreventing falls. Gait training may be
recommended after anillnessor injury, to help a patient regain independencein
walking, evenif an adaptive deviceisneeded. Gait training hel psstrengthen muscles
and joints, improves balance, improves posture, devel ops muscle memory, builds
endurance, and retrainsthelegsfor repetitive motion. The secondary benefit of gait
trainingisareduction of other illness, such asheart diseaseand osteopoross, through
physical activity and movement. People who choose gait training may become
hedlthier overd| than peoplewho chooseimmobility.

Gait training is usually started as soon as possible after an injury or a health
complication. A doctor will prescribeit aspart of physical thergpy. The patient must
be hedlthy enoughfor physical activity and movement and havejointsthat arestrong
enough to support thetherapy.
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Types of weight bearing precautions:

Non-weight bearing: Do not apply any weight throughinvolved | eg.

Touch down weight bearing: Allow only thebd| of thefoot to touch thefloor
for balance purposes.

Partial weight bearing: Allow amaximum of 50% body weight to beapplied
totheinvolvedleg.

Weight bearing astolerated: Allow asmuchweight astolerated through the
involvedleg.

Use of Crutches

Standing up with crutches

Slideyour hipsforward to the edge of the chair, bed or toilet seat.
Keepyour injured/healingleg straight and your healthy |eg beneath you.
Placeboth crutchesin the hand of your injured/ healing side, pam down.
Your injured/hedlingleg should remaininfront of you, bearing no weight.

Once standing, reach with your free hand for the other crutch and place both
crutches under your armpitswith your handsfirmly grasping the handgrips.

Walking with crutches

At the sametime advance both crutches approximately onefoot ahead while
bal ancing your weight on your hedthy leg.

Step forward withyour injured/heding leg.

Step forward with your healthy leg, bringing it through the crutches and past
theinjured/ hedingleg.

Move crutchesforward to balance yoursalf.

Remember to keep your weight on your hands, not your armpits.
Keepinmind your crutchestake up room on the sides and can get caught on
things, so keep awide spacearound you.

Look ahead to where you are walking; don’t look at your feet.
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Climbing stairs with one crutch

Ascending: Walk upthestairswith onecrutchif you have asturdy handrail on
oneside. Keep one crutch under your arm (opposite side of handrail) while
placingtheother crutch sideways inthe oppositehand. Lift your hedthy legup
tothenext step, followed by theinjured/healing leg, then the crutches

Descending: Walk downthe stairswith onecrutchif you haveasturdy hand-
rail ononeside. Lead withthecrutch first, followed by theinjured/ healing
leg. Thenlower your hedlthy leg.

Climbing stairswith both crutches

Do not walk up or down stairswith crutchesif you aredizzy or lightheaded or
if any stepsarewet, icy or snowy.

In case of emergency, sit down on the step and slide up or down on your
bottom, then stand up once you have compl eted your climb or descent.

The phrase“up with the good, down with the bad” can beused to help you
recal whichlegtolead withwhilecdimbing stairs.

Ascending: Walk up to the bottom step as closely aspossible. While putting
downward pressureon the crutcheswith your handson the handgrips, lift your
healthy leg up (“up with the good”) to the first step. Follow wi th the injured/
hedling leg, followed by the crutches.

Descending: Bring your feet as closeto the edge of the step as possible.Lower
both crutches to the next step down and then lower your injured/healing leg (“down
with the bad”) to the next step without putting pressure on the leg. Lower your hips
while putting pressure on the crutcheswith your arms.Lower your healthy leg down
tothenext ste.
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Transfer Techniques

Transferring inand out of your wheel chair puts higher stressonarmsand shoulders
than anything €l se patientsdo on aregular basis. Learning the correct way to transfer
isextremely important in order to keep thearmsfunctioning and pain-free. Everyone
needsindividualized transfer training to preservefunction and avoid injury. Work
withaphysica therapist tolearn thebest transfer technique . Transfer technique may
need to be readjusted as years go by. If develop any problems or if living
circumstances (e.g. pregnancy) or activities change, go back to your therapist for
advice.

Safe transfer rules and technique

Technique

Pogtioning/setup

Get asclose aspossibleto the surface you want to moveto.
Lock your whedlsif transferring from awhee chair.

Put your feet on floor (unlessyour therapist tellsyou not to).
Scoot to theedge of your chair.

Get your armrest out of theway onthe side next to the surfaceyou aretransferring
to.

Lean your trunk forward.

When transferring, your head should movein the opposite direction of your hips.
Thisisknown as ahead-hipsrel ationship and can hel p with movement and clearing
obstacles.To protect your shoulders, keep your arms as close to your body as
possible (about 30-45 degrees away from your body) whileyou arelifting your
weight.To protect your wrists, try to grip an edge or grab bar with your fingers
rather than laying your handsflat. Keeping your handsflat and putting your weight
onyour palmsisadangerouspositionthat canlead towrist problemssuch ascarpal
tunnel syndromedown theroad.

Lift-off

M ake sureyou are clearing obstacles (not bumping or rubbing) to avoid shearing
and pressure sores.If you cannot perform the transfer in one smooth movement
whilekeeping your arms closeto your body, movein several small stepsand/or use
atransfer board.Be careful diding acrossthetransfer board becausethe motion can

damage your skin. Use apad or towel on the board when bare skinmay comein
contact with theboard during thetransfer.Alternate | eading arms and direction of
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transfersto keep your arm musclesba anced and reducestrain on oneside. Maintain
idedl body weight. The moreyou weigh, the moreweight you haveto transfer and
themore stressyou put on your shoulders and arms.If you are unableto performa
transfer safely or areat risk for devel oping arm pain, you should strongly consider
using one of themany kinds of patient liftsavailable.

Wheel chair to bed
Stepsfor transferring from Wheelchair to Bed

1. Havethebedatthelowest level.

2. Park the wheelchair with the person’s strongest side next to the bed.

3. Lock thewhee chair brakesand removefeet fromfoot rests.

4. Swingor removefoot restsfromwheelchair.

5. Explanthesequencedf lifting and pivoting into thewhed chair (example: onthe
count of 3, 1 amn goingto help you stand up and turn to your strong Side; eg right
sdeasin above example; and sitinthewhed chair).

6. Using the bear hug technique, ask the person to place his/her arms on your
shouldersasyou place your armsaround higher trunk.

7. Bracket their feet with your feet to prevent :
slipping. esphinan)

8. Usingyour legmuscles standupandbring | ™
the person upward in a slow steady rising b & o
motion. /‘ » ; = A

9. Seat theperson on the bed - o

10. Assistin bring the person’s legs up onto the ~ X/ L
bed. vt 0 Ik

Patient’s ) &S |

11. Positionfor comfort. knee should ', W

be between % I i
Bed to wheelchair your legs. P

Stepsfor transferring from Bed to Whed chair

1.
2.
3.

Removecl utter fromarea, including al scatter rugs
Discusswiththetransferee, the processbefore and during thetransfer

Theamount of roomavailablefor transfer will dictate which sideof thebed you
will betransferring from.

Determineif thetransferee hasastronger side, ashe/shewill be better ableto
scoot to the edge of the bed on that side prior to transfer.




10.

11.

12.

13.

14.

15.

16.
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Position wheelchair on the transferee’s strongest side (for example if the right
sdeisstrongest, youwill betransferring from theright side of thebed.)

Assist person to betransferred to edge of bed and to sitting position first with
feet dangling and then with feet onfloor

For ease of transfer, position thewhedl chair next to the knee on higher stron-
gestside

Pull wheelchair within a foot of the person’s knee and lock the wheelchair
brakes

Explanthesequenceof lifting and pivotinginto thewhed chair (example: onthe
count of 3, | am going to help you stand up and turnto your strong side; egright
sdeasinaboveexample; and sitinthewheelchair)

Using the bear hug technique, ask the person to place his/her arms on your
shouldersasyou placeyour armsaround hisher trunk

Bracket their feet with your feet to prevent dipping

Usingyour leg muscles, sand upand bring
the personupwardinadow steady rising
If trandfereeiscapable, havehim/her reach N\
for thefurthest whed chair armrest '

Pivot towardswhed chair seat, and lower
dowly

Attach or swing foot rests of wheelchair
intoplace

Place person’s feet onto foot rests of
whedlchair.

Practical (Detailing)

Demondtration of gait and identification of its phases
a Stance

b. swing

Demongtation of pathologicd gait

a. Cicumductory
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=)

- o o 0

Scissoring
Fedtinant
Ataxic
Highsepping
Antagic

3. Crutchwaking

a

b.

C.

d.

€.

NonWeight Bearing
Partid Weight Bearing
Full Weight Bearing
Ascending

Descending

4. Trandertechnique

a

b.

Whed chair to bed
Bedtowhed chair

Assessment Activities

Chart preparation
Poster Preparation
Coallection

Mode Preparation
Practical presentation

TE Questions

1. Ddiinegat

2. Writeabout thephasesof gait cycle
3. Short noteon

Scissoring gait
Cicumdectory gait
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UNIT3.4 HYDROTHERAPY

Introduction

Hydrotherapy isthe use of water in the treatment of different conditions, including
arthritisand related rheumatic complaints. Hydrotherapy differsfrom swimming
because it involves special exercises that do in awarm-water pool. The water
temperature is usually 33—36°C, which is warmer than a typical swimming pool.

Learning Outcomes

Thelearner:s  To gain expertisein the preparation of pool for treatment session

and assisting the physiotherapist in thepool during trestment

*  Toganexpertiseinthepreparation of contrast bath session and assisting the
physiotherapist intreatment.

*  Togainexpertiseinthe preparationfor cryo therapy treatment session and
assisting thephysiotherapist in treatment

Concepts (Detailing)

Hydrotherapy, formerly called hydropathy, isapart of medicine and alternative
medicine, in particular of naturopathy, occupational thergpy and phys otherapy, that
involvesthe useof water for painrelief and treatment. Hydrotherapy isthe use of
water totreat adisease or to maintain health. Thetheory behind it isthat water has
many propertiesthat giveit theability to hedl:

1. Water canstoreand carry heat and energy.

2. Water can dissolve other substances, such asmineralsand salts.

3. Water cannot hurt you, evenif you are sensitiveto your surroundings.
4

Water isfound in different forms, such asice, liquid, or steam. Icemay beused
tocool, liquidisused in bathsand compresses at varying pressures or tem-
peratures, and steam isused in steam baths or when breathing in.

Water can help blood flow.

Water hasasoothing, calming, and relaxing effect on people, whether ina
bath, shower, spray, or compress.

7. Exerciseinwater takestheweight off apainful joint while also providing
resistance.

Peopl e use hydrotherapy to treat many illnessesand conditions, including acne;
arthritis; colds; depression; headaches, sscomach problems; joint, muscle, and nerve
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problems, deep disorders; and stress. Peopledso useit for relaxationandto maintain
health.You can a so use hydrotherapy to reduce or relieve sudden or long-lasting
pan.

Pooltherapy

Asthenameimplies, pool therapy isgeneraly conducted with participantssubmerged
inaswimming pool that isdeep enough to reach their shouldersor neck.Pool offers
multipledepthsand an adjustable current for variablelevelsof resstance exerciseor
swimming. Aquatic exerciseisespecialy hel pful for rehabilitation of leginjuriesor
for conditionswith limited tolerancefor land-based therapy such asfibromyagia,
arthritis, and sometypes of back pain. Also, amechanical lift enablesmost patients
to easlly enter andexit the pool . Ask your physicianif your condition isappropriate
for aquatic therapy.

Each facility’s approach to water therapy instruction may differ a bit depending on
thefocusof theclass, but participants should ook for thefollowing:

*  Acdlean,wdllit pool that iscomfortably warm but not hot, usudly between 90°
and 94° f. cooler pools may be safely used as well, but the comfort of the
warmer water may be useful

* A knowledgeable instructor who
explansand demongtratesexercises

* A setof exercisesthat worksvarious
joints and areas of the body, from
the neck, through the back, and
downtothefeet

*  Use of flotation devices, such as
belts, barbdlls, or boards, to provide added resistance or stability.

Contrast bath

Contrast bath also known as “hot/cold immersion therapy is a method of treating
musclesoreness, selling, and inflammeation. It wasa so used for tregtingjoint injuries,
mild sprains, symptomsof chronic pain and repetitive straininjuries. Contrast baths
canbedoneat hometotreat inflammationand pain. Itisalsowidely used by athletes
to speed up musclerecovery after strenuous exercise. Cold water constrictsthe
blood vessels (Vasoconstriction) and hot water opens up the blood vessels
(Vasodilation) this creates a “pumping action” that forces circulation. Contrasting is
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a so much easier and more practica and effectiveto apply to thelimbs, sothe best
common candidatesfor contrasting are: plantar fasciitis, shin splints, carpal tunnel
syndrome, tennisel bow and Achillestendinitis.Contrast bathsis used asastandard
part of many rehab facilitiesfor treating muscul oskel etal injuries, especialy with
repetitivestrain or overuseinjuries

The Process

Beforeyou start, you will need:

Two containerslarge enough and having the proper shapeto alow thebody part to
betreated

Water-bath thermometer

Drape sheet

Towels(for drying and to put under the basins)
Cold compressfor the head (cold washcl oths)
Pitcher to remove and add hot water

Meansfor heating water if not near atub or sink
Icefor cold compressand cold bath
Procedure for hot and cold contrast bath

Place thebody part(s) to betreated in hot water 104 degreesF. (40 degreesC.) for
3-4 minutes. Apply acold compressto the head. Then placethe body partinice
water or tap water—45 to 70 degrees F. (7-21C) for 30 seconds to 1 minute).
Whilethey areinthecold, increasethetemperature of the hot water each time, but
do not exceed 110 degrees F (43 degrees C). In other words, after each change,
increasethe contrast between the hot and cold. Make 6 to 8 changes and aways
end with cold (except in cases of rheumatoid arthritis, in which case/inwhich you
would endin hot) and dry thoroughly.

Asprevioudy mentioned, warm and cool contrast baths are performed for diabetic
individuals, but should not be attempted by alayperson. Warm water isdefined as
92 degrees Fto 100 degrees F. Cool water isbetween 70 and 80 degreesF. If the
personisadiabetic, do not exceed 102 degreesF (give only if thefoot pulsesare

pa pable).

&
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Cryotherapy

Cryotherapy in physica therapy isthe gpplication of cold for trestment of symptoms
of or problemsassociated with musculoskeletdl conditions, suchasstrainsand sprains.
Cryotherapy isalso called cold therapy.

Health expertsgenerally agreethat cryotherapy should betheinitial treatment for
acuteinjuries, such asmusclestrainsand sprains. Cold can helprelieveyour pain. In
addition, cold helpsin vasoconstriction of blood vessd sat thesteof injury, thereby,
limiting bleeding and edemaformation.

Side-effects of cryotherapy

Cold applicationisrelatively safewhen appropriately done. Prolonged exposureto
acold moddity may lead tofrostbiteinjury. To avoid frostbiteinjury during physica
therapy treatment, the physical therapist should follow the recommended time of
cold application. If acommercial cold pack or cold hydrocollator pack isused, it
should bewrapped with severa layersof towel before application.

Types of Cryotherapy Application

Cryotherapy may be employed by way of any of thefollowing: Ice massage, Ice
packs, Commercia cold gd (hydrocollator) packs, Cold spraysand Cold whirl pool
baths.

&
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Practical (Detailing)
1. Application of contrast bath of given subject
2. Application of cryotherapy
Assessment Activities
e Seminar
e Assgnments
» Practical performance
TE Questions
1. Shortnoteon
* Indication of pool therapy
» Contrast bath
2. Writeabout thedifferent typesof cryotherapy application
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UNIT 3.5 SUSPENSION THERAPY
Introduction
Therapeutic exercisesgiven to the patientsto increase ROM and muscle power
while supporting body partsby using ropes, pulleysand dings
Learning Outcomes
Thelearner:
e  Thelearner will beableto
*  Gan expertiseinthe preparation and maintenance of the suspension unit and
gingthephysothergpistin
»  Treating patientsusing suspension unit
Concepts (Detailing)

Thetechniqueisusedto freeabody part from theresistance of frictionwhileitis
moving thepart.Itissuspended inading attached to aropethat isfix to an gppropriate
point above the body segment. Suspensiontrainingisatool that usesbody weight
and gravity to chalenge the neuromuscul ar system inways conventiona exercises
are unableto accomplish. The suspensiontrainer providesan aternativeto working
out with an exercise machine. The system-which usesadevicethat hangsfromthe
celling-was developed by Navy Sedls.

Suspension training beginswith an upside-down, Y-shaped strap system hanging
securely overhead. Exercisesinvolvethe user holding on with oneor two hands or
feet with oneor two limbscontacting theground. Theuser must dwaysbein contact
with theground, except when performing moreadvanced plyometric physiotherapy
EXErcises.

Benefits of Suspension for rom Exercise

» Activeparticipationisrequired thusthe patient learn to usethe appropriate
musclefor desired movement

* Redaxationispromoted through secure support and smooth rhythmic motion
» Littleworkisrequired of stabilizing musclesbecause thepart issupported

* Modificationcanbe made tothesystemto providegradesof exerciseresis-
tance

o Afteringructionthepatient canoften work independently of atherapist
*  Suspension therapyisa formof asssted exercise
Different typesof Ropes, dings, pulliesand clipsare used to suspend body part
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Types of suspension
Vertical fixation

Theropeisfixedsothatit hangsvertically abovethecentreof gravity of thepart to
be suspended. The centre of gravity of each part of the body is, at the junction of
theupper and middlethird. The point of attachment of theropeisover thecenter of
gravity of themoving segment. Thepart canthen movelikeapendulum. Themovement
issmall range. Thistypeisused for support.

Axial fixation

This occurs when all the ropes supporting a part are attached to one *S” hook which
isfixed toapointimmediately above thecentre of thejoint Thepoint of attachment
of theall theropesupporting the part isabovetheaxis of thejoint to bemoved. The
partwill moveonaflat planpardld tothe floor thistypeof fixationdlowsfor maximum
movementof thejoint

—

Guthrie smith apparatus
Practical (Detailing)
Preparation and positioning of axial and pendular suspension
Assessment Activities
» Practical performance
TE Questions
The instrument used for suspension therapy is known as ——
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UNIT 3.6 RELAXATION
Introduction

P anned relaxation cdmsanxiety and hel psbody and mind to recover from everyday
rush and stress. Music, along soak inthebath, or awalk inthe park do thetrick for
some people, but for others it’s not so easy.

Learning outcomes
Thelearner:

»  Student will beableto teach the patient theway of attaining good relaxation
prior to the treatment

Concepts(Detailing)
Reaxationtechniques

A relaxationtechnique isany method, process, procedure, or activity that helpsa
persontorelax; to attain astate of increased camness; or otherwisereducelevels

of pan, anxiety, stress or anger. Relaxation techniquesare often employed asone
element of awider stressmanagement program and can decrease muscletension,
lower the blood pressure and slower heart rate and breath rates.

Choose a quiet place where you won’t be interrupted. Before you start, do a few
gentlestretching exercisesto relieve muscular tenson. Makeyourself comfortable,
ether gtting or lying down. Start to breathed owly and deeply, inacam and effortless
way. Gently tense, then relax, each part of your body, starting with your feet and
working your way up to your face and head. Asyou focus on each area, think of
warmth, heavinessand relaxation. Push any distracting thoughtsto theback of your
mind; imagine them floating away. Don’t try to relax; simply let go of the tension in
your muscles and alow them to becomerelaxed. Let your mind go empty. Some
peoplefindit hel pful to visudiseacam, beautiful placesuch asagarden or meadow.
Stay likethisfor about 20 minutes, then take some deep breaths and open your
eyes, but stay sitting or lying for afew moments before you get up.

Contrast Method
Pull your feet up towards you ashard asyou can then relax them

Point your toes away from you then relax them

Either push your kneesdown into the pillow (if you arelying down) or push your
feet downintothefloor (if you aresitting down) then relax
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Tightenyour buttocksthen relax them
Makeatight fist with both handsthen relax them
Stretch both handsout into star shapesthenrelax them

Tighten the musclesaround your el bows and either push downinto the bed or onto
thearmsof thechair thenrelax them

Pull your shouldersup towards your earsthen relax them
Push your head back into the pillow or head rest then relax

Now your musclesarein abetter state of relaxation. Stay in the position from your
contrast method and begin to focus on your breathing. Try not to change your
breathing pattern. With every breath in feel your chest rise, and with every breath
out fedl your chest fall. Asyour chest fallsfed yourself sink dightly further intothe
chair or bed. Try todothisfor at |east 10 minutes.

Practical (Detailing)

Preparation and positioning of the given subject for relaxation
Assessment activities

Attention on practical procedures

TE Questions

Writeabout definition and technique of relaxation
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UNIT-3.7 CHEST PHYSIOTHERAPY
Introduction

Chest physi otherapy also known as chest physical therapy (CPT ) isatreatment
that hel psto remove the excess secretions (al so called mucus, phlegm, sputum)
frominsidethelungs, by physical means. It isused to assistsacough, re- educate
bresthing musclestoimprove ventilation of thelungs. For somepeople, thistrestment
isonly needed for ashort timeafter alungillness. Otherswith chroniclung diseases
will need to perform thistreatment daily because they have alot of mucusto the
upper airwayswhereit can be coughed out. Thisreducesthe chanceof lunginfection
and makes breathing more comfortable

Learning Outcomes

Thelearner:

* understand theimportanceof breathing exercise

* demondtrateinspiratory and expiratory breathing exercise
*  understand thetechniquesof postura drainage
Concepts (Detailing)

Aims of chest physiotherapy:

1. Toprevent accumulation of secretion.

Drainage of secretion.

To reducethework donein breathing.
Tomaintain andimprovechest wal maobility.
Toimprovebreathing pattern.

To educate normal and efficient breathing pattern.
To devel op respiratory musclesendurance.
Toimprove cardiopulmonary exercisetol erance.

Chest phys cd thergpy indudesposturd drainage (bronchid drainagetherapy), active
cydeof breathing technique (ACBT), autogeni c drainage,positiveexpiratory pressure
technique (PEPT), chest percussion, chest vibration, turning, breathing exercises
forced expiratory techniques (FET) eg.coughing and huffing and incentive spirometry

O N Ok~ WD

Postural drainage

Postural drainagetechniquein which the patient assumesone or morepositionsthat
will facilitate the drainage of secretionsfrom thebronchial airways. The procedure
uses gravity to move secretionstoward thetrachea, where theycan be coughed up
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moreeasly. Externa manipulation of thethorax includespercussion (or "clapping,”)
and vibration, often donein conjunctionwith postura drainage

Per cussion involvesrhythmic strikingof thechest wall over theareabeing drained.
Themanua methodisdone.

Withhands cupped, fingersflexed, and thumbsheld tightly against index fingers. If
done properly, ahollow sound is heard and thereis no discomfort to the patient.

Vibrationisdoneimmediately after percussonandisdirected tothesameareaWhile
thepatient performsa prolonged exhdation through pursed i ps, thetherapist presses
theflat of thehandsor the mechanical device

against thethorax inadownward movement toward themidlineof thebody. Thisis
repeated four or fivetimes.

Thepurposeof both activitiesisto did odge plugsof mucusalowingair to penetrate
behind them and thusaidintheir remova.

Breathing exercise

Exercisetha enhancestherespiratory system by improving ventilation, srengthening
respiratory muscles, and increas ng endurance. It isusedin pulmonary rehabilitation

Goals
» Tostrengthen theabdomina musclesand diaphragm.
» Todecreasetheuse of the accessory muscles of respiration.
» Todecreasethework of breathing.
» Toincreasetheefficiency of breathing.
» Toincreasethoracic cagemobility andtidal volume.
* Toassstinremoval of secretions.
* Toincreasechestwall compliance.
» Toincreaseexercisetolerance.

I ndicationsBreething exercisesareindicated in any pathol ogica state, which causes
the patient to use hismusclesof respirationinefficiently resultinginanimparment of
pulmonary function; generaly, any patient with an abnormal pattern of breathing or
increased work of breathing. They are donein conjunction with cough effort to
assuretotal lung clearing.
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Contraindications: Voluntary breathing exercisesare contraindicated:

* Inacutemedica or surgica emergencies.

* Inapatient whoselevel of consciousnessdoesnot alow hisfull cooperation.

»  Significant painor discomfort: dthough most definitely not acontraindicationto
therapy, pain or discomfort should be considered by thetherapist and al pos-
sible steps taken to relieve it if it interferes with the patient’s cooperation.

Step

Action

~N OO oA WDN P

10

11.

.

Check patient’s medical record for physician’s orders.
Wash hands.

Explain purpose/goal s of breathing exercise(s) to the patient.
Position patient for most efficient bresthing pattern
Auscultate patient’s chest.

Instruct patient on specific breathing exercise.

Have patient repeat exerciseuntil he/sheisperforming it adequately
without supervision.

Have patient cough. Auscultate chest.
Therapist may demonstrate by exaggerated pantomime.

Document outcome/effectiveness of breathing exercise(s) on RCS
trestment card.

Maintains proper medical and departmenta records, per RCS Poli-
cies7.1.1and7.1.2.

J

Pursed-Lip Breathing - Detailed Purpose
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Helpsto maintain higher and expiratory pressurein theairways. Preventsalveolar
collapseand extendsa veol ar collapsetime onset

[ Sep Action

1 Instruct patient to pucker higher lipsinawhistling position.
2 |Askpatient to exnadedowly and completely.

3 Havepatient repest exercise.

4 May be used in conjunction with digphragmatic breathing.

& J

Digphragmatic Breathing - Detailed Purpose

Used to help strengthen and train the diaphragm and other respiratory abdominal
muscles. Toincreasetida volume.

(" )

Sep Action

1 Position the patient in a45? rel axed Stting position with the back and head
supported.

2 The therapist places hand on the patient’s upper abdomen.

3 Have the patient inhale through nose, letting the therapist’s hand rise during
ingpiration.

4 Then have the patient exhale through pursed-lips, while the therapist’s hand
pressesinward on the abdomen.

5 Have the patient perform this exercise with patient’s hand on upper
abdomen.

6 Have patient repeat exercise until adequate expansionisachieved.
7 | Thepatient should relax upper chest and shoulders.
Lateral Costal Excursion - Detailed Purpose

Mobilizethethoracic cage. Help relieve splinting from incision or abdominal
pan.
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Sep Action
Havethepatient sit erect on the edge of thebed or chair.

The therapist should place hands over the patient’s lower ribs or upper
abdomen.

3 Instruct the patient to exhale, while the therapist appliesfirm pressure
against the patient’s ribs and abdomen with hands. Have the
patient exhaethrough pursed-lips.

4 Have the patient inhale, pushing the lower ribs outward against the
therapist’s hands. The therapist should gradually increase resistance to
thismovement, asmuch as can betolerated by the patient.

5 Havethe patient perform thisexerciseusing own hands.

Undesirable Side Effects :

Patient whoisunableto perform exerciseeasily may increasethework of breathing,
by use of accessory muscles.

Assessment of Outcome

Breathing exercises shall be considered effective when the patient’s pulmonary function
improves as measured by one or more of thefollowing means:

Subjective:

»  Thepatient’scomplaint of shortness of breath has resolved or significantly im-
proves.

Objective:

»  Sgnificantimprovement inArteria Blood Gases.

*  Significantimprovementin X-rays.

*  Sgnificantimprovementintida volumeor forced vital capacity.

*  Equd bilatera chest excursion whereunequal excursion existed prior tothe
ingtitution of therapy.

»  Decreased work of breathing; decreased respiratory rate.
»  Effectivevoluntary or reflex cough mechanic.
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Patient Teaching

Step

Action

1

4

Thetactile senseismost hel pful ininstructing apatient to assumeamore
appropriate breathing pattern. The therapist’s hands are placed over the
areeswhere muscular movement isdesired and the patient isencouraged
to concentrate on expanding the part of the chest under the hands.

For segmental breathing instruction, the therapist’s hand is placed on the
chest areato be expanded. The patient isencouraged to breathe deeply
and to preferentially “send air” to that area of the chest where tactile
stimulationisbeing applied by thetherapist. Onfull expiration, moderate
compressionisapplied.

Itisoften hel pful to haveapatient with obstructive disease exha ethrough
“pursed lips,” amaneuver that increases resistance to exhalation at the
mouth. Thismaneuver is Continued believedtotransmit anearly expiratory
backpressure to the bronchial tree and the backpressureisbelieved to
prevent early collgpse of small bronchiolesand improve exhaation from
aveali (specificaly COPD patients).

The patient isencouraged to perform pursed-lip breathing while climbing
dairs, bathing, getting dressed and lifting.

Practical (Detailing)

1. Breathingexercise

a. Inspiratory Breathing exercise

b. expiratory Breathing exercise

Assessment Activities

Attention on practical procedures

Performanceinlab

TE Questions

1.  Writeabout the common aimsof chest physiotherapy.
2. Writeshort noteon

Postural drainage
Typesof breathing exercise
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UNIT-3.8
ELECTROTHERAPY

Introduction

Electrotherapy isaform of medicd treatment, which usessmall eectrical impulses
torepair tissue, stimulate musclesand i ncrease sensationsand musclestrength. There
areseverd different formsof e ectrothergpy; theseinclude ultrasound, interferentia
therapy, transcutaneousd ectrica nervestimulation (TENS), laser thergpy and muscle
stimulation. Ultrasound uses sound wavesto speed up the healing process, while
interferentia therapy and TENSreduce pain by mani pul ating the nerveswhich reduces
the sensation of pain and producesatingling feeling. Laser therapy issometimes
used to repair damaged tissue; using lasersmeansthe treatment can be both accurate
andintense.

Learning Outcomes

Thelearner:

*  Understand the advantages of € ectrotherapy

o  Categorizethe€electrotherapy equipments

*  Preparethe patient and equipmentsfor treatment

*  Understand thetypesand importance of heating modalities

*  Understand the Physiologica and Therapeutic effectsof hedt.
»  Toknow theapplication of modalities

*  Toknow whereto use and not to use el ectrotherapy

*  Toganexpertisein maintain and checking various €l ectrotherapy equipments
and assi st the physi otherapist in el ectrotherapy treatment.

Concepts (Detailing)
Effects and benefits of electrotherapy

Thebenefitsof dectrotherapy arewide-ranging and includeamoreadvanced healing
process, amoreeffective circul atory system andincreased muscletone. Theeffects
of electrotherapy includeareductionin pain, increased strength, increased range of
movement, increased speed and strength of muscle contractionsand an increased
rate of absorption. Classification -low frequency, medium frequency and high
frequency equipments
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Classification of therapeutic currentsaccording to frequency
Low Frequency

Currentinwhichthedirection of eectron flow changes periodicaly with afrequency
of 1-1000 Hz. Thetreatment promotes|oca blood circul ation and muscle build-up,
and inhibitsinflammeation and reducesswellings. Aboveadl, intheevent of weskened
and partially paralysed muscul ature, the function of the muscle can be maintained
and the weakness can be reduced.

High frequency
Those current of 10,000 Hz or more.
Medium Frequency

Currentinwhichdternatethedirection of flow of eectronswith afrequency between
1000-10.000 Hz . Depending on theform of application, the primary effect isthe
dleviation of pain or the stimulatingimpact with muscle contraction and subsequent
musclerelaxation. Inthe process, circulationimproves, swellingsarereduced and
themusculatureisrelaxed.

. Lowé& lI-Medium Frequency Modalities
TENS (transcutaneous Electrical Nerve Stimulation)
High-Voltage pul sed stimul ation
Neuromuscular Electrical Stimulation
Gavanic Stimulation
Russian current
Faradic current
lontophoresi's
Interferentia Therapy (I.ET)
[11. High Frequency Modalities

Shortwave Diathermy (S.W.D)Microwave Diathermy (M.W.D)UItraSound Therapy
(U.S)Shockwavetherapy

IV-Actinother apy
Infra- red Radiations (I.R.R)Ultraviolet Radiations (U.V.R)Laser Therapy
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Other Modalities

Continuous Passive Mobilizer (C.PM)Traction unit (Cervical & Lumbar
Traction)Paraffin Wax Bath (P.W.D)Hydrocollator UnitHydrotherapy — Whirlpool
therapyFluido — Therapy

Preparation and safety measures for patient and equipments
Electrotherapy Patient Preparation

Examinethe skinfor any wounds and clean the skin. Apply the el ectrodesto the
treatment area. Ensure the electrodes are applied securely to the skin. Ensure good
contact between each el ectrode and the skin. Check the el ectrode contact regularly
during thetreatment. Examine the skin again after thetreatment. Choose e ectrodes
that fit theanatomy.

AvoidWater-A critical precautionwhenworking with éectrica equipment isstaying
out of water.

Check for LiveWires-Before beginning work, check to ensure what you’re working
onisnot energized. Usean eectrical current tester to check for live or hot wires.

Prevent Shocks-Prevent shocksfrom happening by covering the bare ends of a
wireinaservicepane withasmal plastic cap. If you touch theend by mistake, the
cap worksasan insulator for the copper and eliminates being shocked.

Thermotherapy

Theexternal application of heat isthermotherapy. Heat can betransferred into the
body by conduction, convection, and radiation. Conduction isthe exchange of
thermal energy, while the body’s surface is in contact with the thermal agent, such as
hot packs.Convection is a faster process and involves contacting the body’s surface
with heat energy through afluid or gaseous method; such asawhirlpool bath or a
steam bath.

Radiation isthetransfer of heat energy in € ectromagnetic raysthrough aconducting
medium, such asinfrared lamps.

Moist heat istransferred by conduction and convection. Dry heat istransferred
by radiation. Moist heat isthe best form of heat for enhancing general relaxation.
Physiol ogic responsesto heat are superficia. When our bodies encounter heat, we
react in several ways.

»  Sweatingisstimulated and evaporation coolsthe bodly.

*  Bloodvessdsnear theskin surface beginto dilateand excessheet islost through

theskin. Thisflushestheskin.
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Our behavior will be altered. Feeling hot makes us uncomfortable and we
makeenvironmentd adjustments; such asturning ontheair conditioner or turn-

ing downthethermodtat.

Benefits of Thermotherapy

1. Alleviatespain by reducing endorphinswhen applied.

Reduces muscle spasms.

a &~ DN

6. Digtendsand softenssuperficia fascia

Contraindications of Thermotherapy
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Tumor or maignancy

Recentinjury

Recent contusion

Phlebitis

Diabetes

Hypertenson

Cardiacimparment

Recent burn or sunburn

Edema

Directly over eyesor external genitaia

. Cerebrovascular accident

Fever

Openwoundsor skininfections
Sensory impai rment

Pregnancy

Thermotherapy Applications

Increases blood volume, oxygenation, and nutrition.

Increaseswhiteblood cells, stimulating animmune system response.

Soothes, comforts, and sedatesaslong asinflammationisnot present.

Heat therapy or thermotherapy applications include, but are not limited to the
falowing:




Reference Book [}

Whirlpool baths
Warmimmersion baths
Spas

Hydrotherapy tubs
Paraffinbaths

Saunas

Spind packs

8. Steambaths

N o g s~ wDdh PP

Warm immersion bathsand whirlpool bathsaretubsfor soaking or contain jets of
water.

Both aredrained after each use. Hydrotherapy tubsor spasaresimilar toimmersion
bathsand whirlpool baths, but thewater istreated to remain sanitary and available
for multi ple uses. Soaking can rangefrom fifteen to twenty minutes. If thewater is
hotter, then shorter treatment timeisused. Healthy clientsmay take oneto two per
week. Additives such as salt may be used to add to the therapeutic value. Epsom
salts can be used.

Whirlpool bathsin spatreatments area so known ashydromassagetreatmentssince
thejetspush water toward the sides of thetank and not on the affected areas. When
warm water immersion iscombined with light exercise, aHubbard Tank is used.
Thisisoftenusedin rehabilitation.

Brief Description of Electrotherapy Equipments
Infra Red Lamp

Infrared heat lamps areasmpleand inexpensive, yet incredibly effective treatment
for pain, muscledrains, rashes, acneandinfections, including hard toreachinfections
of the nose, earsand sinuses.Infrared heat |lamps are red-col oured infrared bul bs
that are sold as “heat lamps.”

Benefits

A singleinfrared heat lamp directed at an areaof the body providesexcellent and
often surprising benefits.

*  Improvedcirculation.
*  Deeppenetration, up to severa inchesinsidethe body.
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*  Encouragecdlstoreeasetoxins.
*  Improved oxygenation and hydration of thetissues.
*  Killinginfectionsand parasites.

*  Disableharmful microorganisms, including thosethat cause
flu, colds, Lymedisease and many other conditions.

*  Fastertissueand wound heding.
*  Rdaxingfor musclesand camingfor the nervous system.

e Quicker workout recovery.

*  Pain. Neck, shoulder, elbow, knee and back pain respond
well to the soothing heat of aninfrared |lamp. The penetrating heat promotes
hedling and rguvenation. Thefrequenciesof thelight speed healing and recov-
ery.

Ultrasound therapy

Ultrasound isatherapeutic modality that has been used by physica therapistssince
the 1940s. Ultrasound is applied using around-headed wand or probethat isput in
direct contact with the patient’s skin. Ultrasound gel is used on all surfaces of the
head in order to reducefriction and assist in thetransmission of the ultrasonic waves.
Theragpeutic ultrasound isin thefrequency range of about 0.8-3.0 MHz.

Thewavesare generated by apiezod ectric effect caused by thevibration of crystals
within the head of the wand/probe. The sound wavesthat passthrough the skin
causeavibration of thelocal tissues. Thisvibration or cavitation can causeadeep
heating locally though usually no sensation of heat will befelt by the patient. In
situationswhere aheating effect isnot desirable, such asafreshinjury with acute
inflammiati on, the ultrasound can be pul sed rather than continuoudy transmitted.

Ultrasound can produce many effects other than just the potential heating effect. It
has been shown to causeincreasesin tissuerelaxation, local blood flow, and scar
tissue breakdown. Theeffect of theincreaseinloca blood flow can beusedto help
reducelocal swellingand chronicinflammation, and, according to some studies,
promote bonefracture heding. Theintensity or power density of the ultrasound can
be adjusted depending on the desired effect. A greater power density (measuredin
watt/cm2isoften used in caseswhere scar tissue breakdownisthegoal.

A typical ultrasound treatment will take from 3-5 minutes depending on the size of
theareabeingtreated. In caseswherescar tissue breskdownisthegod, thistreatment
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time can be much longer. During thetreatment the head of the ultrasound probeis
kept in constant motion. If kept in constant motion, the patient should feel no
discomfort at dl. If the probeisheldin oneplacefor morethan just afew seconds,
abuild up of the sound energy can result which can become uncomfortable.

Some conditionstreated with ultrasound includetendinitis, non-acutejoint swelling,
muscle spasm, and to break down the scar tissue. Contraindications of ultrasound
includelocal malignancy, meta implantsbelow the areabeing treated, loca acute
infection, vascular abnormalities, and directly onthe abdomen of pregnant women.
Itisaso contraindicated to apply ultrasound directly over active epiphysed regions
(growth plates) in children, over thespind cordin theareaof alaminectomy, or over
theeyes, skull, or testes.

Short wave Diathermy

Short Wavediathermy current isahigh frequency aternating current. The heet energy
obtained from the wave is used for giving relief to the patient. Itsfrequency is
27,120,000 cycles per second and thewavelengthis 11 metre.

Types of Applications
The condenser field method (commonly used)

Cablemethod

Indications

Inflammeation of shoulder joint

Inflammeation of Elbow Joint (TennisElbow)
Degeneration of jointsof neck (Cervica Spondylosis)
Degeneration of jointslikekneeand hip (Osteoarthritis)
Ligament Sprainsinkneejoint
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Low Back Ache
Plantar fascitis(Hed Pain)
Snugtis
Contraindications -General
High Fever
Fluctuating Blood Pressure
Very sendtive Skin
Personswith Untreated Fits
Persons using Cardiac Pace M aker
Severekidney and heart problems
Pregnant Women
Mentdly Retarded Individuas
Tuberculosisof Bone
Malignant cancer
Local
If thetreatment areahas:
Openwounds
Skindisease
Unhealed scars
Recent burns
Treatment Time
Initial Stage- 5-10 minutes
Moderate Stage - 10-20 minutes
Severe State - 20-30 minutes
Advantages
Relaxation of themuscles
Effectiveinbacterid infections
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Relief of pain

Disadvantages

Burns
Scads(Boils)
Overdose
Shock

Electric Sparking

Fantness

Interferential Therapy

Inter Ferentia Therapy (IFT) usesaMid frequency - current for treatment. The
basic principleof Interferentid Thergpy (IFT) isto utilisethesgnificant physiologica
effects of low frequency (<250pps) electrical stimulation of nerveswithout the
associated painful and somewhat unpleasant Side eff ects sometimes associated with
low frequency stimulation

E‘:‘
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Current "A’ is at 4000Hz and current "B’ is at 3900Hz [ |
Interference current (beat frequency) generated in the N
central zone at the difference bebween input currents o
which would be 100Hz [ ‘ F

Thephysiological effectsinclude:

1. Anincreaseinlocalized blood flow which canimprove healing by reducing
swelling and asaresult hel psremove damaged tissue and bring nutrients nec-
essary for healingtotheinjured area

>
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2. Thestimulation of local nerve cellsthat can have apain reducing/anaesthetic
effect dueto potentidly blocking thetransmission of thepainsignds(pain gate
mechanism) or by stimul ating the rel ease of pain reducing endorphins (opiod
mechaniam)

3. Some degree of muscle stimulation as muscle contraction can be achieved
through external application of anelectrical current, overcoming some of the
muscleinhibition often caused by local injury and swelling

Theéectrical currentisapplied to theaffected areausing four el ectrodes. Thefour
electrodes are placed in such away that the two currents produced cross each
other intheaffected area. For example, if itisakneeinjury that isbeingtreated, the
two currents can be applied so that they cross deep within the actual kneejoint
itself. Where the two currents meet, they actually ‘interfere” with each other; hence
the name “interferential.”

Indications
Individuals with
Pan
Muscles spasm (pain and tightness)
Swdling
Musclesstrain
Contraindications-If the Trestment areahas:
L ocalised wounds
Unhesled scar
Recent cuts
Skininfection
Transcutaneous Electrical Nerve Stimulator

Transcutaneous el ectrical nerve stimulation (TENSor TNS) isthe use of electric
current produced by adeviceto stimulatethe nervesfor thergpeutic purposes. TENS,
by definition, coversthe complete range of transcutaneoudy applied currentsused
for nerve excitation .The unit isusually connected to the skin using two or more
electrodes. A typica battery-operated TENS unit isableto modul ate pulsewidth,
frequency and intensity. Generdly TENSisapplied at high frequency (>50 Hz) with

N
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anintengity below motor contraction (sensory intensity) or low frequency (<10 Hz)
withanintensity that producesmotor contraction. Whiletheuseof TENShasproved
effectiveinclinical studies, thereiscontroversy over which conditionsthe device
should beused to treat.

Transcutaneous Electrical Nerve Stimulation Unit

A transcutaneous electrical nerve stimulation (TENS) unit isadevicethat sends
small el ectrical currentsto targeted body parts. These currentsareused to relieve
pain. Some TENSunits are designed for usein ahospital or heathcarefacility.
Othersare safeto use at home. The pain may belocated anywhere on the body.

A transcutaneous d ectrica nerve stimulation unit sendse ectrica pulsesthroughthe
skin. Thesepulsescontrol pain sgnalsinthebody, creating temporary or permanent
relief from pain. They can control abnormally excited nervesand rel easeendorphins.

TENStherapy isused for many conditions, including bursitis, arthritis, tendonitis,
surgery, migraines, and headaches. It is aso used for injuries and wound A
transcutaneous el ectrical nervestimulation unit sends el ectrical pulsesthroughthe
skin. Thesepulsescontrol pain signalsinthe body, creating temporary or permanent
relief from pain. They can control abnormally excited nervesand rel easeendorphins.
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Cold pack

|ce packs made of plastic or cloth are preferred over commercia ice packsbecause
the commercial onesfrequently break spilling chemicalsover the body. Placea
paper towel or thin cloth over the areaprior to the application of ice, to protect the
skin. Apply for twenty minutes.Crushed icein atowel or dushy icewater inazipped
plastic bag may be easily made. A mixture of 2/3water and 1/3 a cohol will prevent
themixturefromfreezing solidand will alow thegpplicationto conformto theaffected
area. Double-bagging will prevent leakage. The effectsof ice packsinclude pain
relief, prevention of swelling and bruising, and decreased blood flow.
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Hot Pack

Hydrocollator packs, hot compresses, hot dressing, and fomentation packsare al
known ashot packs. These packs aremoist heat applicationsused torelieve pain.
A hydrocollator holdswater between 140 and 160° Fahrenheit. The hydrocoll ator
pack ismade of canvasand isfilled with silicon granules. The pack will hold hest
approximately thirty minutes. M assage therapi sts use hot packsto preparean area
for massage, since heat will soften fasciaand dilate superficial blood vessals. Place
atowel or other material on the skin or around the pack to prevent burning the
client’s skin. Make sure the client is comfortable after the pack is applied. Never
alow theclient tolieonthehot pack. Check theskin periodicaly for sgnsof damage
or irritation. Allow the pack to remain on the areafor twenty minutes and then
proceed with the massage. A cold compress may be placed on the client’s forehead
or back of the neck if the client perspires.
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Wax bath
Paraffin Baths (122 — 1300 Fahrenheit)

Paraffin wax treatments are used to apply heat energy to thetissuesand is most
useful withinjuriesto angular bony arches. The petroleum-based waxy mixtureis
white and odorless and conformswell to wrists, hands, feet, ankles, knees, and

<>
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elbows. Paraffinisused for pain relief and softening the skin. Paraffin bathsare used
for arthriticjointsor bursitis, except when jointsare hot and swollen.

Paraffin wax iskept at 122 to 1300 Fahrenheit. In order to prevent thewax from
sticking to theskin, heavy mineral oil isadded to thewaxy mixturein afiveto one
solution (fivepoundsof paraffinwax to onepint minerd oil). Thismoltenwax canbe
applied asapack, adip, or painted on the affected area. The client dipsthe body
part inand out of themixture quickly, alowing thepart to cool and promotedrying
between dipping. The processmay berepeated six to twelvetimesor until alayer of
wax Y2inchthick isopague. Alcohol or [otion may be applied totheareato remove
hardened wax. After dipping, wrap the areawith aplastic sheet and then atowel.
Allow theclient torest theareaup to thirty minutesor until theclient reportsthat he
can nolonger feel heat. Informthe client to keep thefingersor toesin arelaxed
position and to avoid movement to prevent cracks in the paraffin “glove.” Ask the
client to removethewax covering and form awax ball that the client can usefor
finger exercise, or replacethe paraffin for your next client.

Never usethe paraffin bath with open lesions or with peripheral vascular disease.

Laser

Laser Therapy isathergpeutic modality used in physiotherapy to accel eratetissue
hedingandfor painreief.

How does Laser Therapy Work?

Laser light isexposed directly over thetarget tissue. Oncethelaser light reachesthe
target tissue, it has several effectsthat contributeto its ability to accel erate wound
hedlingandrelievepain.

*  Increaseenergy production: Laser can turn on proteinsthat help speed up your
body’s ability to make energy.

* Initiate breakdown of damaged tissue: Laser increases processeswithinthe

body that break down damaged and infected tissue.
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*  ReduceSwdling (Edema): Laser can reduce edemaby decreasing production
of the substancethat triggersthe swelling responsein the body.

* Increasenew tissueformation: Laser signal sthe production of collagen, which
isthe backbone of many tissuesin the body. The collagen formed following
laser therapy isa so stronger at each stage of healing than tissuesthat were not
exposedto laser.

* Increasesproduction of natural painkillersand thefiring rateof nerves. Laser
has shown to reduce pain by increasing endorphins — the body’s natural pain
killers —and increasing the firing rate of nerves in the body.
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Indications:

To promotetissue healing and offer painrelief.
*  Accderatesboth superficia wound and deep tissue healing within the bodly.

*  Reducespainassociated with trigger pointsor hypersensitive areas of thebody
and for several muscul oskd etalconditions (i.e. carpa tunnedl)

*  Reducesinflammation (i.e. decreasespain, swelling and stiffnessin patient with
rheumatoid arthritis)

*  Decreasescartissue

Contraindications. Laser isnot recommended for treatment over:

e Theuterusof pregnant women

*  Areasof active cancer

e Theeyes

*  Laser light can causeretina burnsor scarring when viewed directly soitis
important not to look directly at thelaser at any point during treatment

Practical (Detailing)

Preparation and poditioning of the subject for thetreatment by using following eectro

therapy equi pments.
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IRR

SWD

ULTRASOUND

IFT

TENS

EMS
g. Hot pack

Assessment Activities
Practical presentation
Careof equipments
Approachtoclients
Record work
Classtest

List of practicals

Freeexercise

-0 Q0T

Ressted exercise

Passivemovements

Fundamenta position

Derived position

Grading of muscle power of major muscles

N o g s~ wDd R

Range of motion of mgjor joints
8. Good and bad posture

Preparation and mai ntenance of exercisetherapy equipment

9. Staticcycle

10. Tresomill

11. Quadricepstable
12. Shoulder whedl
13. Hand exerciser
14. Medicinebal

15. Swisshall

16. Abductionladder




Demonstration of pathol ogical gate

17. circumductory gait

18. Scissoring gait

19. Fedtinent gait

20. Ataxicgait

21. High stepping gait
Demongtration of gait training

22. Transfer techniques

23. Cryotherapy

24. Contrast bath

25. Relaxation

26. Breathingexercise
Preparation and application of eectro therapy modalities

27.1RR

28.SWD

29. ULTRASOUND

30.IFT

31. TENS

32.EMS
TE Questions
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Classfy thed ectrothergpy equipment based on frequency with suitableexample.

List out thetherapeutic effect of heat

Short noteon

1
2.
3
4.  Indication and Contraindication of thermotherapy
5. Indication and contraindicationsof SWD

6

Expandtheterm




Reference Book [}

« SWD
* TENS
e IFT
7. Answerinoneword
8. Anexampleof Electro therapy equipmentsthat produces superficia hesat.
9. Temperaturerangeof paraffin bath
Attheend of module
Extended activities
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Over view of Module 4

Studentshavedready achieved knowledge about bas csof physiotherapy Thismodule
Enabl ethe studentsto acquire theknowl edge about the various conditionsin medica
and surgical disciplineslikeneurol ogy, orthopaedics, paediatrics, and geriatrics. The
learner al so acquiresthe concept, typesand indications of orthoticsand prosthetics.

On successful completion of thefourth modulethelearner will develop an overall
ideaof different disease conditionsand role of physiotherapist in management of
these conditions. Thelearner will be ableto do the preparation of theclient, basic
physiotherapy techniques based on the condition under physiotherapist’s
supervision.Thelearner canasoassist physi otherapist in management of various
neurol ogicd, orthopaedic ,paediatric and geriatric conditions invariousrehabilitation
centreslike physiotherapy clinics,old agehome, special schools, palliative centres
€tc.

UNIT 4.1 INTRODUCTION TO NEUROLOGICAL
PHYSIOTHERAPY

Introduction

Neurologica physi otherapy isthetreatment of individualswho have neurological
impairments, for example Traumatic BrainInjury or Stroke; Multiple Sclerosis, Spind
Cord Injury and Parkinson’s disease. Neuro Physiotherapists specialise in assessing
and treating individua swith such neurologica impa rmentsto enhance or maximise
ther functiond ability.

Physiotherapy can be carried out within home or clinic. Home based treatment
sessions are limited to mat based exercises and walking practise. Clinic based
treatment sessionsare ableto incorporatealarger range of physi otherapy exercises
usi ng different machinesto enhance strengthening programme.

Neuro Physiotherapy objectives

Neuro Phys othergpy aimsto identify and maximise movement potential and quality
of life. Treatment programmeis specific and based on goal sidentified during initial
assessment session. These may include: education, training, posture awvareness,
strengthening, stretching, sitting balance, standing balance, and walking practice (if
applicable). Address issues proactively to prevent long term problems from
developing.

When clients present with progressive neurological conditions such as Parkinson’s
disease or Multiple Sclerosis, am to provideadvice and trestment during each stage
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of the condition. If early intervention can be provided, it can help to prevent the
progression of a progressive condition and reduce the degree of secondary
complications. Insomecases, clientscan gtill make physica ganswithimprovements
in posture, muscle strength and flexibility helping to improve their functional

independenceand their quadlity of life.

Neuro Physiotherapists have a specia interest in working with clients with
neurological impairments. If haveaneurologica impairment, treatment should be
provided by a Specidist Neuro Phys otherapi st to ensurethat thelatest techniques
areused within your treatment sessions.

Learning Outcomes

Thelearner:
*  Learnerwill beableto
*  Understand the concept of neurologica phys otherapy

*  Assist physiothergpist in management of paraplegia, paraparesis, quadripegia
and quadriparesis

*  Asss physiothergpist inmanagement of Parkinson patient

*  Asss physiotheragpistin management of hemi paressand hemiplegia

*  Assg physiotherapistin management of ataxic patient

» Identify the conditions like, Epilepsy, Guillianbarre syndrome, Bell’s palsy,
Multiple sclerosis ,Alzheimer’s disease

Concepts (Detailing)

Stroke

A strokeisamedical emergency, and treatment must be sought as quickly as
possible.ltisthe5thleading cause of death inthe US, with one person dying every
4 minutesasaresult. For black people, strokeisthe 3rd |eading cause of death.
Strokes occur dueto problemswith the blood supply to the brain: either theblood
supply isblocked or ablood vessel within the brain ruptures, causing brain tissueto
die

There are three main kinds of stroke.

Ischemic strokes

Hemorrhagic strokes
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Transentischemicattacks (TIAS), dsoreferred to asmini-strokes
Ischemic stroke

Ischemic strokeisthe most common form of stroke, accounting for around 85% of
strokes. Thistype of strokeis caused by blockagesor narrowing of the arteriesthat
provide blood to thebrain, resultinginischemia- severely reduced blood flow.
These blockages are often caused by blood clots, which can form either in the
arteriesconnectingtothebrain, or in other blood vessal s before being swept through
the bloodstream and into narrower arterieswithin the brain. Clots can be caused by
fatty depositswithin thearteriescalled plague.

Hemorrhagic stroke

Hemorrhagic strokearecaused by arteriesinthebrain either lesking blood or bursting

open. Theleaked blood puts pressure on brain cells and damages them. Blood

vesselscan burst or spill blood inthe middle of thebrain or near the surface of the

brain, sending blood i nto the space between the brain and the skull. The rupturescan

be caused by conditionssuch as hypertension, trauma, blood-thinning medications
and aneurysms (weaknessesinblood vessd walls).

Intracerebral haemorrhageisthe most common type of hemorrhagic stroke and
occurswhen braintissueisflooded with blood after an artery inthe brain bursts.
Subarachnoid haemorrhageisthe second type of hemorrhagic strokeandisless
common. Inthistype of stroke, bleeding occursin the subarachnoid space - the
areabetween the brain and thethin tissuesthat cover it.

Transient ischemic attack (TIA)

TIAsaredifferent from the af orementioned kinds of stroke becausethe flow of
bloodtothebrainisonly briefly interrupted. TIAsaresmilar toischemic strokesin
that they areoften caused by blood clotsor other debris. TIAs should beregarded
asmedica emergenciesjust liketheother kinds of stroke, evenif the blockage of
theartery istemporary. They serveaswarning signsfor futurestrokesand indicate
that thereisapartialy blocked artery or clot sourcein the heart. According to the
Cantersfor Disease Control and Prevention (CDC), over athird of peoplewho
experienceaTIA goontohaveamgor strokewithinayear if they havenot received
any treatment .Between 10-15% will haveamaor strokewithin 3monthsof aTIA.

Symptoms of stroke
Confusion, including troublewith speaking and understanding
Headache, possibly with atered consciousnessor vomiting
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Numbness of theface, arm or leg, particularly on oneside of the body
Troublewith seeing, in oneor both eyes

Troublewithwaking, including dizzinessand lack of co-ordination.

Bladder or bowel control problems

Paininthe handsand feet that getsworsewith movement and temperature changes
Paraysis or weakness on one or both sides of the body

Troublecontrolling or expressing emotions.

Treatments for stroke

Asthetwomandifferent kindsof stroke, ischemic and hemorrhagic, are caused by
different factors, both requiredifferent formsof treatment. It isnot only important
that thetype of strokeisdiagnosed quickly to reducethe damagedonetothebrain,
but a so becausetreatment suitablefor onekind of stroke can beharmful to someone
who hashad adifferent kind.

Ischemic strokesare caused by arteriesbeing blocked or narrowed and so treatment
focuses on restoring an adequate flow of blood to the brain. Treatment can begin
with drugsto break down clotsand prevent further onesfromforming. Aspirin can
begiven, ascan aninjection of atissue plasminogen activator (TPA). TPAisvery
effective at dissolving clots but needs to be injected within 4.5 hours of stroke
symptomsmanifesting themsdves.

Surgeons are able to remove plague and any other obstructionsfrom the carotid
artery through surgery. Emergency proceduresincludeadministering TPA viacatheter
directly into an artery in the brain or using acatheter to physically removetheclot
fromitsobstructive position. There are other proceduresthat can be carried out to
decreasetherisk of future strokesor TIAs. A carotid endarterectomy involvesa
surgeon opening the carotid artery and removing any plaguethat might beblocking
it. Alternatively, an angioplasty involvesasurgeoninflatingasmdl balooninanarrowed
artery viacatheter and theninserting astent (amesh tube) into the opening in order
to prevent theartery from narrowing again.

Hemorrhagic strokesare caused by bleedinginto the brain and so treatment focuses
on controlling the bleeding and reducing the pressureonthe brain that it iscausing.
Treatment can begin with drugs being given to reduce the pressurein thebrain,
overdl blood pressure, prevent seizuresand prevent sudden constrictions of blood
vessels. Surgery can be used to repair any problemswith blood vesselsthat have
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led or could lead to hemorrhagic strokes. Surgeons can place small clampsat the
base of aneurysmsor fill themwith detachabl e coil sto stop blood flow tothem and
prevent rupture.

Surgery can aso be used to remove small arteriovenous maformations (AVMs) if
they arenot too big and not too degp within thebrain. AV Msaretangled connections
between arteriesand veinsthat areweaker and burst more easily than other normal
blood vessdls.

Rehabilitation

Strokes are life-changing events that can affect a person both physically and
emotionally, temporarily or permanently. After astroke, successful recovery will
ofteninvolvespecificrehabilitativeactivitiessuch as.

Speech therapy - to hdpwith problemsproducing or understanding speech. Practice,
relaxation and changing communication style, using gestures or different tonesfor
example dl hdp

Physical therapy - to help aperson relearn movement and co-ordination. It is
important to get out and about, evenif itisdifficult at first

Occupational therapy - to hep apersontoimprovetheir ability to carry out routine
dally activities, such asbathing, cooking, dressng, eating, reading and writing

Joiningasupport group - to help with common mental health problemssuch as
depression that can occur after a stroke. Many find it useful to share common
experiencesand exchangeinformation

Support fromfriendsand family - to provide practical support and comfort. Letting
friends and family know what can be doneto hel pisvery important.

Prevention of stroke

The best way to prevent astrokeisto addressthe underlying causes. Thisisbest
doneby living hedthily, whichmeans.

Eating ahedthy diet

Maintainingahedthy weight

Exerciseregularly

Not smoking

Avoiding acohol or moderating consumption.

Eating ahealthy diet means getting plenty of fruits, vegetablesand healthy whole
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grains, nuts, seeds and legumes, eating little or no red or processed meat; limiting
intakeof cholesterol and saturated fat (typicaly found infoodsof anima origin);
and minimizing salt intake so asto support healthy blood pressure

Other measures taken to help reduce the risk of stroke include: Keeping blood
pressure under control, Managing diabetes well and treating obstructive sleep
apnoea (if present).

A hedlth careprovider can helptoreducetherisk of futurestrokesthrough prescribing
anti-coagul ant and anti-platel et medication. In additiontothis, thearterial surgery
can also be used to lower therisk of repeat strokes.

Spinal cord injury (SCI)

Spind cordinjury (SCI) involves damageto the nerveswithin the bony protection
of thespina cand. Themost common cause of SCI istrauma, athough damagecan
occur from variousdiseasesacquired a birth or later inlife. Thespina cord andthe
brain together make up the central nervous system (CNS). The spinal cord
coordinates the body’s movement and sensation. Therefore, an injured cord loses
the ability to send and receive messages from the brain to the body’s systems that
control sensory, motor, and autonomic function below thelevd of injury. Often, this
resultsinsomeleve of parayss.

Spinal cord traumaismorethan asingleevent. Theinitia blunt force damagesor
killsspina nerve cells. However, in the hours and days after injury acascade of
secondary events, includingloss of oxygen and therel ease of toxic chemicdsat the
siteof injury, further damagethe cord.

Acutecarefollowing aninjury may involve surgery if the spinal cord appearsto be
compressed by bone, aherniated disk, or ablood clot. Traditionaly, surgeonswaited
for severa daysto decompressthespind cord, believing that operatingimmediately
could worsen theoutcome. Morerecently, many surgeonsadvocateimmediate early
surgery.

Complete vs. incomplete SCI

Those with an incompl eteinjury have some sensory or motor function bel ow the
level of injury — the spinal cord was not totally damaged or disrupted. Ina complete
injury, nervedamage obstructsal signa s coming from the brain to the body below
theinjury.Peoplewithincompl eteinjurieshaveabetter chance of getting morereturn.

The sooner muscles start working again, the better the chancesare of additional
recovery. When muscles come back later, after thefirst several weeks, they are
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morelikely tobeinthearmsthaninthelegs.

Aslong asthereissomeimprovement and additional musclesrecover function, the
chances are better that more improvement is possible. The longer there is no
improvement, thelower theoddsit will start to happenonitsown.

Parkinson’s disease

Parkinson’s disease affects the nerve cells in the brain that produce dopamine.
Parkinson’s disease symptoms include muscle rigidity, tremors, and changes in speech
and gait. After diagnosis, trestments can helprelieve symptoms, but thereisno cure,

Symptoms of Parkinson’s disease differ from person to person. They also change

asthe diseaseprogresses. Symptomsthat one person getsintheearly stages of the
disease, another person may not get until later-or not at al. Symptomstypically

begin appearing between the ages of 50 and 60. They develop dowly and often go

unnoticed by family, friends, and even the person who hasthem. The disease causes

motor symptoms and non-motor symptoms. Motor symptoms arethosethat have

to dowith how you move. The most common oneistremor.

e Tremor, or shaking, often in a hand, arm, or leg, occurs when you’re awake
and sitting or standing still (resting tremor), and it gets better when you move
that body part. Tremor is often the first symptom that people with Parkinson’s
disease or their family membersnotice. At first thetremor may appear injust
onearm or leg or only on one side of thebody. Thetremor al so may affect the
chin, lips, and tongue. Asthe disease progresses, the tremor may spread to
both sides of the body. But in some casesthetremor remainson just oneside.
Emotional and physica stresstendsto makethetremor morencticesble. Seep,
completerdaxation, and intentional movement or action usudly reduceor stop
thetremor..

«  Stiff muscles(rigidity) and aching muscles. One of themost common early
signs of Parkinson’s is a reduced arm swing on one side when you walk. This
iscaused by rigid muscles. Rigidity can dso affect themusclesof thelegs, face,
neck, or other partsof thebody. It may cause musclestofed tired and achy.

e Sow, limited movement, especidly whenyou try to movefrom arestingoos-
tion. For instance, it may be hard to get out of achair or turn over in bed.

*  Weakness of faceand throat muscles. It may get harder totalk and swallow.
You may choke, cough, or drool. Speech becomes softer and monotonous.
Loss of movement in the musclesin theface can cause afixed, vacant facia
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expression, often called the “Parkinson’s mask.”

» Difficultywithwakingandbaance. A personwiththisdiseaseislikeytotake
smdl stepsand shufflewith hisor her feet closetogether, bend forward dightly
at thewai st, and havetroubleturning around. Balance and posture problems
may cause frequent falls. But these problems usually don’t happen until later
on.

*  Freezing, asudden, brief inability to move. It most often affectswalking.

e A small number of people have symptomson only one side of the body that
never movetotheother side.

Treatment Overview

No known treatment can stop or reverse the breakdown of nerve cells that
causes Parkinson’s disease. But there are many treatments that can reduce your
symptomsandimproveyour qudity of life. Age, work Satus, family, andliving Stugtion
can al affect decisionsabout when to begin treatment, what types of treatment to
use, and when to make changesin treatment. As medical condition changes, need
regular changesintreatment to ba ancequdity-of-lifeissues, Sdeeffectsof trestment,
and treatment costs.

Treatments for Parkinson’s include:

Medicines, such aslevodopaand dopamineagonists. Thisisthemost common
treatment for Parkinson’s disease.

Hometreatment. Therearemany stepsyou can take at hometo make dealing with
the symptoms of Parkinson’s disease easier, such as getting regular exercise and
eating ahealthy diet.

Surgery. Brain surgery, forexampledeep brain stimulation (DBS), may beconsdered
when medicine fails to control symptoms of Parkinson’s disease or causes severe or
disabling sdeeffects.

Speechtherapy. Speech therapistsuse breathing and speech exercisestohelpyou
overcomethe soft, impreci se speech and monotone voi cethat develop in advanced
Parkinson’s disease.

Physica therapy. Therapists may help youimproveyour waking and reduce your
risk of faling.

Occupational therapy. Therapists can help you learn new waysto do thingsfor
yourself soyou can stay independent |onger.
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Treatment for menta problems.  Family membersmay noticethat you beginto have
problemswith memory, problem solving, learning, and other mental functions. When
these problemskeep you fromdoing daily activities, itiscaled dementia. Thereare
medicines that can help treat dementia in people with Parkinson’s.

Cerebral Palsy

Cerebral palsy is refers to a group of disorders affecting a person’s ability to move.
Itisdueto damageto the devel oping brain either during pregnancy or shortly after
birth.Cerebrd pa sy affects peoplein different waysand can affect body movement,
muscle control, muscle coordination, muscletone, reflex, posture and balance.
Although cerebral pal sy isapermanent life-long condition, some of these signs of
cerebral palsy canimprove or worsen over time.People who have cerebral palsy
may also have visual, learning, hearing, speech, epilepsy and intellectual

impairments.Cerebral palsy istheresult of acombination of eventseither before,
during or after birth that can lead to an injury in a baby’s developing brain. There is
no single cause of cerebral palsy. For most babies born with cerebral palsy, the
cause rema nsunknown. Researchersnow know that only avery small percentage
of casesof cerebral palsy aredueto complicationsat birth (e.g. asphyxiaor lack of
oxygen). It isaccepted that cerebral palsy usually arisesfrom aseriesof causa
pathways, i.e. asequence of eventsthat when combined can cause or accelerate
injury tothedeveloping brain.

Stroke is the most common cause in babies who acquire cerebral palsy after 1
month of age. The stroke may occur spontaneously or arisefrom surgical or heart
complications.

Risk factors

Risk factorsdo not cause cerebrd pasy. However, the presence of somerisk factors
may |ead to an increased chance of achild being bornwith cerebra palsy.

Prematurebirth (lessthan 37 weeks)

Low birthweight (small for gestationd age)

Blood clotting problems (thrombophilia)

Inability of the placentato providethe deve oping feotuswith oxygen and nutrients
RH or A-B-O blood typeincompatibility between mother and baby

Infection of themother with German meadesor other vird diseasesinearly pregnancy
Bacterid infection of themother, foetus or baby that directly or indirectly attacksthe
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infant’s central nervous system

Prolonged | ossof oxygen during the pregnancy or birthing process, or severejaundice
shortly after birth.

Types of Cerebral Palsy

Cerebral palsy can be described by the way it affects people’s movement, the part
of the body affected and by how severethe affectsare.

QUADRIPLEGIA: Botharmsand legsareaffected. Themusclesof thetrunk, face
and mouth are often also affected.

DIPLEGIA: Bothlegsare affected. Thearmsmay be affected to alesser extent.
HEMIPLEGIA: Onesideof thebody (onearm and oneleg) isaffected.
Other classfications

DYSKINETIC: Characterised by involuntary movements (i.e. out of a person’s
control)

ATAXIC: Characterised by shaky movements. Affects balance and sense of
positioningin space

MIXED: Although cerebrd pasyisalifelong disability, therearemany interventions
that can help reduce its impact on the body and the individual’s quality of life. An
interventionisaservicethat amstoimprovethe condition of cerebrd palsy andthe
day-to-day experience of theperson livingwithit.

Childrenwith cerebral pa sy may be supported by ateam of professionasincluding
health professiona s and community-based support serviceswho work together to
help the child and family reach their goals.

Through their late teens and early 20s, many young people take increasing
responsibility for their own health and wellbeing. Their team may include health
professiona sand mainstream community providerssuch asfitnesstrainers At presant,
thereisnoway tototally prevent or cure cerebral palsy.

Interventions for movement difficulties

Medication: Medica speciaists may prescribe medicationsthat ass st movement
issues. Somemedicationsaretaken oraly (e.g. diazepam) and othersareinjected
or delivered through surgically implanted pumps (e.g. Baclofen). Many childrenwith
cerebra pal sy benefit from Botulinumtoxin typeA injectionsinto muscles affected
by spasticity. Thisintervention isused from about two years of age and is most
effectivewhen used in conjunctionwith therapy.
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Surgica procedures: Sdlective Dorsd Rhizotomy (SDR) isaneurosurgical procedure
that isusedinasmall percentage of children with cerebral pal sy to permanently
reduce spadticity intheir legs.

Physiotherapy and occupational therapy

Physiotherapists and occupational therapists focus on encouraging a person’s day-
to-day movement skillssuch assitting, walking, playing, dressing and toileting. They
will usearange of specidigt interventionssuch asmovement training and equipment,
e.g. walking frames, wheel chairs, supportive seating, footwear and orthotics.
Interventions for muscle, bone and joint difficulties

Surgical procedures. Orthopaedic surgeons correct joint deformitiesand lengthen
muscles. Surgery usually takes place in a child’slate primary yearsor early adolescence
toimprovewalking quality and reduce pain. Paediatric rehabilitation specialists
support the management of some of the conditions associated with cerebral palsy,
such as spadticity, muscul oskel etal issuesand growth.

Casts, splints and muscle strengthening

Phys othergpistsand occupationd thergpistsmay dso focuson preventingimparments
that might affect movement. They use casts, orthotics and muscl e strengthening
EXErcises.

Normal mile stones of development

Gross motor developmental milestone

Age Milestone )

3 months Neck Holding : g l

5 months Rolls over T

6 months Sits in tripod fashion

8 months Sitting without support Y

9 months Stands with support .

12 Months Creeps well; walks but falls; stands without S
support '!h

15 months Walks alone; creeps upstairs r\

18 months Runs; explores drawers 5B

2 years Walks up and downstairs; jumps I_'IL J

3 years Rides tricycle; alternate feet going upstairs o,

4 years Hops on one foot; alternate feet going downstairs ﬂ
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Ataxia

Ataxia isalack of muscle coordination which may affect speech, eye movements,
theability to swallow, walking, picking up objectsand other voluntary movements.
A personwith pergstent ataxiamay have damagein the part of thebrain that controls
muscl e coordination - the cerebellum. Ataxiamay have several causes, including
multiple head injury, a cohol abuse, stroke, and cerebra palsy,

Types of ataxias
Thefollowing are some of the more common types of ataxias.

Cerebellar ataxia Thisisataxia caused by adysfunction of the cerebellum - a
region inthe brain whichisinvolved in the assimilation of sensory perception,
coordination and motor control. Cerebellar ataxiacauses some basic neurologica
problems, such as:

*  Hoppiness(hypotonia).
»  Lack of co-ordination between organs, muscles, limbsor joints (asynergy).

»  Impaired ability to control distance, power, and speed of anarm, hand, leg or
eyemovement (dysmetria).

»  Difficultyinaccurately estimating how much time has passed (dyschronometria).
*  Aninability to perform rapid, dternating movements (dysdiadochokinesia).

*  How the patient is affected depends on which parts of the cerebellum are
lesioned, and whether lesions occur on oneside (unilateral) or both sides (bi-
laterd).

Sensory ataxia: Thisisataxiadueto lossof proprioception. Proprioceptionisthe
sense of therelative position of neighbouring parts of the body. It isasensethat
indicateswhether the body ismoving with therequired effort, and also wherethe
variouspartsof the body arelocated in rel ation to each other. A patient with sensory
ataxiatypicaly hasan unsteedy samping gait, with the hed striking hard asit touches
the ground with each step. Postural instability becomes worse in poorly lit
environments. If adoctor asksthe patient to stand with eyes closed and feet together
higher instability will clearly worsen. Thisisbecauselossof proprioception makes
the patient much morerdiant onvisua data. The patient may find it hard to perform
smoothly coordinated voluntary movementswith thelimbs, trunk, pharynx, larynx,
and eyes.
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Vestibular ataxia

Thevestibular system isaffected. In acute (sudden) unilatera casesthepatient may
experience vertigo, nausea, and vomiting. Inslow-onset chronic bilateral casesthe
patient may only experience unsteadiness, giddiness.

Causes of ataxia

e VitaminBl2deficienc - aswel asother neurologica abnormadities, vitamin b12
deficiency can cause overlapping cerebellar and sensory ataxia.

e |Inherited ataxia thismeansthe ataxiais caused by agenetic fault inherited
either from the mother or father, or both. afaulty genethat is passed down
through generations can cause cerebel lar ataxia- in some casesits severity
worsensfrom onegeneration to the next and the age of onset getsyounger. the
chances of inheriting ataxiafrom a parent depends on the type of ataxiathat
parent has.

*  Non-inherited ataxia: even without afamily history of ataxiasome peoplemay
gtill devel op the condition. in some cases, experts never find out what the cause
was. thefollowing procedures and circumstances can cause ataxia

e Bransurgery.

e Headinjury.

» Alcohol ause.

e Drugabuse.

» Infections, suchas chickenpox (usudly goesaway after infectionhasgone).
* Abraintumour.

» Exposuretotoxicchemicals.

* Multiplesclerosis, cerebral pa sy, and someother neurological conditions.
» Maformation of the cerebellum whilethebaby isstill inthewomb.

Symptoms of ataxia

Symptoms may vary depending on the severity and type of ataxia. Initial ataxia
symptomsusudly include:

Poor limb coordination.
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Dysarthria- durred and sow speech that isdifficult to produce. The patient may
aso havedifficultiescontrolling volume, rhythm, and pitch.

If the ataxiaadvances other symptomsmay al so appear:

Swallowing difficulties, which may sometimesresult in choking or coughing?
Facia expressionsbecomelessapparent.

Tremors- partsof the body may shakeor tremble unintentionally.

Nystagmus- involuntary rapid rhythmic repetitiouseyemovement. Movementsmay
bevertica, horizontal, or circular.

Pes cavus- afoot with too high anarch.

Coldfeet - because of alack of muscleactivity.

Problemswith bal ance.

Walking difficulties- in severe casesthe patient may need awheelchair.
Vision problems.

Hearing problems.

Diagnosis of Ataxia

A doctor who suspectsthe patient may haveataxiawill refer him/her to aneurol ogist-
adoctor gpecidizedindiagnoss, treetment and prevention of conditionsandillnesses
related to the nervous system. The specialist will check the patient’s medical history
for cause factors, such as brain injury, as well as the patient’s family history for
indicationsof inheritance. Thefollowing testsmay a so be ordered:

M agnetic resonanceimaging (MRI) or Computerized Tomography (CT) scan - to
determinewhether thereisany brain damage.

Genetic tests- to determine whether the patient hasinherited ataxia.

Blood tests - sometypes of ataxiaaffect the makeup of blood.

Urinetests- urindysismay suggest specific systemic abnormditiesthat arelinked to
some forms of ataxia. If the specialist suspects Wilson’s disease the patient may be
asked for a24-hour urine collectionto determine how much copper isinthesystem.

Treatments for ataxia

Although ataxiais not curable, agreat deal can be done to ease symptoms and
improvethequality of life of the patient. Treatment for coordination and balance
problemsusually involvesthe use of adaptive deviceswhich helpthepatient attain
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asmuch independence as possible. These may includethe use of acane (walking
stick), crutches, walker or a wheelchair. Symptoms such as tremor, stiffness,
spasticity, sleep disorders, muscleweakness, depression (or frustration, sadness
and anger) may be addressed with targeted physical therapy, speech therapy,
medi cationsand counsdlling.

Occupationd therapy - theoccupationa thergpist can help the patient manage better
around the house and work. Thismay involve some home adaptations, wheelchair
assessments, and making the kitchen more practical for the patient.

Speechtherapy - the speech therapist can help with swallowing, coughing, choking
and speech problems. If speech becomesvery difficult the speech therapist can help
the patient learn how to use speech aids.

Orthopaedic care - thiscan help patientswith curvature of the spine (scoliosis).
Physical therapy (physiotherapy) - aphysica therapist (physiotherapist) can help
maintain strength and improve maobility.

Counsdling - patientswith ataxiacommonly becomefrustrated and depressed; this
usudly resultsfrom having to copewith somesymptomswhich affect physica mohbility
and coordination. Talking to awell qualified counsellor, such asapsychotherapist
can help.

Supplementsand nutrition - some patientswith aaxiahavevery low levelsof vitamin
E and require supplements and/or aspecial diet. Assensitivity to glutenismore
common among ataxiapatients, agluten-freediet a so helps.

Medicaion - somepatientswith ataxiatel angiectasiaare prescribed gamma-globulin
injectionsto boost their immune systems. There are also drugsfor muscle spasms
and uncontrollableeye movements.

Peripheral nerve injury

Periphera nerveslink brain and spinal cord to the other partsof body, such asyour
musclesand skin. Periphera nervesarefragileand easily damaged. A nerveinjury
can interfere with brain’s ability to communicate with muscles and organs. If you
fed tingling or numbnessin your leg, arm, shoulder or hand, you may haveinjured
one or more nerves when you had an accident or broke a bone. You may also
experiencenumbnessor tingling if anerveisbe ng compressed dueto factorssuch
as a narrow passageway, tumour or other diseases. It’s important to get medical
carefor aperiphera nerveinjury assoon as possi bl e because nervetissue can be
repaired. Early diagnosisand trestment can prevent complications and permanent

oy
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Classification of peripheral nerve injuriesPathophysiology

Seddon Suderland Pathophysiology
Neuropraxia Typel Local myelin damagewith thenervestill intact
(compression)

Axonotmesis Type 2 The continuity of axons is lost. The
(crush) endoneurium, perineurium, and epineurium
remainintact. Lossof continuity of axonswith
Wallerian degeneration due to disruption of
axoplasmicflow
Type3 Type 2 with endoneurid injury
Type4 Type2with endoneuria and perineuria injury
_ but anintact epineurium
Neurotmess Type5 Completephysiologica disruptionof theentire
(transection) nerve trunk. Early surgical intervention

necessary. Prognosisguarded

Degeneration Degeneration and Regeneration

Axon degeneration and regeneration of peripheral neuronsrefersto a series of
sequentia eventsthat occur following aperiphera nerveinjury. Axon degeneration
involvesthe breakdown of axonsand myeindistal to aninjury site, arequisitefor
subsequent regeneration, or regrowth of axons.

Wallerian degeneration isaprocessthat resultswhenanervefiber iscut or crushed,
in which the part of the axon separated from the neuron’s cell body degenerates

distd totheinjury.

Wallerian degeneration occurs after axonal injury in both the peripheral nervous
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system (PNS) and central nervoussystem (CNS). It occursintheaxon sump distal
to a site of injury and usually begins within 24-36 hours of a lesion. Prior to
degeneration, distal axon stumpstend to remain eectrically excitable. After injury,
theaxond skeleton disintegrates, and theaxona membrane bresksapart. Theaxond
degeneration isfollowed by degradation of the myelin sheath andinfiltration by
macrophages. The macrophages, accompanied by Schwann cells, serveto clear
thedebrisfrom the degeneration.

Neuroregeneration refersto theregrowth or repair of nervoustissues, cellsor cell
products. When an axon is damaged, the distal segment undergoes Wallerian
degeneration, losing its myelin sheath. The proximal segment can either die by
apoptosis or undergo the chromatolytic reaction, which is an attempt at repair.
Peripheral nervous system has an intrinsic ability for repair and regeneration,
Neuroregeneration inthe periphera nervous system (PNS) occursto asignificant
degree. Axonal sproutsform at the proximal stump and grow until they enter the
distal stump. Thegrowth of the sproutsisgoverned by chemotactic factors secreted
from Schwann cell. Regenerationisrapid in PNS, allowing for ratesof upto 1
millimeter aday of regrowth.

General Principles of management

The management of aperiphera nerveinjury variesdepending on the cause, type
and degree of the nerveinjury. If anerveisnot healing properly surgery may be
required to repair the damaged section. Physiotherapy isvery important to promote
therecovery of peripherd nerveinjuriesregardless of whether surgery isrequiredto
Maintain rangemusclelength/joint range of movement

Maintain nerveintegrity

Increase musclestrength

Increase sensation

Manage neuropathic pain
Clinical features and Physiotherapy Management of:
Brachial plexus injury-Erb’s palsy and Klumpke’s palsy
Brachial plexus injury

Thebrachia plexusisagroup of nervesthat comefrom thespinal cord inthe neck
and travel downthe arm. These nervescontrol the muscles of the shoulder, e bow,
wrist and hand, aswell asprovidefeding inthearm. Somebrachia plexusinjuries
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areminor and will completely recover in several weeks. Other injuriesare severe
enough and could cause some permanent disability inthearm.

CAUSES:. These nerves can be damaged by stretching, pressure or cutting.
Stretching can occur when the head and neck areforced away from the shoul der,
such asduringamotorcyclefall or car accident. If severe enough, the nervescan
tear out of thespina cord inthe neck. Pressure could occur from thecrushing of the
brachial plexus between the collarbone and first rib, which can happen during a
fractureor didocation. Swellingin thisareafrom excessive bleeding or injured soft
tissuescanaso causeaninjury.

Signs and symptoms: Nerve injuries can stop signas to and from the brain,
preventing the musclesof the arm and hand from working properly, and causingloss
of fedinginthearea.

Treatment: Many adultinjurieswill not recover ontheir own, and early evaluation
by physi cianswho have experiencetreeting these problemsisessentid. Someinjuries
can recover with time and therapy. Thetimefor recovery can beweeksor months.
When aninjury isunlikely toimprove, several surgical techniques can beused to
improvetherecovery.In some cases, when nerverecovery will not happen, atendon
transfer surgery may be performed.

Recovery: Thepatient must do severd thingsto keep up muscleactivity and prevent
thejointsfrom getting tiff. If thejoints become stiff, they will not move even after
musclesbegintowork again, likeahingethat hasrusted.

When asensory nerve hasbeeninjured, the pati ent must be extracareful not to burn
or cut fingerswhilethereisnofedingin theaffected area. During nerverecovery, the
brain may not interpret thenew nervesignasproperly, and aprocedure called sensory
re-education may be needed to optimize muscle control and feeling in the hand or
fingers. Factorsthat may affect resultsafter abrachia plexusinjury include patient
ageandthetype, severity and location of theinjury. Though theseinjurieswill result
inlasting problemsfor the patient, care by ahand surgeon and proper therapy can
maximizefunction.

Types of Brachial Plexus Injuries

Erb’s Palsy: Erb’s palsy is caused by damage to the upper C5 and C6 nerves.
Children with Erb’s palsy have partial or full paralysis of the arm, possibly involving
lossof sensation.  Theaffected arm hangsto the side, and cannot befully raised.
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Klumpke’s Palsy: Klumpke’s palsy involves paralysis of the forearm and hand
muscles, caused by damageto thelower C8and T1 nerves. Thisprimarily affects
the wrist and fingers, and often appears as a “clawed” hand.

Diagnosing and Treating a Brachial Plexus Injury

Brachial plexus injuries are usually diagnosed by a baby’s paediatrician. If the baby’s
parentsor doctor notices arm weakness, the doctor may order tests, including an
MRI, electromyogram (EM G) or anerve conduction study (NCS). Thesetests
hel p to determinewhether thereisany damageto the nerves.

Treatment options fall into two categories. These injuries can be treated surgically—
aninitial exploratory surgery on the nervesis performed, which may bring back
someamount of function. Additional follow-up surgeries may be ableto remedy
continued weakness. Theother optionisdaily physica therapy, whereatherapist
and the baby’s parents manually move the affected limb to keep it limber and healthy.
Thisphysica therapy can begin very soon after birth.

Most brachia plexusinjuriesresolvewithinsix months. However, about 10% of
theseinjuriescause somedegree of permanent impairment. Theseinjuries, affecting
the shoulders, arms, wristsor fingers, may cause some |l oss of sensation, or may

causefull paraysis.

Childrenwith brachial plexusinjuriesrequireextensivemedicd treatment, possibly

including surgery and physical therapy, to achievetheir maximum potentid. Some
childrenwith brachid plexusinjurieshaveemotiona and sef-eseemdifficultiescaused

by theinjury. Thosechildren can benefit from counsdling

Radial nerve injury - wrist drop

The radia nerverunsdown theunderside of thearm and controlsmovement of the
triceps (the musclelocated at the back of the upper arm). Theradia nerveisaso
responsi blefor extending thewrist and fingers, and it control s sensationin part of
thehand.Injury totheradia nervemay resultin radia neuropathy, or radia nerve
pasy. Radid nerveinjury may bedueto physica trauma, infection, or even exposure
totoxins. It often causesnumbnessandtingling or burning pain. It candsobepainless.
In many cases, thiscondition will improveif theunderlying cause of theinjury is
trested.

Causes of Radial Nerve Injury

* Injurytotheradia nerve hasavariety of possiblecauses. Theseinclude:

»  Fracturethehumerus

*  Seepingwiththeupper aminan avkward position, pressurefromleaningthe
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arm over the back of a chair (called “Saturday night palsy” when caused by
consuming too much acohol andfalling aslegpinthisposition)

e usingcrutches
» falingonorreceivingablowtothearm

* long-term congtriction of thewrist (for example, by wearing atight bracelet or
watch)

Symptoms of an Injury to the Radial Nerve

* Injurytotheradid nerveusualy causessymptomsin the back of the hand,
near thethumb, and in theindex and middlefingers. Symptoms may in-
dude

* Sharporburningpan
*  Numbnessortingling
» Troublegraghteningthearm

» Trouble moving the wrist and fingers”drooping” of the wrist and fingers
(not being able to extend or straighten thewrist and fingers), also called
“wrist drop” and “finger drop”

*  Weak handgrip
Treatment Options

Thegod of trestment for radia nerveinjury isto relieve symptomswhileallowing
movement of thewrist and hand. Treatment will depend ontheunderlying cause. In
somecases, symptomswill go away dowly without intervention. Thegod of trestment
isto alow to usethe hand and arm asmuch aspossible.

Surgery to repair the nerveor remove something that ispressing onthe nerve may
help.

Braces, splints, or other devicesto help you usethehand in severe cases
Physical therapy to help maintain musclestrength

Occupationa therapy and vocational therapy or counselling to suggest changes at
theworksite may be needed.

II. Ulnar nerve Inuary Claw Hand

Ulnar nerverunsall theway fromyour shoulder toyour littlefinger. Theulnar nerve
managesthemusclesthat dlow to makefinemovementswith fingers. It aso controls
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some of themuscles of forearm that alow you to grip thingstightly. Unlikemost of
other nerves, the ulnar nerve isn’t protected by muscle or bone throughout its course.
Insome areas, it’s near the surface of skin. This means that injuries to the ulnar nerve
aren’tuncommon.

May | ose sensation and have muscleweaknessif damageulnar nerve. Thisisknown
asulnar nerve palsy or ulnar neuropathy. Thiscondition can affect ability to make
fine movementsand perform many routinetasks. In severe cases, ulnar nerve palsy
can cause musclewasting, or atrophy, that makesthe hand look likeaclaw. Surgery
ISsometimes necessary to correct this.

Symptoms of Ulnar Nerve Palsy

Ulnar nervepalsy istypically aprogressive condition, meaning it getsworse over
time. The symptoms associated with ulnar nervepalsy include:

e Alossof sensationin hand, especiadly inringand littlefingers
e Alossof coordinationinfingers

e Atinglingor burning sensationin hand

e Pan

*  Handweaknessthat may get worsewith physical activity

* Alossof grip strength: Thelack of strengthinhand can affect daily activities,
such asgripping aglassand holding apencil.

e  Overtime, thelack of control and sensation can causethe musclesin hand to
tighten, leading to aclaw-like deformity. Thisusually only occursin severe
casesof ulnar nerve palsy.

Causes Ulnar Nerve Palsy

The cause of ulnar nerve palsy isn’t always known. However, damage to the ulnar
nerve can occur dueto:

e Anillnessthat damagesyour nerve
* Aninjurytothenerve

* Excesspressureonthenerve

* Nervepressureduetoswelling

» Anebow fractureor disocation




Reference Book [}

» Damagetotheulnar nerveislike cutting atelephone cord. The messages
from your brain can’t be properly transmitted to their targets in your hand
and arm nor can they bereceived from the hand.

Treatments of Ulnar Nerve Palsy

Nervetissuesusually hea much moredowly than other typesof tissues. However,
someulnar nerve pa sy symptoms may get better without treatment.

Medications to reduce nerve spasms, such as gabapentin, carbamazepine, or
phenytoin

Corticosteroidsto reduceinflammation

A splint to support the hand and reduce painful symptoms

Physical therapy to increase muscle strength and function

Occupationa therapy to minimizefurther injury

Doctor may a so recommend surgery if the nerve damageisextensive, extremely
panful, or notimproving. Surgery isalso often necessary if it makesdifficult daily life
duetothenervepalsy.

Onesurgica procedureinvolvestendon transfer. During atendon transfer surgery, a
functioning tendon ismoved fromitsoriginal bone attachment to anew one. This
can help restore muscle function, allowing you to perform routine activitiesonce

agan.
To prevent further injury need to wear acast, splint, or bracefor support.

Common peroneal nerve injury- foot drop

The common peroneal nerve branchesfrom the sciatic nerve. It includesthe deep
and superficia peronea branches. These nerves provide sensation to the anterior
(front) and latera (side) parts of thelegsand tothetop of thefeet. They innervate
musclesinthelegswhichlift the ankleand toesupward (dors flexion).

A peroneal nerveinjury (also called foot drop or drop foot), isaperiphera nerve
injury that affects a patient’s ability to lift the foot at the ankle. While foot drop injury
isaneuromuscul ar disorder, it can aso beasymptom of amore seriousinjury, such
asanervecompression or herniated disc.

Causes of peroneal nerve injury (foot drop)

Foot dropinjury can be caused by aninjury tothespind cord or from other underlying
diseases, such asamyotrophiclatera sclerosis(ALS), multiplesclerosis(MS), or
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Parkinson’s disease. Sometimes, drop foot is a complication from hip replacement
surgery, or other injuries(e.g., kneeor joint dislocation or fracture, herniated disc).

Symptoms of peroneal nerve injury (foot drop)

« Inability to point toestoward thebody (dors flexion)

* Pan

*  Wesakness

*  Numbness(onthe shin or top of thefoot)

» Lossof function of foot

» High-steppingwalk (called steppage gait or footdrop gait)
Treatment for peroneal nerve injury (foot drop)
Nonsurgical treatment for peroneal nerveinjury (foot drop)

Orthotics, including braces or foot splints, which may be custom-built into the patient’s
shoe.

Physicdl therapy, including gait training.
Surgery for peroned nerveinjury (foot drop).

Surgica treatment for drop foot depends on the cause of theinjury. A physician may
recommend decompress on surgery, nerve sutures, nervegrafting, or nervetransfer
or tendon transfer.

Awareness of the following neurological conditions
1. Epilepsy

Epilepsy isthefourth most common neurol ogical disorder and affects peopleof dl

ages.Epilepsy means the same thing as “seizure disorders” .Epilepsy is characterized

by unpredictable sel zuresand can cause other health problems . Epilepsy isaspectrum
condition with awiderange of seizuretypesand control varying from person-to-

person.Epilepsy isachronic disorder, theha lmark of whichisrecurrent, unprovoked

seizures. Many peoplewith epilepsy have morethan onetype of seizure and may
have other symptomsof neurologica problems aswell.

Although the symptoms of aselzure may affect any part of thebody, the electrical
eventsthat produce the symptoms occur inthe brain. Thelocation of that event,
how it spreadsand how much of thebrainisaffected, andhow longit lastsal have
profound effects. Thesefactorsdeterminethe character of aseizureand itsimpact
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on the individual. Having seizures and epilepsy also can also affect one’s safety,
relationships, work, driving and so much more. How epilepsy isperceived or how
peoplearetreated (stigma) oftenisabigger problem than the seizures.

2. Guillianbarre syndrome

Theprecisecauseof Guillan-Barreisunknown. Accordingtothe Centersfor Disease
Control and Prevention (CDC), about two-thirds of peoplewith Guillain-Barre
develop it soon after they’ve been sick with diarrhoea or a respiratory infection.
Thissuggeststhat the disorder may betriggered by animproper immuneresponse
to the previousillness. Anyone can get Guillain-Barre, but older adultsand menare
most likely to contract it.

Symptomsof Guillain-Barre Syndrome?

In Guillain-Barre syndrome, immune system attacks periphera nervous system.
Thenervesin peripheral nervous system connect brainto therest of your body and
transmit signals to muscles. The muscles won’t be able to respond to signals they
receivefrombrainif these nervesare damaged.

Thesymptomsof Guillain-Barreinclude:
Tingling or prickly sensationsin fingersand toes
Muscleweaknessin legsthat travel sto upper body and getsworse over time
Difficulty walking steedily
Difficulty moving your eyesor face, talking, chewing, or swalowing
Severelower back pain
Lossof bladder control
Fast heart rate
Difficulty bresthing
Padyss
Treatment

Everybody with Guillain-Barreshould beadmitted to ahospital for closeobservation.
The symptoms can quickly get worse and can be fatal if they aren’t treated. In
severe cases, peoplewith Guillain-Barre can develop full-body pardysis. Guillain-
Barrecan belife-threateningif paraysisaffectsthe diaphragm or chest muscles,
preventing proper breathing. Guillain-Barre can’t be cured. The goal of treatment is
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to lessen the severity of your symptomsand keep your body functioning whileyour
nervous system recovers

3. Bell’s palsy

Bell’s palsy is a paralysis or weakness of the muscles on one side of face. Damage
tothefacia nervethat controlsmuscles on one side of the face causesthat side of
facetodroop .The nervedamage may also affect sense of taste. Thiscondition
comeson suddenly, often overnight, and usually getsbetter onitsownwithin afew
weeks.

Bell’s palsy is not the result of a stroke or a transient ischemic attack (TIA).
While stroke and TIA can cause facial paralysis, there is no link between Bell’s palsy
and either of these conditions. But sudden weaknessthat occurs on onesideof your
face should be checked by adoctor right away to rule out these more serious causes.

Causes Bell’s palsy

The cause of Bell’s palsy is not clear. Most cases are thought to be caused by
the herpes virus that causes cold sores. In most cases of Bell’s palsy, the nerve that
controlsmusclesononeside of thefaceisdamaged by inflammation.

Symptoms of Bell’s palsy

Sudden weakness or paralysison oneside of your facethat causesit to droop. This
iIsthemain symptom. It may makeit hard for you to closeyour eye onthat sideof
your face.

Droaling.

Eyeproblems, such asexcessivetearingor a dry eye.

Lossof ability totaste.

Painin or behind your ear.

Numbnessin the affected side of your face.

Increased sensitivity to sound.

Treatment Of Bell’s Palsy

Steroids have been shown to be effective

Eye protection drops, patch and eyelid weights(avail able on prescription)

Physiotherapy treatment for Bell’s Palsy may consist of facial massage, exercises,
acupunctureand dectrical stimulation
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4. Multiple sclerosis

Multiplesclerosis(MS) isapotentially disabling disease of the brain and spind cord
(centra nervoussystem).

INnMS, theimmune system attacksthe protective sheath (myelin) that coversnerve
fibers and causes communi cation problems between brain and therest of body.
Eventually, the disease can cause the nervesthemselvesto deteriorate or become
permanently damaged.

Signsand symptomsof M Svary widdy and depend ontheamount of nervedamage
and which nervesare affected. Some peoplewith severeM S may losethe ability to
wa k independently or at dl, while others may experiencelong periods of remission
without any new symptoms.There’s no cure for multiple sclerosis. However,
treatments can hel p speed recovery from attacks, modify the course of the disease
and manage symptoms.

5. Alzheimer’s disease

Alzheimer’s disease is a progressive disease that destroys memory and other
important mental functions. It’s the most common cause of dementia— a group of
brain disordersthat resultsinthelossof intellectua and socid skills. Thesechanges
aresevereenough to interferewith day-to-day life.

Dementiaisagenerd termfor adeclinein mental ability severeenoughtointerfere
with daily life. Memory loss is an example. Alzheimer’s is the most commaon type of
dementia. Most people with Alzheimer’s disease have “late-onset” Alzheimer’s, which
usually devel opsafter age 60.

Signsand symptoms

The degenerative changes that occur with Alzheimer’s disease affect the areas of the
brain that control thought, memory and language resulting in gradual signsand
symptoms related to a person’s behaviour and mental function. Often, physical
functions such as bowel and bladder control are also affected. With Alzheimer’s
diseasethereisgreat individud variability asto the natureof symptomsexperienced
and the speed at which deterioration occurs. Thetypes of behaviour changeand the
length of timesymptomsare present aredifferent for each person. The symptoms of
Alzheimer’s disease typically develop quite slowly. The time between the onset of
the disease and death can rangefrom fiveto 20 years.

Symptoms commonly experienced during the early stages of Alzheimer’s disease
indude
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Muild forgetfulness — especially short-term memory loss
Mood changes, includingirritability and anxiety

Difficulty processing new information and learning new things
Lossof spontaneity and initiative

Confusion about timeand place

Communicationdifficulties

Declinein ability to perform routinetasks.

Treatment

Asthere is no known cure for Alzheimer’s disease, treatment focuses on managing
symptomsand supporting the person and their family. Thismay include:

Treating medical conditionsthat may contributeto confusion or physical declineeg:
lung diseaseor anaemia.

Encouraging stimul aing activitiesin order to encouragethe person to continuetheir
normal activitiesasmuch aspossible.

Providing memory aidsand memory triggerssuch ascalendarsand written reminders.

Encouraging socid interaction to hel p prevent fedings of londlinessand depression.

Contacting support groupsthat may be ableto offer family/caregivers assistance.

Encouraging regular routineto reduce confusion.

Not smoking.

Practical (detailing)
1. Postioningof thehemiplegic patient

Positionining by using pillowsand sand bags.
Supinelying

Affectedside

Unaffected side

Sitting

2. Passvemovements
Upperlimb
Lower limb
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3. Pogtioning of theparaplegic patient
To demongratethe positioning and passivemovement of the spind cordinjury patient.

Postioning
Lyingpostion
Siting
Passvemovement
Trandfer technique
Bedtowhed chair
Whesel chairto beD

4. Todemonstratetheexercisein parkinsonism

Range of motion/flexibility exercise
5.TodemondtratetheexerciseinAtaxia
Co ordination exercise —frenkal’s exercise
Upper lib

Lower limb

Trunk

6. Demondtration of exercisein cerebra pasy.

Specid careactivitiesfor reducing possi ble complication.
Childcarrying

Sitting

Postioning

Stretching

7. Peripherd nerveinjury

Donning and doffing of following
Cock op splint

Afo

Aeroplanesplint

8. Preparation and positioning of the subject for electro therapy treatment
Simulator
TENS




Assessment Activities

Seminar

Assgnments
Magazine preparation
Chart preparation
Poster Preparation
Quiz

Collection

Model Preparation

TE Questions

BGOSR

List out therisk factorsof stroke
Differentiatethestrokeand TIA
Write about the symptoms of stroke

Il Physiotherapy

The special type of exercise given in ataxic patient is known as

Classification of periphera nerveinjury.

Writeshort noteson

a. Degenerdtionand regeneration
b. Erb’spalsy

c. Wristdrop

d. Bell’spalsy
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INTRODUCTION TO ORTHOPAEDIC
PHYSIOTHERAPY

Introduction

Orthopaedics isabranch of medicinefocused onthe muscular and skeleta systems.
The musculoskeletal system iscomposed of bone, cartilage, ligaments, muscle,
tendons, synovium, bursae and fascia. Thesetissues have evolved to servetwo
basicfunctions: structural integrity and stable mobility. Thetissuesare composite
materialsmadeup of cellslyingwithinthe extracelular matrix they produce.
Orthopaedic physica therapists diagnose, manage, and treat disordersand injuries
of themusculoskeletal sysem aswell asrehabilitate patientspost orthopaedic surgery.
Thisspeciaty of physica thergpy ismost oftenfoundintheout-patient clinica setting.
Orthopedictherapistsaretrainedinthetreatment of post operativejoints, acute sports
injuries, arthritis, and amputationsjust to nameafew. Joint mobilizations, strength
training, hot/cold packs, and e ectricd stimulationaremodalities often used to expedite
recovery in the orthopaedic setting. Those who have suffered injury or disease
affecting the muscles, bones, ligaments, or tendons of the body will benefit from
assessment and trestment by aphysical therapist speciaized in orthopaedics

Learning Outcomes

The learner:
*  describes theorthopedic physi otherapy
» listsout the classifcation,clinical featuresand complicationsof fracture.

*  explainesthe management of different typesof fracture,Myositis ossificans
and management of injury to lateral ligament of Anklejoint asan example

»  describesclinica featuresand generd physi othergpy management of Rheuma-

toid arthritis

»  describesclinicd festuresand genera physi othergpy management of Osteoar-
thritis

*  describesdinicd featuresand generd physiothergpy management of Ankylosing
sponaylitis

* idenfiesCervical andlumbar spondyl osis Per arthritisshoul der Tenniselbow
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Golfersebow

Plantar fasciitisTo explain theindication, types and level sof amputation and
careof stump

Assgt physiotherapist in management of amputee patient

Concepts (Detailing)

FRACTURE

A fractureisdefined asabresk inthebone A significant percentage of bonefractures
occur because of highforceimpact or stress

Types of bone fracture

Greengtick fracture - thebone partly fractureson oneside, but does not break
completely becausetherest of the bone can bend. M orecommon among chil-
dren, whose bones are softer and moreelastic

Closed fracture-A closed fractureisonewherethefracture haematomadoesnot
communicatewith theoutsde

Open fracture(compound fracture) - is one where the fracture haematoma
communi cate with the outs dethrough an open wound.

Pathological fracture — It is a fracture occurring after a trivial violence in a bone
weakened by some pathological lesion.

Stressfracture - more common among athletes. A bone breaks because of
repeated stressesand strains

Birth fracture-Itisafractureinthenew born child duetoinjury during ddlivery

Anatomical typesof fracture—\Various names are given to the fracture according
totypeof Fractureline-astransversefracture, Obliquefracture and Spird fracture

» Comminuted fracture -theboneisshatteredinto many pieces

» Stdlatefracture Occur inflat bonesof skull and patellawherethefracture
linerunin variousdirectionsfrom onepoint

* Awvulsonfracture - amuscleor ligament pullsonthebone, fracturingit

» Compression (crush) fracture - generadly occursinthe spongy boneinthe
sine

&
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» Fracturedidocation - ajoint becomesdisocated, and one of the bones of
thejoint hasafracture

Clinical features of a bone fracture

Canvary wildly depending on the affected region and severity.

e Pan
*  Swdling
* Brusgng

» Discoloured skin around the affected area
* Angulations- the affected areamay be bent at an unusua angle
» Thepatientisunableto put weight ontheinjured area
* Thepatient cannot movethe affected area
» Theaffected boneor joint may haveagrating sensation
» Ifitisanopenfracturethere may bebleeding.
Treatment of bone fracture.

Bonehedingisanaturd processwhichinmaost caseswill occur automaticaly. Fracture
treatment isusually aimed at making surethereisthe best possiblefunction of the
injured part after healing. Treatment a so focuses on providing theinjured bonewith
the best circumstancesfor optimum healing (immobilization).For thenaturd hedling
processto begin, the ends of the broken boneneed to belined up - thisisknown as
reducing thefracture. The patient isusually aseep under ageneral anesthetic when
fracturereductionisdone. Fracturereduction may be done by manipulation, closed
reduction (pulling the bonefragments), or surgery.

Immobilization -assoonasthebonesaredignedthey must stay digned whilethey
hedl. Thismay include:

Plaster castsor plasticfunctiona braces - thesehold the bonein position until it has
healed.

Metal platesand screws - current procedures use minimal ly invasi vetechniques.
Intra-medullary nails - Internal steel rods are placed down the center of long
bones. Flexiblewiresmay beusedin children.

Exter nal fixator s- these may be made of metal or carbon fiber; they have steel
pinsthat go into the bonedirectly through the skin. They areatype of scaffolding
outsidethe body.

&2
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Usudly thefractured bone areaisimmobilized for between two to eight weeks. The
duration dependson which boneisaffected and whether thereareany complications,
such asablood supply problem or aninfection.

Hedling - If abroken bone hasbeen digned properly and kept immobilethe healing

processisusualy straightforward. Osteocl asts (bone cdlls) absorb old and damaged

bone while osteobl asts (other bone cells) are used to create new bone. Callusis
new bonewhichisformed around afracture. It formson either side of thefracture

and growstowardseach end until thefracturegap isfilled. Eventually the excess

bone smoothes off and theboneislikeit used to be before.

Factors influencing bone healing: The patient’s age, which boneisaffected, thetype
of fracture, as well as the patient’s general health is all factors which influence how
rapidly the boneheals. If the patient smokesregul arly the healing processwill take
longer.

Physical ther apy - after the bone hasheded it may be necessary to restoremuscle
strength aswell as mobility to the affected area. If the fracture occurred near or
through ajoint thereisarisk of permanent stiffness- theindividua may not beable
to bend that joint aswell asbefore.

Surgery - if therewas damageto the skin and soft tissue around the affected bone
or joint, plastic surgery may berequired.

Complications of a bone fracture

Immediatecomplication

Shock, injury tovessdls, injury to nervesand viscerainthevicinity

Delayed complication

These are complications setting in after afew daysup to few weeks.

Infection,fat embolism, volkmann’s ischemia ,delayed nerve injury and myositis
ossficans

L atecomplications

Theseoccursaslateresultsof injury or of itsmismanagement. Thisinclude

e Maunion:-Anatomically malunited with angulation,rotation or over riding of
thefragments.

*  Nonunion:-Failureof thefractureto unite by bony continuity.

&
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*  Crossunion:- proximal fragment of oneboneunitewiththedistal fragment of
theother bone

o  Stiffnessand contracture of joints
*  Myositis ossificans and Volkmann’s ischemic contracture
Myositis ossificans

Is acondition wherethereisnew boneformationin soft tissuesaroundjoint following
trauma Myostisossificansisararecondition that may devel op following Contusions
that are severe and resulting in alarge loss of movement. Treatment isinitially
conservative, as some patients’ calcifications will spontaneously be reabsorbed, and
otherswill haveminima symptoms. Inoccasiona cases, surgical debridement of the
abnormal tissueisrequired, athough successof such therapy islimited.

Treatment of myositisossificans:

* Ret

* Reduction

* Immobilization

*  Anti-inflammatory drugs

* Physotherapy management
Volkmann contracture

Isadeformity of the hand, fingers, and wrist caused by injury to themusclesof the

forearm.VVolkmann contracture occurswhen thereisalack of blood flow (ischemia)
totheforearm. Thisusualy occurswhen thereisincreased pressuredueto swelling,
acondition called compartment syndrome.lnjury tothearm, including acrushinjury
or fracture, can lead to swelling that presses on blood vessel s and can decrease
blood flow tothearm. A prolonged decreasein blood flow will injurethenervesand
muscles, causing them to become stiff (scarred) and shortened.When the muscle
shortens, it pullson thejoint at the end of the muscle just asit would if it were
normally contracted. But becauseit is stiff, thejoint remains bent and stuck. This
conditioniscalled acontracture. Therearethreelevel s of severity in Volkmann
contracture:

*  Mild — contracture of two or three fingers only, with no or limited loss of
feding
*  Moderate —all fingers are bent (flexed) and the thumb is stuck in the palm; the
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wrist may bebent stuck, and thereisusu-
alylossof somefedinginthehand

e Severe—all muscles in the forearm that
both flex and extend thewrist and fin-
gersareinvolved; thisisaseverdy dis-
ablingcondition

Symptoms

Themain symptomispain that does not improvewith rest or pain medicines, and
continuesto get worsewithtime. If the pressure continues, therewill be:Decreased
sensation,Pal eness of the skin and Weakness

Treatment

If thereisaforearm or elbow fracture, you should useadling or splint to keep the
areadtill and raisethearm aboveheart level. Thishelps prevent further injury and
excessiveswd ling. Thebest treatment isearly surgery to releasethe pressurein the
forearm before permanent injury to themusclesand nervesoccurs. Surgery to lengthen
and sometimestransfer musclesisnecessary to try to regain some hand function.
But surgery isnot assuccessful asearly diagnosisand treatment.

Dislocation and subluxation

Didocationisthetota digplacement of articular end of bonefromthejoint cavity. A
didocatedjointisajoint that dlipsout of place. It occurswhentheendsof bonesare
forced fromtheir normal positions. When ajoint isdisocated, it nolonger functions
properly. A severedid ocation can causetearing of themuscles, ligamentsand tendons.

Classification

e congenitd :

e Traumatic: thisusually followsaseriousviolence .types.- acute, old unre-
duced and recurrent didlocation

* Pahologicd

e padytic

*  Symptomsof ajoint didocation:

* Swdling

e Intensepan
* Immobility of theaffectedjoint
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Treatment

Treatment of the dislocation depends on the site and severity of injury and may

indude:

*  Reduction. Duringthisprocess, doctor may try somegentlemaneuversto help
bonesback into position. Depending ontheamount of painand swelling, need
alocal anesthetic or even agenera anesthetic before manipul ation of bones.

* Immobilization. After bonesareback intheir right positions, doctor may im-
mobilizejoint withasplint or ding for several weeks. Useof thesplint or ding
depends on thejoint invol ved and the extent of damageto nerves, blood ves-
selsand supporting tissues.

»  Surgery. May need surgery if doctor can’t move dislocated bones back into
their correct positionsor if thenearby blood vessals, nervesor ligamentshave
been damaged. Surgery may a so be necessary if recurring didocations, espe-
cialy of shoulder.

* Rehahilitation. After splint or dingisremoved, beginagradud rehabilitation
program designed to restore joint’s range of motion and strength.

A subluxation isa Partia didocation of ajoint. Subluxation isoftentheresult of a
traumaticor acuteinjury. Inthese cases, asubluxation of ajoint can bequite painful.
Subluxationsmay |ead to damage of thenormal structuresthat support ajoint. For
example, when an ACL tear occurs, oftenthejoint isstarting to dislocate, and the
ligamentsthat normally support the kneejoint are stretched too far, causing the
kneejoint to sublux.

Some of thecommon symptomsof ajoint subluxationinclude:

* Panaroundtheinjuredjoint

* A sensation of wanting to give-out or being unstable

» Swelingof thejoint

» Limited mobility of thejoint
Subluxationsmost often occur after an acuteinjury tothejoint. Injuriescaninclude
gportsinjuries, car crashes, fdlsfromaheight, or evenjust smpletwisting or reaching
movements. Often patients describe hearing apop or snap of thejoint when the
injury occurs. Subluxationscan dso occur asaresult of |oosejoints. In patientswith

generdized jointlaxity, their body may dlow for joint subluxationswithout any trauma
orinjury.
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Treatment of Joint Subluxation

Early treetment of ajoint subluxation should begin by ensuring thejointisin proper

position.  Oncethejoint alignment isconfirmed, trestment can befocused a reducing

inflammation of theaffectedjoint. Stepsthat can behe pful to reduceinflammation

indude

*  Rest: Resting thejoint may requiretheuse of asplint, ding, or crutches. De-
pending onwhichjoint isinjured will determinewhat devicesmay help youto
restthejoint. Limitingtheexertion of thejoint and allowing theinjuredjoint o
restwill hdpdlow theinflammation subside.

e lce lcinganinjuredjoint can beavery helpful step to reduceinflammation.
Applyingicepackstotheareafrequently can help quitedown aninjuredjoint.

* Elevate Elevationishelpful to reduceswellingandpain. Placingtheinjured
joint abovethelevd of theheart, and lying down can help alow theinflamma:
tiontosubside.

e Anti-Inflammatory Medi cations: Anti-inflammatory medications, often called
NSAIDs, arehelpful toolsto dleviate swellingandinflammation. By limiting
theinflammationthey can also helptoreducepain.

»  Splints/Supports/Braces. Bracesare often hel pful at controlling excessivemo-
tion of anunstablejoint.  Until therecan beamore definitivetreatment plan, a
brace can help to stabilizean unstablejoint.

*  Oncetheacuteinflammation has subsided, along-term treatment plan can be
pursued. Many joint subluxationsare one-time events, and patientswill be
ableto recover full function of thejoint. However, someother injuriescan
causelong-term and recurrent problems.  If your symptomsof instability per-
sst, then your should seek medical help to determine alonger-term plan.

Soft tissue injury

Themost common soft tissuesinjured are muscles, tendons, and ligaments. These
injuries often occur during sports and exercise activities, but sometimessimple
everyday activitiescan cause aninjury.Sprains, strains, and contusions, aswell as
tendinitisand bursitis, are common soft-tissueinjuries. Even with appropriate
trestment, theseinjuries may require aprolonged amount of timeto hedl.

b7
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Cause
Soft-tissueinjuriesfal into two basic categories: acuteinjuriesand overuseinjuries.

* Acuteinjuriesare caused by asudden trauma, such asafall, twist, or blow to
thebody. Examplesof an acuteinjury include sprains, strains, and contusions.

*  Overuseinjuriesoccur gradualy over time, when an athletic or other activity is
repeated so often, areas of the body do not have enough timeto heal between
occurrences. Tendinitisand bursitis are common soft-tissue overuseinjuries.

Acute soft-tissueinjuriesvary intypeand severity. When an acuteinjury occurs,
initial treatment with the RICE protocol isusually very effective. RICE standsfor
Rest, Ice, Compression, and Elevation.

Rest. Take a break from the activity that caused the injury. Your doctor may
recommend that you use crutchesto avoid putting weight onyour leg.

| ce. Usecold packsfor 20 minutesat atime, several timesaday. Do not apply ice
directly totheskin.

Compression. To prevent additional swelling and blood loss, wear an elastic
compression bandage.

Elevation. Toreduceswdling, eevatetheinjury higher thanyour heart whileresting.
Sprains

A sprainisastretch and/or tear of aligament, astrong band of connectivetissuethat
connect the end of one bone with another. Ligaments stabilize and support the body’s
joints. For example, ligamentsin theknee connect thethighbonewith the shinbone,
enabling people to walk and run.The areas of body that are most vulnerableto
sprainsare ankles, knees, and wrists. A sprained ankle can occur when foot turns

inward, placing extremetension on theligaments of outer ankle. A sprained knee
can betheresult of asudden twist, and awrist sprain can occur whenfallingonan

outstretched hand.
-

Ligamens A
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A twigting forceto thelower leg or foot isacommon cause of ankle sprains.
Sprainsareclassified by severity:

Gradelsprain (mild): Slight stretching and somedamageto thefibers(fibrils) of
theligament.

Grade?2 sprain (moderate): Partia tearing of theligament. Thereisabnormal
looseness (laxity) inthejoint whenitismoved in certain ways.

Grade3 sprain (severe): Completetear of theligament. Thiscausessignificant
ingtability and makesthejoint nonfunctional.

Whiletheintendty varies, pain, bruising, swelling, andinflanmation arecommonto
all three categories of sprains. Treatment for mild sprains includes RICE and
sometimes physical therapy exercises. M oderate sprains often requireaperiod of
bracing. Themost severe sprainsmay requiresurgery torepair torn ligaments.

Strains

A dtrainisaninjury toamuscleand/or tendons. Tendons arefibrous cordsof tissue
that attach musclesto the bone. Strains often occur inyour foot, leg (typically the
hamstring) or back. Similar to sprains, a strain may be asimple stretch in your
muscleor tendon, or it may beapartial or completetear in the muscle-and-tendon
combination. Typical symptomsof astrain include pain, muscle spasm, muscle
weekness, swelling, inflammeation, and cramping.

The recommended treatment for a strain is the same as for a sprain: rest, ice,

compression and elevation. This should befollowed by smpleexercisestoreieve
pain and restore mobility. Surgery may berequired for amore serioustear.

PRICE therapy
PRICE standsfor:

Protection — protect the affected area from further injury by using a support or, in
the case of an ankleinjury, wearing shoesthat enclose and support your feet, such
aslace-ups.

Rest — stop the activity that caused the injury and rest the affected joint or muscle.
Avoid activity for thefirst 48 to 72 hours after injuring yourself. Your GP may
recommend you use crutches.

| ce— for the first 48 to 72 hours after the injury; apply ice wrapped in a damp towel
totheinjured areafor 15to 20 minutesevery twoto three hoursduring the day.
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Don’t leave the ice on while you’re asleep, and don’t allow the ice to touch your
skindirectly becauseit could causeacold burn.

Compression — compress or bandagetheinjured areato limit any swelling and
movement that could damageit further. You can useasmpledastic bandageor an
€l adticated tubular bandage avail ablefrom apharmacy. It should bewrapped snuggly
around the affected area, but not sotightly that it restricts blood flow. Removethe
bandage before you go to sleep.

Elevation — keep the injured area raised and supported on a pillow to help reduce
swelling. If your leg is injured, avoid long periods of time where your leg isn’t raised.

Mechanism, Clinica featuresand management of injury to laterd ligament of Ankle
joint asanexample.

Theankleisahingejoint between theleg and thefoot, and allows up and down
movement. Thebonesof theleg (tibiaand fibula) form adot, and the talus boneof
thefoot fitsbetween them. Thetausishddto thetibiaand fibulaby strong bands of
tissuecdled ligaments. Eachligament ismadeof many strandsor fibresof amaterid
called collagen, whichisextremely strong.Theligament on theinside of theankle
(theddtoid ligament) hastwo layers; thedegpest oneismast important. Thisligament
ismainly tornin associ ation with severefracturesof theanklebones. Sportinginjuries
of thisligament arerare. Theligament ontheoutsde of theankle (laterd ligament) is
made up of three separate bands: one at thefront (anterior talo-fibular ligament),
oneinthemiddle (calcaneo-fibular ligament) and one at the back (posterior talo-
fibular ligament). Thefront and middiebandsaretheligamentsinjuredinasprain.

Most ankleligament injuries are caused when thefoot twistsinwards. All of the
body’s weight is then placed on the lateral ankle ligaments. Most ankle sprains are
fairly minor injuries, whichwill get better with s mple self-caretrestment. Theword
RICE reminds usof thebasic treatment of asprained joint.

Normally asprained anklewill recover within 6-8 weeks, athough it may tend to
swell for afew monthslonger.

Arthritis

Arthritisisacute or chronicinflammation of ajoint, often accompanied by painand
structural changes and having diverse causes, asinfection, crystal deposition, or
injury. Arthritisismore common among adultsaged 65 years or ol der, but people of
al ages(including children) can beaffected. Thereare morethan 100 different types
of arthritis and related conditions. People of all ages, sexesand racescan and do
havearthritis, and it istheleading cause of disability
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Causes of arthritis

Thereisnosinglecauseof al typesof arthritis, the cause or causesinany given case
vary according to thetype or form of arthritis. Potential causesfor arthritismay
indude

e  njury-leadingto degenerativearthritis

e Abnorma metabolism - leading to gout and pseudo gout

* Inheritance- suchasin osteoarthritis

» Infections- suchasinthearthritisof Lymedisease

*  mmunesystemdysfunction- suchasinRA and SLE

Commonarthritisjoint symptoms includeswdling, pain, stiffnessand decreased range
of motion. Symptoms may come and go. They can be mild, moderate or severe.
They may stay about the samefor years, but may progressor get worseover time.
Severearthritiscanresult in chronic pain, inability to do daily activitiesand makeit
difficult towalk or climb stairs. Arthritis can cause permanent joint changes.

Types of arthritis:
* DegenerativeArthritis
* Rheumaoidarthritis
Inflammatory Arthritis
* InfectiousArthritis
* MeabolicArthritis

Clinical features and general management of Rheumatoid arthritis

Rheumatoid arthritis isan autoimmune diseasethat can cause chronicinflammation
of thejointsand other areas of the body. Rheumatoid arthritis ischaracterized by
periodsof diseaseflaresand remissions. Inrheumatoid arthritis, multiplejointsare
usually, but not always, affected inasymmetrica pattern. Chronicinflammation of

rheumatoid arthritis can cause permanent joint destruction and deformity. Damage

tojointscan occur early and doesnot always correlate with the severity of RA

Rheumatoid arthritissymptoms and signsinclude
e Joint paininthefeet, hands, and knees,
e Swadllenjaints,

&
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«  Fever,

e Tenderjoints,

e Lossofjointfunction,
e Siffjoints,

* Fdigue,

*  Jointredness,

*  Rheumatoid nodules,
*  Jointwarmth

*  Jointdeformity.

Thereisno curefor RA. Thetreatment of rheumatoid arthritisoptimally involvesa
combination of patient education, rest and exercise, joint protection, medications,
and occas onally surgery. M edi cations used in the treatment of rheumatoid arthritis

include NSAIDs, DMARDSs, TNF alpha inhibitors, IL-6 inhibitors, immune
suppressants, and steroids. Early RA  treatment resultsin abetter prognosis..

Rehabilitation Management for Rheumatoid Arthritis Patients

Rest: Rest and energy conservation can be hel pful for locally inflamed joints, but
should be avoided ong-term dueto the potential del eterious side effects

Exercise: A structured exercise program can be greatly beneficial to theoverall
well-being and functioning of theindividud with rheumatoid arthritis. Such aprogram
should focuson stretching, strengthening and aerobi ¢ conditioning while conserving
energy

Sretching: Acutdy, inflamed joints should be rested to prevent exacerbation of

symptoms. For non-inflamedjoints, active or active-ass sted stretching of al major
jointsisessentia to prevent contractureformation and maintain the current range of
motionto performmost activitiesof daily living.

Srengthening: Strengthening exercises should beutilized in non-inflamed joints;
whileisometric exercises can hel p maintain strength to prevent injury or facilitate
fatigue

Areobic Conditioning: Several studieshave shown the benefit from an aerobic
conditioning or aguatic exercise program. in-water exercisewould decreasethe
forcesagainst joints, and the warmth could hel p decreasejoint pain and decrease
muscle spasm. They noted anincreasein strength and endurance from thewater
exerciseprogram..

&



Il Physiotherapy

Superficial Heat: Superficid heat hasitsgreatest effect on the skinand subcutaneous
tissues (Feibel 1976). It isespecially useful in circumstanceswherethegoa isto
heat jointsthat are covered by little soft tissue such asthosein thehands and feet

Deep Heat: Deep heating increasesthetissuetemperature at adeeper level without
overheating skin and subcutaneousfat

Cryotherapy : Cold therapy has severd physiol ogic effectsthat enhance or suppress
normal responsesto certain stressors. Hemodynamic effects include reflexive
vasocondtriction followed by del ayed vasodilation. Neuromuscul ar effectsinclude
dowing of nerve conduction velocity, and decreased firing of themuscle spindles,
which have been shown by someto reduce spasticity.

Electrical Nerve Simulation: Theprimary ddivery mechanismisviatranscutaneous
eectricd nervestimulation .

Clinical features and general management of Osteoarthritis

Osteoarthritisisthe most common form of arthritis, affecting millions of people
worldwide. It occurswhen the protective cartilage on theends of your boneswears
down over time.Although osteoarthritis can damage any joint in your body, the
disorder most commonly affects joints in your hands, knees, hips and
spine.Osteoarthritis often gradually worsens, and no cureexists. But staying active,
mai ntaining aheal thy weight and other trestments may dow progression of thedisease
and help improve pain and joint function.

Osteoarthritis occurswhen the cartil age that cushionsthe ends of bonesin your
jointsgradually deteriorates. Cartilageisafirm, dippery tissuethat permitsnearly
frictionlessjoint motion. In osteoarthritis, thedick surface of the cartilage becomes
rough. Eventudly, if the cartilagewearsdown compl etely, you may beleft with bone
rubbing on bone.

Osteoarthritis symptoms often devel op slowly and worsen over time. Signsand
symptomsof osteoarthritisinclude:

e Pan. Yourjoint may hurt during or after movement.
*  Tenderness. Your joint may fedl tender when you apply light pressuretoit.

o Siffness. Joint stiffnessmay bemost noticeablewhen youwakeupinthemorning
or after aperiod of inactivity.

*  Lossof flexibility. Youmay not be ableto moveyour joint throughitsfull range

of motion.
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»  Gratingsensation. Youmay hear or fed agrating sensation whenyou usethe

joint.

*  Bonespurs. Theseextrabitsof bone, which fedl like hard lumps, may form
aroundthe affectedjoint.

Treatments:

There’s no known cure for osteoarthritis, but treatments can help reduce pain and
mai ntainjoint movement.

Physical therapy. A physical therapist canwork to createanindividuaized exercise
program that will strengthen the musclesaround joint, increase range of motion and
reducepain.

Bracesor shoeinserts. Doctor may recommend shoe insertsor other devices
that can help reduce pain when stand or walk. These devices canimmobilize or
support your joint to help take pressure off it.

Surgical and other procedur es:If conservative treatments don’t help, you may
want to consider procedures such as: Cortisone shots, Lubrication injections,
Realigning bonesand Joint replacement.

Clinical features and general management of Ankylosing
spondylitis

Ankylosing spondylitisisaninflammatory diseasethat can causesomeof thevertebrae
inyour spineto fusetogether. Thisfusing makesthe spinelessflexibleand can result
in ahunched-forward posture. If ribs are affected, it may be difficult to breathe
deeply. Ankylosing spondylitis affects men more often than women. Signsand
symptomsof ankylosing spondylitistypically beginin early adulthood. Thereisno
curefor ankylosing spondylitis, but treatments can decrease your pain and lessen
your symptoms.

Symptoms. Themost common early symptomsof ankylosing spondylitisinclude:

* Panandstiffness: Constant pain and stiffnessin thelow back, buttocks, and
hipsthat continuefor morethan three months. Spondylitis often startsaround
the sacrailiac joints, where the sacrum (the lowest major part of the spine)
joinstheilium bone of the pelvisinthelower back region.

*  Bonyfusion: Ankylosing spondylitiscan cause an overgrowth of the bones,
which may lead to abnormal joining of bones, called “bony fusion.” Fusion
affecting bones of the neck, back, or hips may impair a person’s ability to
perform routine activities. Fusion of theribsto the spine or breastbone may
limit a person’s ability to expand his or her chest when taking adeep breath.
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e Paninligamentsand tendons. Spondylitisal so may affect someof theliga-
ments and tendonsthat attach to bones. Tendonitis (inflammation of theten-
don) may cause pain and stiffnessin the areabehind or beneath the hedl, such
astheAchillestendon at the back of theankle.

Management

Thereisno curefor ankylosing spondylitis, but there aretreatmentsthat can reduce
discomfort and improve function. The goalsof treatment areto reduce pain and
stiffness, maintain agood posture, prevent deformity, and preservetheability to
perform normd activities. When properly trested, peoplewith ankyl osng spondylitis
may leadfairly normd lives. Early intervention with physical and occupationd therapy
isimportant to maintain function and minimizedeformity.A program of daily exercise
hel psreducestiffness, srengthen themusc esaround thejointsand prevent or minimize
therisk of disability. Deep breathing exercises may hel p keep thechest cageflexible.
Swimmingisan exce lent form of exercisefor peoplewith ankyl osing spondylitis.

Ankylosing Spondylitis

Copyright @ 2002 WelMD, Inc. All Fights ressryed.
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Awareness of the following orthopaedic conditions
1. Cervical and lumbar spondylosis

Cervical spondylosisisagenera termfor age-related wear and tear affecting the
spinal disksinyour neck. Asthedisks dehydrate and shrink, signs of osteoarthritis
develop, including bony projectionsa ong the edges of bones (bonespurs). Cervicd
spondylosisisvery common and worsenswith age. M ore than 85 percent of people
ol der than age 60 are affected by cervical spondylosis. M ost people experience no
symptomsfrom theseproblems. When symptomsdo occur, (includepain and siffness)
intheneck nonsurgica treetmentsoften areeffective. Sometimes, cervica spondyloss
resultsin anarrowing of the space needed by the spinal cord and the nerveroots
that passthrough the spineto therest of your bodly. If the spina cord or nerveroots
become pinched, you might experience:

*  Tingling, numbnessand weaknessin your arms, hands, legsor feet
o Lackof coordinationand difficulty walking

*  Lossof bladder or bowel control

Causes

Asageincreases, the bones and cartilage that make up your backbone and neck
gradually devel op wear and tear. These changes can include:Dehydrated disks,
Herniated disks,Bone spursand Stiff ligaments.

Treatment

Treatment for cervical spondylosis depends on the severity of your signs and
symptoms. Thegoal of treatment istorelieve pain, help you maintain your usua
activitiesasmuch aspossi ble, and prevent permanent injury to the spinal cord and
nerves.

A physical therapist canteach exercisesto help stretch and strengthenthe musclesin
neck and shoulders. Some peoplewith cervica spondylosisbenefit fromthe use of
traction, which can help provide more spacewithinthespineif nerverootsarebeing
pinched.

Acupuncture: Recommend trying acupuncture to reduce pain.

Surgery: If conservative treatment fails or if neurological signs and symptoms —
such as weakness in your arms or legs — worsen, might need surgery to create
moreroom for spinal cord and nerveroots.

Thesurgery might involve: Removing aherniated disk or bonespurs, Removing part
of avertebraand Fusing asegment of theneck using bonegraft .
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Lumbar spondylosis

Spondyl o sisdegenerative osteoarthritis of thejoints between the spinal vertebrae
and/or neurd foramina. Lower back spondyl osisor ostecarthritisisknown aslumbar
spondyloss.

L umbar spondylitissymptomsand treatment: Symptoms of spondylitisvary
depending on theindividual and thelocation and severity of the condition. The
common symptomsof spondylitisinclude:

»  Stiffnessand painintheneck or back

e Lossof mobilityinthespine

e Inability totwist and turn, or to do so without pain

e -Chronic painand discomfort when standing, sitting, or walking

*  Deformity or abnormal spinecurvature

* Thereareseveral conservative treatmentsto reduce chronic pain, including
physica therapy, yogaand medication.

2.Periarthritis shoulder

Periarthritisisacondition charecterised by pericapsular adhesionsfollowing aminor
traumato the degenerated rotator cuff.Patient past middle age, presentswith diffuse
panintheshoulder withradiation downtothemiddleof the upper am.ltiscommoner
in patientswith diabetesand myocardia ischemia. On examination therewill be
tendernessin thesubacromia region andintheanterior joint line. Thereismarked
limitation of abduction and externd rotation of the shoul der.

When the conditioninvolvesthewholerotator cuff, it resultsintota restriction of dl
movementsof joint. The conditionisthen termed asfrozen shoulder . Treatment
after controlling the pain with anal gesics and short wave diathermy isvigorous
shoulder mobilization exercises. Resisted cases aretreated by local infiltration of
hydrocortisone and mani pulation under anaesthesia.

Clavicle
o ) lr!l:med..wlm capsule
Shoulde ;'/ b e
A o
apiule N
Humerus
(upper are)
.
Seapula
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3. Tennis elbow

Tenniselbow or lateral epicondylitisisaconditioninwhichthe outer part of the
el bow becomes sore and tender. Theforearm musclesand tendons become damaged
from overuse — repeating the same strenuous motions again and again. This leads
to pain and tenderness on the outside of the el bow. Any activity, including playing
tennis, whichinvolvesthe repetitive use of the extensor muscles of theforearm can
cause acute or chronic tendonitisof thetendinousinsertion of these musclesat the
lateral epicondyleof theelbow. The conditioniscommonin carpentersand other
laborerswho swing ahammer or other tool with theforearm.

Tennis elbow (lateral epicondylitis), invalves infl
in the tendons of the forearm muscles where they attach
to the bony prominence — called the lateral
epicondyle — on the outside of the elbow.

Lateral epicondyle \\

4, Golfers elbow

Golfer’s elbow is a condition that causes pain where the tendons of forearm muscles
attach to the bony bump on the inside of elbow. Golfer’s elbow is characterized by.

*  Painandtendernessontheinner sdeof elbow: Sometimesthe pain extends
aongtheinner sdeof forearm. Pain typicaly worsenswith certain movements.

o  Stiffness: Elbow may fed tiff, and it may hurt to makeafidt.
*  Weakness. May haveweaknessin handsand wrists.

*  Numbnessor tingling. These sensationsmight radiateinto one or morefingers
— usually theringand littlefingers.

Treatment:

The sooner you begin treatment, the sooner you’ll be able to return to your usual
activities.

Rest.:Put golf game or other repetitive activitieson hold until the painisgone. If
returnto activity too soon, may makeit worse.
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Icetheaffected area: Apply i ce packsto elbow for 15to 20 minutesat atime, three
tofour timesaday for severa days.

Takean over-the-counter pain reliever: Try ibuprofen (Advil, Motrin 1B, others),
naproxen sodium (Aleve, others) or acetaminophen (Tylenal, others).

Useabrace: Doctor might recommendto wear acounter force brace on affected
arm, which might reducetendon and musclestrain.

Stretch and strengthen the affected area: A type of strengthening (eccentric) that
lengthensthetendon of thewrist extensor muscleshasbeen shownto be particularly
effectiveintreating chronic tendonirritation.

Medial
epicondyle

Wrist flexor
muscles

" Wrist flexor
tendons

5. Plantar fasciitis

Plantar fasciitisisone of themost common causesof hedl pain. Itinvolvespainand
inflammation of athick band of tissue, caled the plantar fascia, that runsacrossthe
bottom of foot and connects heel boneto toes.Plantar fasciitiscommonly causes
stabbing pain that usually occurswith very first stepsin the morning. Oncefoot
limbersup, the pain of plantar fasciitisnormally decreases, but it may return after
long periodsof standing or after getting up from aseated position.Plantar fasciitisis
particularly common in runners. In addition, peoplewho are overweight and those
who wear shoeswith inadequate support areat risk of plantar fasciitis.

Treatment .

Thegodsof treatment for plantar fasciitis areto:
Rdieve inflanmation andpaininthehed.

Allow smadll tearsin the plantar fascialigament to hed.
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Improve strength and flexibility and correct foot problems such as
excessive pronation so that don’t stress the plantar fascia ligament.

Rest feet. Limit or, if possible, stop daily activitiesthat arecausing hedl pain. Try to
avoid running or walking on hard surfaces, such asconcrete.

Toreduce inflammation andrelievepain, put ice onhed. Try a nonsteroida anti-
inflammatory drug (NSAID) suchasibuprofen or naproxen . NSAIDs comeinpills
andinacreamthat rub over thesorearea.

Wear shoeswith good shock absorption _
and theright arch support for foot. Athletic \,\Q

shoesor shoeswith awell-cushioned sole { W
areusually good choices. \

Try hed cupsor shoeinsertsto help cushion
hed.

Put on your shoes as soon asyou get out =
of bed. Going barefoot or wearing dlippers Plantar fascilts
may makeyour pain worse.

Plantar fascia

Amputation

Amputationistheremova of thewholeor part of alimb by cutting through boneor
joint.

Indication of amputation
1. Traumaticconditions: Crushinjuriestothelimb

2. Vascular conditions: ischemic condition of thelimb-Atherosclerosis, gan-
greneetc

3. Neoplagtic conditions: Malignant tumorsof boneor soft tissue

4. Infectiveconditions. Leprosy, filarid elephantiasisetc

5.  Congenital conditions: whenthelimbisgrosdy deformed and useless.
Types of amputation

Classified accordingto the surgica techniqueor theemergency of Situation

1. GuillotineAmputation: Used when primary healingisunlikely or delayed
because of infection, ischemia, or inadequate wound debridement. It isdone
asan emergency procedure, to savethelife of the patient.
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2. Classcal Amputation: Theseare planned amputation whereregular skinflaps
areraised and thewound is closed after ablation of limb.

3. Revison Amputation: Used after provisiona amputation asan elective sur-
gery. Inthis, level iswell- defined & thought out, withthe ultimate prosthesis
kept inmind.

Levels of amputation

Hemipelvectomy
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Complications of amputation

Partial Foot Amputation

@ \.‘\-T

a‘ Ankle disarticulation
=y

Immediate complication: Infection, secondary heamorrhage, skindoughing
Latecomplication:

Stump neuroma

Contractures

Phantom limb : Phantom pain and sensations are defined as perceptionsranging
from dight tingling to sharp, throbbing pain or aching that patientsperceiverdating
to an extremity or an organthat is physicaly nolonger apart of the body. Phantom
painisacommon problem, affecting between 8%to 10% of patientsandisusualy
reported during theimmediate postoperative period but can persist for up to two
years. |n some cases, phantom pain can bealifelong experience

Preand post operative Physi otherapy care
Pre-operative care
Assessthe patient Pre-Operatively to know the current staus of the patient

Subjective Examination: Current History, Past Medicd History, Medications., Socid
Higtory (-Wheretheclient will likely returnto after discharge, eghome, hostel, Who

&
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is at home to assist in ADL’s, or could participate / supervise in their rehabilitation
etc) Vocationa activities, Premorbid Mobility Levels, Painetc

Objective Examination: Joint Range of motion, MuscleLengths, Muscle Strength,
Condition of intact limb, Arm Function, Functional Assessmentsetc

Instructions on Post-Operative Exercisesand Positioning

Short term goal sinclude: Maintenance of respiratory function, Maintenance of
strength, Maintenance of range of motion & musclelengthsand Maintenance of
cardiovascular fitness.

Post-operative care

Maintainfunctionintheremaininglegand stump to maintain periphera circulation.
Maintain respiratory function Mohility Aids: Thechoiceof mobility aidsdependson
theleve of fitness, strength, balanceskillsof theindividud: Walkingframe, Axillary
crutches, Elbow crutches, Walking stick and For bilateral lower [imb amputeesa
whed chairisindicated

Stump and its Management
Stumpistheresidud part of thelimb whichisleft after amputation

Amputeeswill betaught to carefor their sump by either anurseor aphysiotherapist.It
isextremely important that to master the techniques of caring stump. If utmost
attentionisnot giventothiscarethen small easily reversibleproblemsmay develop
into largeoneswhich becomedifficult to treet.

Care of the Stump — Keep the stump clean, dry, and free from infection at all times.
— If fitted with a prosthesis, you should remove it before going to sleep. — Inspect
and wash thestump with mild sogp and warm water every night, then dry thoroughly
and apply talcum powder. — Do not use the prosthesis until the skin has healed. —
The stump sock should be changed daily, and theins de of the socket may be cleaned
withmild soap.

RESUDIAL LIMB WRAPPING Eary wrapping providesanumber of positive
benefits: Decrease odemad& venousstasis, Assistin shaping, Helpin counteract
contracture, Provide skin protection , Reduce redundant tissue problems, Reduce
phantom limb sensation and discomfort and Desensitizetheresidud limbwith loca
pain.

&
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Practical

1.
2.
3.

Application of pricetherapy in soft tissueinjury

Application of elastocrepe bandagein latera ligament injury
Demonstration of exercisefor rheumatoid arthritis

e Jointmobility exercise

» Exercisesfor kneejoint osteoarthritis

* |sometric

* Mohility

e Strengthening

Demongtration of exercisesfor cervica and lumbar exercises
* |sometric neck exercise

e Neck mobility exercise

*  Spind extenson/flexionexercise

Preparation and positioning of client for €l ectro therapy.

* IRRfor perarthritis

« USfortennis/golfers/plantar fasciitis

Assessment Activities

Seminar
Assgnments
Fedvist

Chart preparation
Quiz

Collection

Model Preparation
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TE Questions

1.

o  w DN

Writeany four differences between RA and OA
Briefly explain about ssump management

List out thecomplicationsof fracture

Partial displacement of articular surfaces of joint is known as
Differentiatebetween

» Didocationand subluxation

e Sprainandstrain-

Short noteon

* Pantarfasaitis

*  Tennisebow

» Ankylosing spondylitis

* Peiathritisshoulder
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INTRODUCTION OF PAEDIATRIC CONDITIONS AND
RELEVANCE OF PHYSIOTHERAPY

Introduction

Peedi atric physi otherapistswork with peopl e of varying agesfrom premature babies
to adolescents to ensure optimal physical function and development. Like all
physi otherapi sts, they are concerned with movement, co-ordination, posture and
thecardiorespiratory system. Theam of the paediatric physiotherapististo provide
aprogramthat theclient will enjoy, whileencouraging themto participateand become
independent.

Paediatric physiotherapistsaim to minimisethe effects of physical impairment to
promote optimum function and muscul oskel etal development. Adviceon activities
and stretches offered by the physi otherapist can assist in maintaining full range of
movement and prevention of contracture. Paediatric Physi otherapiststreat many
conditionssimilar to thosein genera physiotherapy practice. However, thereare
many conditionswhich arerelated amost entirely to paediatrics. Someof theseare
recognised at birth, others may become apparent later in the child’s life.

Learning outcomes

Thelearner:
e Tounderstand the condition Cerebral palsy
e Toassst the physiotherapistin management of cerebra pasy
* Todothecorrectivemovement of CTEV

» Toidentifyand assist in the management of Erb’s Palsy ,CDH ,Spina Bifida
and Torticollis

Concepts
Cerebral palsy

Cerebral palsy is refers to a group of disorders affecting a person’s ability to
move. It isdueto damageto thedevel oping brain either during pregnancy or shortly
after birth.Cerebral palsy affects people in different ways and can affect body
movement, muscle control, muscle coordination, muscletone, reflex, postureand
balance. Although cerebra pa sy isapermanent life-long condition, someof these
signsof cerebra pal sy canimproveor worsen over time.Peoplewho have cerebra

&
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pal sy may also havevisual, learning, hearing, speech, epilepsy and intellectual
impairments.Cerebral palsy istheresult of acombination of eventseither before,
during or after birth that can lead to an injury in a baby’s developing brain. There is
no single cause of cerebral palsy. For most babies born with cerebral palsy, the
causeremainsunknown. Researchersnow know that only avery small percentage
of casesof cerebral palsy aredueto complicationsat birth (e.g. asphyxiaor lack of
oxygen). It isaccepted that cerebral palsy usually arisesfrom aseriesof causal
pathways, i.e. asequence of eventsthat when combined can cause or accelerate
injury tothedeveloping brain.

Strokeisthe most common cause in babies who acquire cerebral palsy after 1
month of age. The stroke may occur spontaneoudly or arisefrom surgical or heart
complications

CTEV

Congenital talipes equino varus also known as “club foot’, is acongenital foot deformity
present at birth. It isone of the most common congenital deformities. Incidence
variesbetween ethnic groups.

Clinical Presentation: Foot plantar flexed at ankle Inverted at subtaloidjoint, Adducted
at forefoot

Foot become smdler than normal, Hedl poorly devol oped, Crease acrossthe medid
border, Latera malleolusprominent. Medid maleolusburriedinto depression. Foot
cannot bedorsiflexed and everted .Wasting of calf muscle.

Principle of treatment

Correct thedeformity-hold thefoot in corrected position

Treatment should begininthefirst few weeksof life

Different component of deformity should be corrected in the proper sequences,

Fore foot adduction first, Invertion next, equinus last-failure to follow —break the
foot—use minimum force

Consarvativetreatment

1st week-mother istaught to mould the infants foot twice a day,3 weeksto 3
months-surgeon manipulate once in 2weeks,maintained by pop,After 4or 5
manipulation correction is maintained by splint-deni‘s brown splint
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Surgical treatment

If correctionisnot achieved by POP, surgery isindicated. Soft tissue operation-
postero medial soft tissue release, complete subtaloid release, Tendo achilus
lengthening,alligaments and soft tissue rel ease,Bone operation-lateral wedge
resection,cal caneo cuboid fusion.

CDH

Congenita hip dislocation aso known asdysplasaof thehipisaconditioninwhich
achildisbornwith ahip problem. Congenita hip didocationiswhentheformation
of thehipjointisabnormal. Theball at thetop of the thighbonewhichisknown as
the femoral head is not stable within the socket (which is also known as the
acetabulum). Thisabnormality may causetheligaments of the hip to belooseor
stretched. Thisconditionisusually diagnosed oncethebaby isborn; it mostly affects
theleft sdeaof thehipinfirgt-born children, girls, and babiesborninabreech position.
Girlsarefour timesaslikey to have hip dysplasacompared to boys. The cause of
thisconditionisstill unknown; however, somefactorsof congenital hip didocation
arethrough heredity and racial background. Itisa so thought that the higher incidence
insomeethnic groups

The early sign of congenital hip dislocation is when a person is able to hear “clicking”
sounds when the legs are moved apart from one another. This condition can be
treated if detected early. If this condition goes undetected it can cause onelegto
look shorter than its counterpart and the buttock folds are al so not symmetrical
which causesmore creasesto be present on the affected side, and skinfoldsat the
thigh areuneven.

Treatment

Aim-Reducethehipand maintainitinthereduced position. Treatmentisagerel ated
and depend on the age a which child isbrought.

Below 3month-von rosen splin,

3- 6  month-reduced by gentle manipulation under general anaesthesia.
6 -2 month-preliminary traction and gradua abduction

2-3 weekplaster spicaapplied

1-3 yearssurgica openreduction

3-6 years-open reduction and osteotomy of femur,hip bone
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Spina bifida

Spinabifida isabirth defect where thereisincomplete closing of the backbone and
membranesaround the spina cord. Therearethree maintypes: spinabifidaocculta,
meningoce e, and mye omeningoce e. Themaost common locationisthelower back,
but inrare casesit may bethe middleback or neck.

Signs and symptoms

*  Physcd sgnsof spinabifidamay include:

*  Legweaknessand parayss

*  Orthopedic abnormalities(i.e., clubfoot, hip didocation, scoliosis)]

»  Bladder and bowd control problems, including incontinence, urinary tract in-
fections, and poor kidney function

*  Pressuresoresand skinirritations

*  Abnorma eyemovement

Treatment

Thereisnoknown curefor nervedamage caused by spinabifida. Standard trestment
issurgery after delivery. Thissurgery amsto prevent further damageof the nervous
tissueand to prevent infection

Torticollis

Torticollisisthe Deformity of the neck charecterised by tilting of head to oneside,
Rotation of the occiput to one side and chin to opposite side. Contracture of
sternocl edomastoid on one s demay bedueto myodysplasiaof genetic origin, Birth
trauma, hematoma,or arteria ischemia

Clinical feature: Firm swelling at the junction of midle and distal third of
sernomastoid muscle

In left torticolis—the chin is tilted upward to the right side and the occiput is tilted
downontheleft sde

In neglected cases contractureis severe and cannot be stretched passively
Treatment

Mild deformity: -physiotherapy, Heat modality, Passive movement to cervica spine,
Passive stretching of sternocledomastoid.

After correction —maintained by passive hold.
Hometreatment-train the mother.

During degp-posisioning by pillowsand sand bags
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Practical
1. Demongtratethecorrection of deformity inthefollowing conditions
CTEV
TORTICOLLIS
Assessment Activities
Seminar
Assgnments
Fddvist
Chart preparation
Quiz
Collection
Model Preparation
TE Questions
Define cerebral palsy
Writeabout theposition of neck inright sidetorticollis
Writeabout thedeformity in CTEV
Namethesplintusedin
CDH
CTEV
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INTRODUCTION OF PHYSIOTHERAPY IN
SURGICAL CONDITION

Introduction

The physiotherapist hasanimportant roleto play in assessing which patientsbeing
prepared for surgery areat risk of devel oping complicationsthat shemay help to
prevent. Thephysi othergpist must takeinto cons deration the effectsof theanesthetic
on secretionsintherespiratory tract. The physiotherapist will explain to the patient
why trestment isnecessary and teach the patient theexercisesthat hewill berequired
to perform post—operatively.

Learning out comes

»  Tofamiliarizetheimportanceof physotherapy in Head injury

*  Tofamiliarizewiththeimportanceof physiotherapy in Spina cordinjury

o  Tofamiliarizewith theimportance of physotherapy in Burns

Concepts

Head injury

A headinjuryisany sort of injury to brain, skull, or scalp. Thiscanrangefromamild
bump or bruiseto atraumatic braininjury. Common headinjuriesind ude concussions,
skull fractures, and scalp wounds. The consequencesand treatmentsvary greetly,
depending on what caused head injury and how severeitis.Head injuriesmay be
either closed or open. A closed head injury is any injury that doesn’t break skull. An
open, or penetrating, head injury isonein which something breaks skull and enter
brain.It can be hard to assesshow seriousahead injury isjust by looking. Some

minor head injuries bleed a lot, while some major injuries don’t bleed at all. It’s
important totreat al head injuries seriously and get them assessed by asurgeon.

Causes

Ingeneral, head injuries can bedivided into two categories based on what causes
them. They can either be head injuriesdueto blowsto the head or head injuriesdue
toshaking.

Head injuries caused by shaking are most common ininfantsand small children, but
they can occur any time dueto violent shaking.

Head injuries caused by ablow to the head areusually associated with:
motor vehicleaccidents
fdls
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physical assaults

sports-related accidents

Major Types of Head Injuries
Hematoma

A hematomaisacollection, or clotting, of blood outsidetheblood vessels. It canbe
very seriousif ahematomaoccursinthebrain. Theclotting can cause pressureto
build inside skull, which can causeto |ose consciousness.

Hemorrhage

A hemorrhageisuncontrolled bleeding. There can be bleeding in the space around
brain, whichisasubarachnoid hemorrhage, or bleeding within braintissue, whichis
anintracerebral hemorrhage.

Subarachnoid bleeds often cause headaches and vomiting.
Concussion

A concussionisabraininjury that occurswhen brain bouncesagainst thehard walls
of skull. Generally speaking, theloss of function associated with concussionsis
temporary. However, repeated concussi ons can eventud|y lead to permanent damage.

Edema
Any braininjury canlead to edema, or swelling. Many injuriescause swelling of the
surrounding tissues, but it’s more serious when it occurs in brain. Skull can’t stretch

to accommodate the swelling, which leadsto abuildup of pressurein brain. Thiscan
causebrainto pressagainst skull.

Skull Fracture

Skull doesn’t have bone marrow. This makes the skull very strong and difficult to
break. A broken skull isunableto absorb theimpact, making it morelikely thet there
will also bedamageto brain.

Diffuse Axonal Injury

Adiffuse axonal injury, or sheer injury, is an injury to the brain that doesn’t cause
bleeding but does damage brain cells. Though itisn’t as outwardly visible as other
formsof braininjury, diffuseaxonal injury isone of the most dangeroustypes of
head injuriesand can lead to permanent brain damage and even death.
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Symptoms of a Head Injury
Common symptomsof aminor head injury include:
* Headache
* Mildconfuson
* Nausea
* Temporaryringingintheears
» Lossof consciousness
* Sezures
* Vomiting
» Baanceor coordination problems
*  Abnorma eyemovements
* Alossof musclecontrol
* A persistent or worsening headache
* Memoryloss
» Changesinmood
Treatment

Thetreatment for head injuries depends on both the type and the severity of the
injury.With minor head injuries, there are often no symptoms other than pain at the
siteof theinjury. If havean open cut, may use suturesor staplesto closeit. Evenif
injury seems minor, watch condition to make sure it doesn’t get worse. May need
to be hospitalized if serious head injury occur. Thetreatment at the hospital will
depend ondiagnosis.

The treatment for severe head injuries can include:Medication, Surgery and
Rehabilitation

Physiotherapy

Physi otherapy hel psrestore movement and function to as near normal as possible
when someoneisaffected by abraininjury. Neuromuscular (brain, nervous system
and muscul oskel eta system) specialist physiotherapist play an essentid roleinthe
multidisciplinary team, working with brain injured persons. The role of a
physotherapist startsright fromthe acute stage (initial daysafter theinjury) of brain
injury through therehabilitation phaseto thelong term care.
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Intheacute stages, the physioswork with theinjured person to maintain/ improve
their respiratory status, commonly known as chest physio. Thishelpstheinjured
person to clear the secretions from their airways thereby minimizing chances of
infectionsand promoting weaning of tracheostomy tubeif appropriate. Physosaso
deal with maintaining range of motion of thejointsin the body by exercisesand
positioning them. Phys otherapi sts contributeto themul tisensory stimulation program
(sometimes called as comastimulation) a ong with the other membersof theteam.
Also, early mobilization of the patient from bed to chair/tilt table, standing, walking

area so carried out whenever possible.
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Spinal cord injury

A spina cordinjury (SCI)isdamagetothe spinal cord that causeschangesinits
function, either temporary or permanent. These changestrandateintolossof muscle
function, sensation, or autonomic functionin partsof the body served by thespinal
cord below thelevel of the lesion. Injuriescan occur at any level of thespinal cord
andcanbeclassfiedas completeinjury, atota lossof sensation and musclefunction,
or incomplete, meaning somenervoussignasareabletotravel pasttheinjured area
of the cord. Depending on thelocation and severity of damage along the spinal
cord, the symptoms can vary widely, from pain or numbness
to parayss to incontinence. The prognosis dsorangeswiddy, fromfull recoveryin
rare casesto permanent tetraplegia (also called quadriplegia) ininjuriesat thelevel
of theneck, and paraplegia inlower injuries. Complicationsthat can occur inthe
short and long term after injury includemuscle atrophy, pressure sores, infections,
and respiratory problems.

Inthemgority of casesthedamageresultsfrom physical trauma suchascar accidents,
gunshots, fals, or sportsinjuries, but it can also result from nontraumatic causes
suchasinfection, insufficient blood flow, and tumors. Effortsto prevent SCI include
individua measuressuch asusng safety equi pment, societd measuressuch assafety
regulationsinsportsand traffic, and improvementsto equipment. Trestment of spina
cordinjuriesstartswith stabilizing the spineand controlling inflammation to prevent
further damage. Other interventionsneeded can vary widdy depending onthelocation
and extent of theinjury, from bed rest to surgery. Inmany cases, spinal cordinjuries
requiresubstantial, long-term physical and occupational therapy inrehabilitation,
epecidly if they interferewith activitiesof daily living. Researchinto new trestments
for spind cordinjuriesincludesstemcdl implantation, engineered materiad sfor tissue
support, and wearable robotic exoskel etons.
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Rehabilitation in spinal cord injury

SCI patientsoften requireextended treetment in specidlized spind unitor an intensve
careunit. Therehabilitation processtypicaly beginsintheacute caresetting. Usudly
the inpatient phase lasts 8—12 weeks and then the outpatient rehabilitation phase
lasts 3-12 months after that, followed by yearly medical and functional
evaudion. Physicd therapists, occupationd therapidts, recrestiond therapigts, nurses,
socia workers, psychol ogistsand other hedlth care professionalswork asateam to
decide on goa swith the patient and devel op aplan of dischargethat isappropriate
for the person’s condition.

In the acute phase physical therapists focus on the patient’s respiratory status,
prevention of indirect complications (such aspressureulcers), maintaining rangeof
motion, and keeping available muscul ature active. For peoplewhoseinjuriesare
high enough tointerferewith breething, thereisgreat emphasison airway clearance
duringthisstageof recovery. Weaknessof respiratory musclesimpairstheability to
cough effectively, dlowing secretionsto accumul atewithinthelungs. AsSCI patients
suffer fromreduced tota lung capacity and tidal volume, physica therapiststeach
them accessory breathing techniques. Physical thergpy treetment for airway dearance
may includemanud percussonsandvibrations, posturd drainage, respiratory muscle
training, and assisted cough techniques. Patientsaretaught to increasetheir intra-
abdominal pressure by leaning forward to induce cough and clear mild secretions.
Theamount of functional recovery and independence achieved intermsof activities
of daily living, recreational activities, and employment is affected by thelevel and
severity of injury.The Functional Independence Measure (FIM) isan assessment
tool that amsto eva uatethefunction of patientsthroughout therehabilitation process
following a spinal cord injury or other serious illness or injury. It can track a patient’s
progress and degree of independence during rehabilitation. Peoplewith SCI may
need to use specialized devices and to make modificationsto their environment in
ordertohandle activitiesof daily living andto functionindependently. Weak joints
can bestabilized with devicessuchas ankle-foot orthoses (AFOs) and knee-AFOs,
but walkingmay till requirealot of effort.[98] Increasing activity will increasechances
of recovery.[99]

Burns

Burnsareamong themost common householdinjuries, especidly in children. Burns
are characterized by severe skin damagein which many of the affected cellsdie.
Depending on the cause and degree of injury, most people can recover from burns
without serious health consequences. More serious burns require immediate
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emergency medical careto prevent complicationsand death.
Burn Levels

Therearethreeprimary typesof burns: firgt-, second-, and third-degree. Each degree
isbased onthe severity of damagetotheskin

First -degreeburns: red, non-blistered skin
Second -degree burns: blistersand somethickening of the skin
Third -degree burns. widespread thicknesswith awhite, | eathery appearance
Thereisasotechnicaly afourth-degree burn. Inthistype, the damage of third-
degree burns extendsbeyond the skin into tendons and bones.
Causes of Burns
» Scdding fromhot, boilingliquids
* Chemicd burns
» Electrical burns
» Fires, including flamesfrom matches, candles, and lighters
* Excessivesunexposure
First-Degree Burn

First-degree burns cause minimal skin damage. They are also called “superficial
burns” because they affect the outermost layer of skin. Signs of a first-degree burn
include:redness, minor inflammation

(swelling),pain,dry, peding skin (occursasthe F"
burn hedls).

First-degree burns are mostly treated with
homecare. Hedling timemay bequicker if you
treat the burn sooner. To treat thistype, you
can: soak the wound in cool water for five
minutes or longer, take acetaminophen or
ibuprofenfor painrelief, apply an antibiotic
ointment and loosegauzeto protect the affected
area. Make sure you don’t use ice, as this may make the damage worse. Never
apply cotton ballsto a burn because the small fibers can stick to the injury and
increasetherisk of infection.
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Second-Degree

Second-degree burnsaremore -
serious because the damage
extends beyond thetop layer of
skin. This type of extensive
damage causestheskinto blister
and become extremely red and
sore. Some blisters pop open,
giving the burn a wet
appearance.Duetothedelicate
nature of such wounds, frequent
bandaging isrequiredto prevent
infection. Thisalso helpsthe burn heal quicker. Some second-degree burnstake
longer than threeweeksto heal, but most heal withintwoto threeweeks. Theworse
the blistersare, thelonger the burn will taketo heal. In some severe cases, skin
graftingisrequired tofix the subsequent damage.

Generdly treat amild second-degreeburn by: running the skin under cool water for
15 minutes or longer, taking over-the-counter pain medication (acetaminophen or
ibuprofen) and applying antibiotic creamto blisters.

However, seek emergency medical treatment if burnsaffect awidespread areaof
the: face, hands, buttocks, groin and feet.

Third-Degree

Third-degree burnsaretheworst burns. They cause the most damage, extending
through every layer of skin. The damage can even reach the bloodstream, major
organs, and bones, which canlead to death.

Thereisamisconceptionthat third-degreemeans g
most painful . With thistype of burn, thedamage
isso extensvethat youmay not fed painbecause
your nerves are damaged. Depending on the
cause, third-degreeburns cause the skinto look:
waxy and white,charred, dark brown, raised and
legthery

Never attempt to self-treat athird-degree burn.
While you’re waiting for medical treatment, raise
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the injury above your heart. Don’t get undressed, but make sure no clothing is stuck
totheburn. Thereisno set healing timelinefor third-degreeburns.

Treatment

When properly and quickly treated, the outl ook for first and second-degreeburnsis
good. These burnsare a so lessproneto scarring. Thekey isto minimizefurther
damage and infection. Extensive damage from severe second-degree and third-
degreeburns canlead to problemsin deep skin tissues, bones, and organs. Petients

may require:
Surgery, physica therapy rehabilitation and lifelong assisted care.
Rule of nines

A method of estimating the extent of burns,expressed asa percentage of total body

surface. Inthismethod,the body isdivided into sections of 9 per cent, or multiplesof
9 percent, each: head and neck, 9 per cent; anterior trunk, 18 per cent;posterior
trunk, 18 per cent; upper limbs, 18 per cent; lower limbs,36 per cent; genitaliaand
perineum, 1 per cent.

Burns physiotherapy

The Physiotherapy team provides comprehensiverehabilitation at all stagesof a
patient’s recovery following a burn injury. This includes both inpatient and outpatient
care following initial burn injury care through to scar reconstructive surgery.
Physiotherapy isan integral component of the burnsserviceand isdeliveredin
accordancewith the nationa standardsin the management of burn-injured adults.

Typica inpatient treetment aimsinclude:
* Promoting recovery onintensivecare
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*  Reganing movement, strength and function

*  Reganingmohbility

* Improving exercisetolerance

» Scar managementImproving exercisetolerance

Treatment may include positioning, stretching, an exercise programme, and may
requireasplint(s) to maintain jointsin an optimum position during recovery. Whena
woundishedled, anindividuaised skin careand scar management programme may
berequired.

Practical

1. Todemonstratethetherapeuticintervens on for preventing complications of
chronic bed ridden patients

» Pogtioning
* Passvemovement
e Stretching
2. Demondtration of phys otherapy management of burn
» Pogtioning
e Stretching
Assessment Activities
Seminar
Assgnments
Fddvist
Quiz
Collection
TE Questions
e Typesof headinjury
e Listoutthedifferent causesof burning
*  Classify theburn accordingto skinlevel/thickness
*  Writeabout themain goasof phys otherapy in burnrehabilitation.
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ORTHOTICS AND PROSTHETICS

Introduction

Orthoticsand Prostheticsisan allied health profession that provides eval uation,
fabrication and custom fitting of artificial limbs and orthopaedic braces. O& P
Professionalsare speciaistswithin therehabilitation or careteam for patientswith
disablingconditions.

Learning out comes

»  Todefineorthoticsand prostheticsand list out thetypesand indication.
Concepts

Definition, typesand Indications.

Orthotics generally includes devices that correct, improve or support body
abnormdities. Muscul oskd etd deformitiesare particularly aided by custom orthotics.
Some common conditionscorrected or aided by orthoticsincludefractures, scolios's,
cerebra pasy, spinabifida, and variousimpa rmentsresulting fromaspina injury or
stroke. Orthotic shoesare often prescribed for patientswith foot allments.

Therearefivemaintypesof orthotics.

Rigid orthoticsisfirm devicesthat are used to control movement. Created from
carbonfiber or plagtic, they are used to control movement and reduce pain, particularly
withfeed.

Soft orthotics, made of compressible materials, are often used for conditions such
asarthritisor diabetes, inwhich they relievepain and pressure.

Semirigid orthotics- Thesehel p achieve ba ancewhile running or performing other
physica activities.

Custom, or calibrated, orthotics- These use an individual’s weight, activity level,
andflexibility level to create specific equipment for their personal needs.

Proprioceptiveorthotics-, isalessexpensve meansof supportingindividuaswith
conditions such as Morton’s Foot Syndrome.
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KAFO-KneeAnklefoot orthosisand AEO-Anklefoot
orthosis Spinal Orthotics

g
!.‘

\ |
Prostheticsare artificia extensonsof the body. They areused to replace body parts
that aremissing frombirth, lost through aninjury or disease, or whichrequireremova
for medical purposes. Itisan artificia devicethat replaces amissing body part,
which may belost through trauma, disease, or congenital conditions. Prosthesiscan
aso supplement an exigting but defectivebody part. Someprostheticsincludeartificid

lungs, knees, eyes, hearts, hips, limbs, heart valves, ankles, dentures, and gastric
bands.

Prosthetic amputee rehabilitation isprimarily coordinated by aprosthetist and an
inter-disciplinary team of hedlth care professionasincluding psychiatrists, surgeons,
physical therapists, and occupational therapists.

Types

Aperson’s prosthesis should be designed and assembled according to the patient’s
appearance and functional needs. The patient’s future goals and economical
capabilities may hel p them choose between oneor moredevices.

Craniofacia prosthesesincludeintra-oral and extra-oral prostheses. Extra-oral
prosthesesarefurther dividedinto hemifacia, auricular (ear), nasd, orbital and ocular.
Intra-oral prosthesesincludedental prostheses such asdentures, obturators, and
dental implants.

Limb prosthesesinclude both upper- and lower-extremity prostheses.

Orthotics and prosthetics can be the practice of designing and creating such
equipment. People who work in orthotics and prosthetics evaluate patients’ needs;
fabricate products according to those needs, and custom fit orthopedic braces and

&
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artificial limbs. Careersopportunitiesin thishealth profession canincludejobtitles
such asdirect practitioner, orthotist, fitter, assi stant, pedorthist, or technician. Many
sciences have contributed to the study of orthoticsand prosthetics. Theseinclude
anatomy and physiol ogy, engineering, psychology, and gait analysis. Orthoticsand
prostheticsarea so part of the biomechatronicsfield of science. Thisfieldincludes
thefusion of mechanica deviceswith actua human body partswithinthenervous,
muscular, and skeletal systems. Many peoplewith abnormalities, deformities, or
missing body parts can be hel ped with orthoticsand prosthetics. Theseare pieces
of medical equipment that can hel p replace or improve body parts. They include
braces, inserts, artificial limbs, and much other medical equipment fabrication

Practical
1. Application of orthoticsand prosthetics

*  Upperlimb

* Lowerlimb

* Neck andtrunk
Assessment Activities

Seminar

Assgnments

Fddvisgt

Chart preparation

Quiz

Collection

Mode Preparation
TE Questions

Expandthefollowingterm

KAFO

AFO
Artificial appliances used to replase original body parts is known as
Writeany two examplesof internal and externa orthoticsand prosthetics.
List out theindicationsof orthotics.
Odd man out KAFO OSTIN MOOR
K WIRE BRACES

&
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GERIATRIC PHYSIOTHERAPY

Introduction

Geriatric medicineisaspecialty that focuseson health care of elderly people. It
aimsto promote health by preventing and treating diseases and disabilitiesin ol der
adults. Geriatric physical therapy coversawideareaof issuesconcerning peopleas
they go through normal adult aging but isusualy focused ontheolder adult. Geriatric
physical therapy was defined asamedical speciaty in 1989 and coversabroad
areaof concernsregarding peopl e asthey continuethe process of aging, although it
commonly focuses on older adults. “Physical therapy intervention can prevent life-
long disability, restoring the person’s level of functioning to its highest level.”

Learning outcome

Thelearner:

e familiarizeswith common problemsof geriatric patients

e understandsthehistory,concept and methods of geriatric physiotherapy

e understandstheroleof physiotheragpist, exercise, manua therapy and education
ingeriatric physiotherapy

o familiarizeswithAim of geriatric phys othergpy and different settings

e understandsthe concept of assessment ,god setting, trestment intervention and
re-assessment

Concepts

Introduction to geriatric Phys otherapy.

Geriatric physical therapy isaproven meansfor older adultsfrom every level of
physical ability toimprovetheir balance and strength, build their confidence, and
remain active. A number of peoplearefamiliar with physical therapy asaform of
treatment to pursue after an accident, or inrelation to acondition such asastroke.
Physica therapy isuseful for many additiona reasons, such asimproving baance,
strength, mohility, and overal fitness. All of thesearefactorswhich older adultsmay
benefit from, contributing to their physical abilitiesand helping to maintain their
independencefor longer periodsof time. Physical therapy can also help older adults
toavoidfdls, somethingthat iscrucia tothispopulation.

Fdlingisoneof thegreatest risksolder adultsface, often leading to thingssuch as
hip fractureswhich then lead to adownward hedlth spird. Infact, falingissuch an
issue among older adultsthat the Center for Disease Control and Prevention has

&
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reported that one-third of al peopleover theageof sixty-fivefal every year, making
fallstheleading cause of injury among peoplefrom this age group. Hundreds of
thousandsof older adultsexperiencefallsand resulting hip fracturesevery year, with
resulting hospitalizations. Mot of the peoplewho experienceahipfracturestay in
the hospital for aminimum of oneweek, with approximately twenty-percent dying
withinayear dueto theinjury. Unfortunately, anumber of the remaining eighty-
percent do not returntotheir previousleve of functioning. Physical thergpy canhdp
older adultsto remain strong and independent, aswell as productive.

Common condition seen in old age

1.

10.

1n.

Musculoskeletal: Ogteoarthritis (inflammation of jointsdueto wear and tear)
and Osteoporosis (boneloss).

Hormonal : Diabetes(impaired control of blood glucose), Menopause, thy-
roid dysfunction, high blood cholesterol, Slower overdl metabolism.

Neurologic: Dementia (Alzheimer or other types), Parkinson’s disease, Stroke,
hearing impairment and balance problem

Visual : macular degeneration, glaucoma, cataracts and Diabetes and hyper-
tensonrelated eye disease.

Cardiovascular disease: heart atacks, congestive heart failure, irregular heart
rhythm (atrid fibrillation), high blood pressure (hypertension) , atherosclerosis
(hardening and narrowing of blood vessals) and Peripheral vascular diseaseor
peripheral artery disease (poor blood flow asaresult of narrow blood ves-
o).

L ungs: Chronic obstructive pulmonary disease (COPD) and Lossof lungvol-
ume.

Kidneys:. Poor kidney function (kidney or renal disease) from long standing
diabetesand hypertension.

Skinand Hair: Hairloss, dry skin, itching, infections.

Cancers. Progtate, colon, lung, breast, skin, bladder, ovary, brain, pancreas,etc
Bonemarrow and immunesystem: Inability to produce sufficient blood
cdls(anemia, myed odysplasia).

Gagdtrointestinal: Stomach ulcers, Diverticulitis(small pocketsforminginthe

wall of colon, Swallowing difficulty (dysphagia) , Constipationand Bowd in-
continence
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12. Urinary: Urinary incontinence, urinary urgency, difficulty urinating.

13. Oral and dental: gum disease, dry mouth, loss of teeth, poorly fitting den-
tures.

14. Infections. urinary tract infection, pneumonia, skininfection,
15. Psychiatric: Depression, anxiety, deep disturbance, insomnia.

16. General problems: Fatigue, generd reconditioning, forgetfulness, medication
sdeeffects, diminished appetite, weight loss, fdls.

Forms of Geriatric Physical Therapy
Physical Therapists

Physicdl therapists provide peoplewith avariety of services. They work with people
individualy, evauating their physica capabilitiesand des gning specific programsof
exercise, education and wellnessfor them. Physical thergpistsa so work with other
health care providers to coordinate the person’s care. The potential for age-related
bodily changesto be misunderstood can lead to limitations of daily activities. The
usua processof aging does not need to result inpain, or decreased physica mobility.
A physicdl thergpist can beasource of information for understanding changesinthe
body, they can offer assistancefor regaining lost abilities, or for devel opment of new
ones. A physical therapist can work with ol der adultsto help them understand the
physiologica and anatomical changesthat occur withthe aging process.

Physical therapistshelpinjured or ill peopleimprovetheir movement and manage
their pain. Thesetherapistsare often animportant part of rehabilitation and treatment
of patientswith chronic conditionsor injuries.

Physical therapist assistantsmay deliver treatment and physical interventionsfor
patientsand clientsunder acare plan established by and under the supervision of a
physical therapist.

Physi cdl therapistseva uate and devel op specificaly designed, therapeutic exercise
programs. Physical therapy intervention can prevent life-long disability, restoring the
person’s level of functioning to its highest level. A physical therapist uses things such
astreatmentswith modalities, exercises, educationa information, and screening
programsto accomplish anumber of goa swith the person they areworking with,
suchas.

*  Reducepan

*  Improvesensation, joint proprioception

* Increaseoverdl fitnessthrough exercise programs

&
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*  Suggest assistivedevicesto promoteindependence
*  Recommend adaptations to make the person’s home accessible and safe

*  Prevent further decline in functional abilities through education, energy
conservation techniques, joint protection

* Increase, restore or maintain range of motion, physical strength, flexibility,
coordination, balanceand endurance

»  Teachpositioning, transfers, and walking skillsto promote maximum function
and independence within the person’s capability

*  Therearevariouscommon conditionsthat can be effectively treated through
physicd therapy. Among the specific diseases and conditionsthat might affect
older adults which can be improved with physical therapy are arthritis,
osteoarthritis, stroke, Parkinson’s disease, cancer, amputations, urinary and
fecal incontinence, and cardiac and pulmonary diseases. Conditionssuch as
Alzheimer’s disease, dementia’s, coordination and balance disorders, joint
replacements, hipfractures, functiond limitationsrelated to mobility, orthopedic
or sportsinjuries can also beimproved through geriatric physical therapy.

Exercise

Exerciseisdefined asany form of physical activity that isbeyond what the person
doeswhileperforming their daily tasks. Exerciseissomething that isdesigned to
both maintain and improve a person’s coordination, muscle strength, flexibility and
physica endurance, aswell astheir balance. It ismeant to increasetheir mobility
andlessentheir chanceof injury throughfaling. Exercseinrdaionto geriatrictherapy
might include activities such as stretching, walking, weight lifting, aguati c therapy,
and specific exercisesthat are geared towards aparticul ar injury or limitation. A
physical therapist workswith the person, teaching them to exerciseontheir own, so
they may continuetheir exercise programat home.

Manual Therapy

Manual therapy is applied with the goals of improving the person’s circulation and

restoring mobility they may havelost dueto aninjury or lack of use. Thisform of
therapy isa so used to reduce pain. Manual therapy can include manipulation of the
person’s joints and muscles, as well as massage.

Education

Educationisimportant to the successand effectiveness of geriatric physica therapy.
People aretaught ways of performing daily tasks safely. Physical therapistsalso
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teach people how to use assistive devices, aswell ashow to protect themselves
from further injury. Older adultscan utilize physica thergpy asameansfor regaining
their independence. Physica therapy can help seniorsto fedl better, aswell asto
enjoy ahigher quality of life.

Principles of Geriatric Physical Therapy

Aims of Geriatric Assessment

Geriatric physica therapy hasbeenidentified asaphysical therapy specidizationin
order to acknowledge the advanced-level skillsof physical therapistswho seek to
addressthe uniquemedical and functional problemsof older persons. Geriatric
physica therapistsencounter awide spectrum of elderly patients, ranging from those
who arefrail and institutionalized to thosewho are functionally independent but
requireattention in outpati ent departments.

Geriatric physical therapy in different settings

Theroleof geriatric physcd thergpy isimportantindl caresattings. Geriatric physicd
thergpistsareproviding qudity careto patientsin multiple settingsthat include acute
carehospitds, skilled nursing facilities, outpatient departments, rehabilitati on centres,
home health agencies and hospi ce settings. The over-al condition of apatient will
decidethetypeof care setting.

Geriatric Physical Therapy in Acute Care Hospitals

Thisisparticularly important for theel derly having multipleco morbid conditions.
However, apatient with singleevent like stroke may a so need acute carein hospital.
Thepatient isusudly monitored by theinterdisciplinary team. Physicd thergpy should
be started asearly asthe elderly isableto tolerate the therapeutic interventions,
especidly exercises. Theearly physical therapy intervention can prevent secondary
functional lossand promote early restoration of function and thereby reducethe
length of hospital stay. The patient should receive therapy for two hrs per day to
haved gnificant improvement.

Geriatric Physical Therapy in Skilled Nursing Facilities

A killed nursingfacility hasstaff and equipment to provide skilled nursing careand
other hedlth services. Geriatric physica therapist may provideher specidized services
asan employeeof askilled nursing facility or asanindependent contractor. Elderly
patientswho are not suitablefor acute carein hospitalsmay betreated in askilled
nursing facility. The patient should beempl oyed two haf-hourly sess onsof physica
therapy per day. Thetreatment time may beincreased after thereassessment of a

patient.
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Geriatric Physical Therapy at Home

Many patientsprefer to have physical therapy at their home. Physical therapist may

vigt thepatient for once or twiceaday. Themain advantage of thiskind of provison
isthat it savesthetime of caregivers. The caregiversdo not haveto bother to takea
patient to physiotherapy clinic. However, thereisadisadvantage in the sensethat
the necessary equipment cannot be used at home.

Geriatric Physical Therapy in Outpatient Departments

Outpatient department isthe best option for the patients having the transport facility.
However, itisnot the suitable optionfor thefrail elderly. Easy accessto equipment
and peer interaction arethemain advantagesfor the patientsbeing treated in outpatient
departments.

Geriatric Physical Therapy Program

Thegeriatric populationisuniqueinitswidevariaionfromindividua toindividud in
the effects of both aging and disease processes. The effective administration of
Physica Therapy program can makethequdity of lifebetter for the patientsbeonging
to thiscomplex group. Theimportant components of thisprogram are:
Assessment

A comprehensgvegeriatric assessment isoften hdpful beforetheinitiation of aphysica
therapy programto assst with setting reali stic goa swith each patient. Neverthel ess,
modificationinthe assessment may berequiredin some specific cases. For example,
assessment of communication skill ismust whileworking with theol der patient with
cognitivedeficitsso asto know thedifficultiesof patient in problem solving and sdif-
care.

Goal-Setting

Functiond independenceistheultimategod of physica therapy intervention. Thisis
particularly important in geriatric care, because the presence of acuteaswell as
chronicillnessindderly individud sisoften assod ated with | ossof day-to-day function.
To achievethislong-term goal, aphysical therapist should establish several short-
termgods.

*  Toimproveor maintain ROM of different joints. For example, ageriatric pa-
tient should

Haveenough ROM at shoul der to dressup or to reach dishesin the cupboard.
*  Toimproveor maintain strength and endurance of muscles. For example, the
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patient should have sufficient muscle strength to lift ajug of milk, to makea
bed, to make chapatti or to wash clothes.

e Toimproveor maintain cardiovascular endurance sothat ageriatric patientis
ableto do strenuousactivitiessuch asfast walk, cycling or swimming.

e Toimproveor maintain ambul atory status of apatient so that apatient can go
totoilet or for shopping independently.

* Tordievepain. It hasbeen estimated that over 85 percent of older adultshave
at least one chronic diseasethat may giveriseto thefeeling of discomfort or
pain.24 Acutepainfollowing surgery isal so becoming quitecommoningeriatric
patients. Themost common thergpeuticinterventionstorelievepanareexercise,
orhtotics, heat and cold modalities; and e ectrical stimulating currents.

Therapeutic Intervention

A number of physical therapy interventions may be employed in order to attain
treatment gods.

* Range-of-motionexercise

» Stretchingexercise

* Mohilizationexercise

» Strengtheningexercise

* Aerobicexercises

e Gattraning

e Orthotics

» Electrothergpeutic moddities
Practical
1. Todemonstratetheexerciseingeriatrics

* Mohilityexercise

* Recredtiond activitiesfor geriatrics.
Assessment activities

e Seminar

e Assgnments
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TE Questions
1. Listoutthecommon geriatric conditions.
2. A medical specialty that focuses on health care of elderly peopleknown as-
3. Explainabout theroleof physical therapist inageriatric centre.
4. Listout themaingoasof physiotherapy ingeriatric care
At theend of each module
Extended activities
» Vigttospecia school
» Vigttoorthotic center
* Vigttooldagehome
List of practicals
Free exercises
Upperlimb
Lowerlimb
trunk
Resisted exercise

P N O T o e

Shouher joint
* Hexersand Extensors
* Adductorsabductors
b. Elbowjoint
* Hexors
* Extensors
c. Wrig
* Hexors
* Extensors
* Ulnarandradid deviators
d. Hand
» Finger flexorsand extensors
e Hipjoint




Hexorsand extensors
Abductors and adductors

Knee

Hexorsand extensors

Ankle

Dors and plantar flexors

Passive movement

Shoulder girdle
Shoulder joint
Elbow joint
Wrigt andfingers
Hipjoint
Kneejoint
Ankle

Fundamental position

Standing
Sitting
Kneding
Lying
henging

Derived position

Standing
Sitting
Kneding
Lying
Hanging

Grading of musclepower of major muscles
1. Shouher

¢ Fexersand Extensors
* Adductorsabductors

Il Physiotherapy
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2.

Elbow

* Hexors

* Extensors

Wrigt

* Hexors

* Extensors

* Ulnarandradid deviators
Hand

» Finger flexorsand extensors
Hipjoint

* Hexorsand extensors

* Abductorsand adductors

Knee

* Hexorsand extensors

* Ankle

* Dors andplantar flexors
Range of motion of major joints
a. Shoulderjoint

b. Elbowjoint

c. Wrigandfingers

d. Hipjoint

e. Kneejoint

f. Ankle

Good and bad posture

» Postural andysisof agiven modal
Prepar ation and maintenanceof exer cisether apy equipment.

a. Staticcycle
b. Treadmill




10.

12.

13.

14.
15.
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Quadricepstable

Shoulder whedl

Hand exerciser

Medicinebal,

Swissbal

Abductionladder

Paralld bar

j. Tilttable

K. Whed chair

l. crutches

Demonstration of gait and identification of its phases
a Stance

b. swming

Demonstation of pathological gait

a. Cicumductory
b. Scissoring

c. Fedinant
d
e.
f.

@ o a0

. Ataxic
High stepping
Antdgc
Crutchwalking
Nonweight bearing
Partid weight bearing
full weight bearing
ascending
descending
Transfer technique
a. whed chairtobed
b. bedtowhed chair
Application of contrast bath of given subject
Application of cryother apy

® a0 TP
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16.
17.
18.

19.

Preparation and positioning of axial and pendular suspension
Prepar ation and positioning of thegiven subject for relaxation
Breathing exercise

a. Inspiratory Bresthing exercise

b. expiratory Bresthing exercise

Electrotherapy

Preparation and pogitioning of the subject for thetrestment by using following dectro
therapy equipments.

h. IRR

i. SWD

J. ULTRASOUND
k. IFT

. TENS

m. EMS

n. Hot pack

Module- IV

20.

21.

22.
23.

Positioning of thehemiplegic patient
Positionining by using pillowsand sand bags.
Supinelying

Affectedside

Unaffected side

Sitting

Passive movements

Upper limb

Lower limb

Positioning of the paraplegic patient

To demonstrate the positioning and passive movement of the spinal
cordinjury patient.

Pogtioning

Lyingpogtion

Sitting




24,

25.

26.

27.

28.

29.

30
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Passvemovement

Transfer technique

Bedtowhed chair

Whedl chair to bed
Todemonstratetheexercisein parkinsonism
Rangeof motion/flexibility exercise
TodemondstratetheexerciseinAtaxia

Co ordination exercise—frenkal’s exercise

Upper lib

Lower limb

Trunk

Demonstration of exercisein cerebral palsy
Specia careactivitiesfor reducing possible complication.
Childcarrying

Sitting

Pogtioning

Stretching

Peripheral Nervelnjury

Application of splint

Donningand doffing

Cock op splint
Afo

Aeroplanesplint

Preparation and positioning of the subject for eectrotherapy treatment
Simulator

TENS

Application of pricetherapy in soft tissueinjury

Application of elastocrepebandagein latera ligament injury

Demonstration of exer cisefor rheumatoid arthritis

joint mobility exercise
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31

32.

33.

35.

36.

37.

38.

Exercisesfor kneejoint osteoarthritis
|sometric
Mohility
Strengthening
Demonstration of exer cisesfor cervical and lumbar exercises
|sometric neck exercise
Neck mobility exercise
Spind extensonefflexionexercise
Prepar ation and positioning of client for elecctrotherapy.
IRRfor periarthritis
USfor tennig/golfers/plantar fasciitis
Demonstratethecorrection of defor mity in threfollowing conditions
CTEV
TORTICOLLIS

To demonstrate the therapeutic intervention for preventing
complicationsof chronicbed ridden patients

Pogtioning

Passve movement

Stretching

Demonstration of physiother apy management of burn
Pogtioning

dretching

Application of orthoticsand prosthetics
upper limb

lower limb

neck and trunk
Todemonstratetheexercisein geriatrics
Generd Mobility exercise

List of Standard Equipments and Tools

¢ Whiteboardwith marker
¢ Lcdwithlaptope
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Stethoscope

BP apparatus
Boneand skeletal set
Goneometer
Inclinometer
Theraband
Spirometer
Thergputty
Exercisemat
Thermomleter
Measuringl tape
Rlinth
Dumbbedlls2,3,4,5kg
Barbdls
Freeweights

Cables

Tubing's

Weight cuffs
Staticcycle

Treedmill

Elliptica trainer

Ice packs

Wax bath

Hydro collator packs
First aid box

Sings\ Splints
Crepebandage

Multi gym

Il Physiotherapy
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