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MILITARY CURRICULUM MATERIALS

The military-developed curriculum materials in this course
package were selected by the National Center for Research in
Vocational Education Military Curriculum Project for dissem-
ination to the six regional Curriculum Coordination Centers and
other instructional materials agencies. The purpose of
disseminating these courses was to make curriculum materials
developed by the military more accessible to vocational
educators in the civilian setting.

The course materials were acquired, evaluated by project
staff and practicioners in the field, and prepared for
dissemination. Materials which were specific to the mlitary
were deleted, copyrighted materials were either amitted or appro-
val for their use was obtained. These course packages contain
curriculum resource materials which can be adapted to support
vocational instruction and curriculum development.




Military Curriculum
Materials for
Vocational and
Technical Education

The National Center
Mission Statement
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Information and Field |
Services Division

The National Center for Research in
Vocational Education’s mission is to increase
the ability of diverse agencies, institutions,
and organizations to solve educational prob-
lems relating to individual career planning,
preparation, and progression. The National

The Mational Center for Research
Center fulfills its mission by:

in Voazotiona! Education
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* Generating knowledge through research

*» Developing educational programs and
products

* Evaluating individual program needs
and outcomes

* Installing educational programs and
products

* Operating information systems and
services

» Conducting leadership development and
training programs

FOR FURTHER INFORMATION ABOUT
Military Curriculum Materials
WRITE OR CALL
Program Information Office
The National Center for Research in Vocational
Education
The Ohio State University
1960 Kenny Road, Columbus, Ohio 43210
Telephone: 614/486-3655 or Toll Free 800/
848-4815 within the continental U.S.

I: C {except Ohio) ) LN - v
RIC 5 6




Military
Curriculum Materials
Dissemination ls . ..
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an activity to increase the accessibility of
military-developed curriculum materials to
vocational and technical educators.

This project, funded by the U.S. Office of
Education, includes the identification and
acquisition of curriculum materials in print
form from the Coast Guard, Air Force,
Army, Marine Corps and Navy.

Access to military curriculum materials is
provided through a "Joint Memorandum of
Understanding’’ between the U.S. Office of
Education and the Department of Defense.

The acquired materials are reviewed by staff
and subject matter specialists, and courses
deemed applicable to vocational and tech-
nical education are selected for dissemination.

The National Center for Research in
Vocational Education is the U.S. Office of
Education’s designated representative to
acquire the materials and conduct the project
activities.

Project Staff:

Wesley E. Budke, Ph.D., Director
National Center Clearinghouse

Shirley A. Chase, Ph.D.
Project Director

What Materials
Are Avallab|e'7
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One hundred twenty courses on microfiche
(thirteen in paper form) and descriptions of
each have been provided to the vocational
Curriculum Coordination Centers and other
instructional materials agencies for dissemi-
nation. -

Course materials include programmed
instruction, curriculum outlines, instructor
guides, student workbooks and technical
manuals.

The 120 courses represent the following
sixteen vocational subject areas:

Agriculture Food Service
Aviation Health
Building & Heating & Air
Construction Conditioning
Trades Machine Shop
Clerical Management &

Occupations Supervision
Communications  Meteorology &
Drafting Navigation
Electronics Photography

Engine Mechanics Public Service

The number of courses and the subject areas
represented will expand as additional mate-
rials with application to vocational and
technical education are identified and selected
for dissemination.

How Can These
Materlals Be Obtalned”
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Contact the Curriculum Coordination Center
in your region for information on obtaining
materials (e.g., availability and cost). They
will respond to your request directly or refer
you to an instructional materials agency

closer to you.

CURRICULUM COORDINATION CENTERS

EAST CENTRAL
Rebecca S. Douglass
Director

100 Ngrth First Street
Springfield, 1L 62777
217/7820759

MIDWEST

Robert Patton
Director

1515 West Sixth Ave.
Stillwater, OK 74704
405/377-2000

NORTHEAST

Joseph F. Kelly, Ph.D.
Director

225 West State Street
Trenton, NJ 08625
609/292.6562

NORTHWEST
William Daniels
Director

Building 17
Airdustrial Park
Olympia, WA 98504
206/753-0879

SOUTHEAST

"James F. Shill, Ph.D.

Director

Mississippi State University
Drawer DX

Mississippi State, MS 39762

601/325-2510

WESTERN

Lawrence F. H. Zane, Ph.D.
Director

1776 University Ave.
Honolulu, H1 96822
808/948-7834




PHYSICAL THERAPY SPECIALIST
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Deavelopment and
Review Dates

July 22,1977

"L fe.

o

3 » v

Occupstiors! Aren:
Health

Torget Audiences:
Grades 13-edult

Print Pages:
369

Cost;
$7.50

Availsbility:

Mulitary Curriculum Project, The Center
for Vocational Education, 1960 Kenny
Rd., Columbus, OH 43210

Type of Materials:

‘ontents:

Lesson Plans:
Programmed
Toxt:

Student
Handouts:
Materials:
Audio-Visusis:
Por'fon_runa

Toxt'

e
2 |8
1 g
-
§ sz | e €
AERHIE L
- lek| <z | R [|SE
>
b=

Indwidualized:

Instructional Design:

lo
& o2
'g 0| Workhook:

Block | — B8asic Sciences
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Psychology of the Diseased and Injured

Physiology

Anstomy

Block Il — Procedures and Modalities

Medical Conditions in Physical Therspy

Physical Therapy Procedures

Physical Therapy Modalities

Physical Therapy Activities

O Asterials ace recommended but not provided.,
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Course Description

This course trains students in the theory and practical application of physical therapy procedures and modslities needed to assist the physical therapist
in administering physical therapy care. Major areas of study are psychology of the dissased and injured, physiology. anatomy, medical conditions in
pnysical theragy, pnysical therapy procedures and modalities. This course consists of two blocks of instruction covering 197 hours of instruction.

Block | — Basic Sciences contains three lessons covering 99 hours of instruction. Two lessons on orientation and the Air Force Physical Therapy
Department were deleted. The included lesson topics and respective hours follow:

Psychology of the Diseased and Injured {7 hours) .
Physiology (39 hours)
Anatomy {53 hours)

Block Il ~ Frecedures and Madalities contains four lessons covering 95 irours of instruction. A lesson o0 administration, communication, and ethics
was daleted bocause it discusses specitic military procedures and forms. The included fesson topics and respective hours folfow:

Medical Conditions 1n Physical Therapy {18 hours)
Physical Therapy Procedures {34 hours)
Physical Therapy Modalities {46 hours)

This course contains both teacher and student materials. Printed instructor matenials include a course chart; a plan of instruction detailing umits of
instruction, criterion objectives, the duration of the lessons, and support nuateriais needed, and » Specialty Teaining Standard for use in student periormance

evaluation. Student materials include three study guide/workbaoks for Block ! and four study guide/workbooks for Black if.

The text recommended for this course is Air Force Manual 160-2, The Physical and Uccupational Therapy Technician. The text s not provided, Audiovitual
aids suggested for use with this coursa intlude 29 films, 3 transparency sets, and 4 mini-texts.

10
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COURSE CHART

COURSE TITLE
?Physica! Therapy Specfalist

OEPARTWINT OPR

LSCAYION OF TRAINING

TRIYRUEYIONAL DERIGH

MARK . - :
|. Effe tive date: 23 January 1976 with class 760123

NUMBER POS CODEL CATE

JABR91330 FCe 24 November 1975

ATC OPR AND APPRO .IAL DATE CENTER OPA WIFERSEOES COURSE CHART

SGHE, 25 March 1975 Sheppard/SHCS/MSIXC 3ABR91330, 25 March 1975

ARPLICABLE TRAINING STANOARD

Department of Siomedical Sciences STS 913X0, 25 March 1975

COURSE SECUWTY CLASIIPICATION

Sheppard AFB Texas 7631 UNCLASSIFItD

Group/Lock Step R e S L T O na

C] RAINING
(.._8..."-0“, _2_.901-) Hewrs

Technical Tean ng 34
Classroom/Laboratory (C/L) 252

Complementary Tochnical Training (CTT) 6<

Reiateg Tiamung 22
Standard Traffic Safety (AFR 50-24) 14
Comuander's Call/Briefing. 4
End of Course Appointments; Predeparture Safety

Briefing (ATCR 127-1) 4

Total 336

Appl cable safety is integrated throughout the course.

TABLE 1. MAJOR 1TRNS OF FQUIPMENY

Microwave Diathermy Machine
Shortwave Diathermy Machine
Ul trasound Diathermy Machine
Infrared Lamp, 500 watt and 1000 watt
Ultraviolet Lamp
Hydrocollator

Paraffin Bath

Whirlpool, Leg and Arm
Traction Machine

Exercise Equipment
Medcollaior

‘ romm
Sec ya 449 REPLACES ntv:oos’,%nou; AND ATC FORM 449 B, NOV 72

T
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COURSE CHARY - TABLE Il « TRANING CONTEINT 3ABR91330
e e e e T T S [ T
e e
oF Twe LY a3 3 a3 $3 6y 71 ¢
Course Materfal - UNCLASSIFIED 135 Hours IT ' 14 Hours RT
[} - Basic ScTences
| Welcome and Orfentation (2 hrs); USAF Physical Therapy ,
2 Oepartment (4 hrs); Psychology of the Diseased and I
3 Injured (7 hrs); Physiology ?39/4 hrs); Anatomy {
4(3.6/) | (53/78 hrs); Measurement Test and Test Critique (8 hrs) ;@2 Hours CTT
113 Hoyrs C/L!
Course Material - UNCLASSIFIED 179 Hours TT | __ 2 Hours AT
K - Procedures an alities !
$(1.4/5) | Mectca1 Conditions in Physical Therapy (1878 hrs); |
5 Administration, Communicaifon, and Ethics (9/4 hrs); "
6 Physical Therapy Procedures (34/12 hrs); Physical | 40 Hours CTT
7 Therapy Modalities (46/16 hrs); Physical Therapy I
8 Activities (24/4 hrs); Measurement Test and Test i
9(2/5! Coitique (6 hrs); Course Critique and Gradustion i
(2 hrs) ¢ Hours RY
' 139 Hours C/L .

FORM PREVIOUS EDITION ORSOLETE.
ATC [0 ma




Classroom Course 10-9

PHYSICAL THERAPY SPECIALIST

Table of Contents
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Physiology - Study Guide & Workbook Page 52

Anatomy - Study Guide & Workbook Page 102
‘ " Block II - Procedures And Modalities .

Lesson Plans Page 189

Procedures And Modalities - Study Guide Page 214

Workbook ’

Therapeutic Exercise - Study Guide & Workbook Page 311

Therapeutic Tests & Measurements - Study Guide - Page 328

& Workbook

Transfer Activities And Gait Training - Page 352

Study Guide & Workbook
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DEPARTMENT OF THE AIR FORCE STS 913X0
Headquarters US Alr Force (For AFSCs 91330/50/10)
washineton £C 203130 25 March 1973

PHYSICAL THERAPY SPECIALIST
AND
PHYSICAL THERAPY TECHNICIAN

t. Purpose of this Sreciaizw Trainiec Standard (STS8). A3 prescribed in AFR 211, chis STS:

. Seates in column ! oof aztachrent ! the zasks. inowledzes, and studv references (SRY neg-
wssary for airmet 1o perform duties {n che Phvsical Tresapy ladier of the Alrman Yedlcal Career
Fleil., These are basad cr the Speciaisy Deserintion effacsive ! March 1075 in ATy 1041,

boooimdtoates dnorellamas L8, JA. and W4 of attacnren: !ocne =indmus proflctenet recsmmaenced o
BaCh tasw 3z wnowladze for quaiification az the 3, 3 and T osviil lewel AFSSs. AT 35421 is
author:ity o :hange ne ;roficiency level luring P develeoprene witen che local resulresent is
differens {rom the ievel! shown in chis $TC.

<A of agtachment 1 the pro
3-3. Proficiency code fa
@ proficiency attained ¢n
d28 are entered :he second

clency attained in Course JABRA11IN {PIHR Code
the ninirun proficlency reccmmended for che 1

the course is che saze 2xcept when dual cades are
code shows the proficienc: attalned in :he cousse.

[£5
4%
"
L]
<
o
o
[c]
"
ta

asis for sunmerwisers to plan and conduct individual O.T promrans.

lent record of on-the-joh training completed vher imserced in AF Sorm =2%
raining Secord.” and mainzalned {n accordance with AFM $9-21,

f. Dedlines ihe Rnoviedoe requiremenss covered b Speclalcy Fnowledze Testx in the Waintized
Alrman Promeosian Svsges

Preflsfenc Code Xew. Attachnmenz 1 contains the Preficiency Code Xew used to shov pradicienge

l. Career Zevelopnent Channel of Q7. Personnei training co AF3Cs ©1350 and 91376 will adt

zain
rnovliedge Iraining by using appilcable scudy references Listed in this STS, and personnel zrainine
e ATSC 31378 must Sulfilt managenent craln!rq reouirements specified in AF 5023, ({See EC!
Catatog and Culde, chapeer ), ‘paragraph 3=3. for current {BC idencificacion rumber for arder’ng

Jurposes.)

o Szudw Suidance for Yeichted Alrman Promoticn Svscem (WAPS), Speciaizy Xnouledce Tescs f3XTs)
far promecion to I-3 are dased on § skiil level Xknowledge requirements. SKTs fer promoticn 1¢ I-#
and E-7 are based on 7 skill level knovledre requirements. SXT questions are based primerilv 23n
Career Deveidpment Courses (CDCs). Hovever, some questions m nay be drawn from ozher references
Lic<ted in this Specialty Trailaing Scandard. The (DCs for SKT study are mafnzailned {n the VAPS
Studv Reference Lidrary., Ocher references lisced should be avaflabie tn the work area. Ingividuai
sesponsidilizles are ouzlined in AFM )5-8, chapter 19, paracraph 19-)gq,

5. Eecommendations. Repor: o ATC/SC unsatisfactory performance of individual araduates or
fnadeciacies of this STS. Refer to specific parasraphs of cthis STS. See AFR 50-38,

3Y ORNZR OF THE SECRETARY OF THE ATR FORCE

SFTICIAL DAVID C. JONES. General., USAF
Chief of Scaff

ACK . 3INSON, Coionel. USAF 2 Attachments
{rector of Adminiscracien 1. Qualicative Reauirements
2. SKT Reviewv Reference

Supersedes 375 91J%D, 10 Januarv 197Z,
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INITIAL S dtm orpengs CaAQE

DACANIZTA TION

MM EDIATE SUPERVISOR S NAME AMO INITIAL S 1+ LT TN

~ 1

QUALITATIVE REQUIREMENTS

PROFICIENCY CODE XEY

2aLf
ot ] SEEMITION: The Incividual
| Can a0 simpee parts of the 1ask  Newds 1o e toid or shown how to do mest of the 1ask
IEXTREMELY LimiTED”
‘n
g " . ! Czn a0 mest oores of the oskh  Needs heio oniy on berdest parts  Mcy not meet Jocal semends for
N3z b sceez occuraey FPAITIALLY PROFICIENT?
>
N : - N Can do olf ports of the tosk. Needs oniv @ 330: check of Comph'!e.d work  Meets minimum locol
= - demands for s3eed ond oceurocy (COMPETEMT)
R | Con 3o the 2zmpicte tosk quichiy and cceurarely. Con tell or show others haw to do the tosk,
. HIGHLY POOEICIENTY
: C3n ncme ports, tools, and s.moie feers sbaut the a3k, NCMENCLATURE)
3
xS 2 [8 Can determine step by sten procedures for Go-ng the tosk. {PROCEDURES:
w -d
IE> .
= : . ' Can expigin why ond when the task myst be done ond why ecoch step is needed.
= Tt iQPERATING PRINCIPLES)
i Con oredice, identily, cnd resolve prablems obout the tosk, {COMPLETE THEOQRY)
!
§
A 5 Can tdentily bosic focts and rerms obout the subject. {FACTS)
—~ ;3 :
:: = hot 8 i Con axoioin reiononshio of bosic faces and state genesol princioles obout the subject.(PRINCIPLES!
e
. g - C Con onolyze 7octs ond principles ond dre> .onclusions obout rhe subject. (ANALYSIS)
DR
[»] Con evoluate conditrions ond moke proper decisions obout the subject. (EVALUATION)

.o

- EXPLANATIONS -

A 153k knowledge scole volue mzy be used alone or weth o tosk performance scole volue to define o level of

‘nowiedge for o specibic rosh. *Esomoles: b ond b}

A subject knowledge scale vaiue .3 y3ed olane 10 define o Tevel of knowledye for o subiect not directly reloted to
ary soeclic 103k, or for o subrect commen 10 sevarol tosks.

Thes mork s used olone insteod of o scole valve tg show thot no proficiency tra1ning is provided in the course,

of thot no proficiency is required ot thes sk.!! level,

X This mork 4 vied alone .n course columns 1o show thot troining is not grven due to limitarons in resources.

2
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STS 913X0

PROFICIENCY L EVEL, PROCRESS RECORD AND CERYIFICATION

IR I N Level IN § Skl Level 7 Skitl t.evsl
TASKS, KNOWLEOCES y y ¢ y . ¢ 4 ' ¢
ANO $TUOY REFERENCES wscen | 3PS lane | O |P0SnnT Lascren | O | S
1. $vesreitar s $rerted Supsrvenes s Srorved Suoomerer’s
nssend s taleeels tnenols
wwis. Users cay annotacte iists of SAs(to {denkiiy c3prrune refefenced aend{ng STS reviator,
i. CAREER LADDEZR PROCRESSION
3. The 1irzan cateer ladder and
Educaticnal Opporzunicies 3 C C
SR: afMs 39-1 (page A32-3% chfough A52-90), 3505 ¢3a8rp:330l 2a2391370). 21341 (chag L. 3 4né 4,
3ara Sei, Fei, Ted, Fed, T-3, 4-1, 2-2) 8.6, [9-1, 9-2, P-6. B-8): AFVA 39-1 (Jedical {90 and [91)
3. Progression caveer ladcer
91380 A 3 C
SRt AFM 39-1 (page A32-85 chrdugh A32}90): 4FR J5-1 (ppra tfL. 1-3, 2-1. 2-2] 2-3c. 2-4. 34l.
I-1 through 4.3, 3-3 through 349, A-iifchrough 6-19. 6-p1, 6124 chiough 6-27,16=31): JAFVA J9-1
(Medicai 90 and 3!)
¢. Duties of AF3s 91230750/79
(1) ATSC 9LY70. 91132 A B c
SR:  AFM 29-i (page A32-35 cthrqugh A52F33): AFR 160-12 [pava|st) w
0
(1) AFSC 91330, 91250 3 c ¢ 3
. SR: APM 39-1 (page A32-8]. A52-9D): AF3 160-12 (ppra &l) £
z
. d. Mission, organizacien. ,§_
development. and function of <
the Medfzal Service and the =
Mwsical Therapy Service A g C
SRt ARMs 160-2 (crap 1): 163-4 (chap L. pari 7-39. 8-24 9-3 9-4, L)-1.0. 9-11] 9~15) % AFR 2(-28
2. DIUSASTER PREPAREDNESS MEDICAL
CARE AND FIRST AID PROCEDURES
SR: APMs 160-12 (chap 1). 160-34 fchap § pnd 9){ 160-37 (chap 2 :hroué\ 6)
a. Manage shock /- Je 3e
b. Maintain effective
respiration W/~ Je Je
¢. Control hemcrrhage /- de 3
d. Perform emergency treatment
of wounds /- Je Je
e. Manage fractures. burns and
injuries from chemical agents | 2b/- 3c 3e
f. Perform methods of hand and
{iccer carries /- Je Je
g. Load and unload vehicles
utilized for transportation
of patfients 2b/- Je Je
h. Maintain milicary sanication al- ib b
. 3 Attachment 1
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STS 9130
PROFICIENCY LEVEL, PROCRESS RECORO AND CERTIFICATION
? 3 SuilLavel I 3 Shitl Loveld ‘ 7 Skill Lavel |
A [] c A c ‘
T ASKS, KMOWLEOCE S 4 °' . ‘_c o \ tons D' boe Comtored
ate AP Carsnloasey ate e Gamplere ate e Complare
AMD STUOY REFERENCES AFSC Cn b a3t s Tommern b assc | ot 8 Dremees  |AFSCoGL Y OUT 4 Treeneds
[} Srerre¢ Suveratarts Srarted Suoerverers Sterred Saervisers
sAnon g faenaal g amivials
3. COMWHICATIONS SECURLTY
TTRANSMISS{ON SECURITY i
¥
381 AFRs 205-1. Mwje: !
H
2 idenzi !
.
class! :
- + s
i g uel 5 . s ©
S lenzt o ! f ,
a3 Tan H 5 i
gonfid X N
ws@ On 3 o I >
: Tufugt : ;
transye ] §
2y wi H
el l ;
raguic 3 T : b
S.  Ubserwe securiiy precautions l i
involved 1n gmmenications 5 o ! b
H
e AEe s Aot m ey oy s ' H
. LLVVRINNELTAL SATITY i ’ H }
{
31t AT i60-7 (para 12-lo, il=l7ad 12-17¢] «hap 12, sec E3F BT L] 1.‘7-5.0}1 \para J-44, 12,] 2-14, B-:3,
s=i7, 2419, =21, 2-22, .23, B-1, 5= 0, 10416 throuch 0= 14b, =R, 14-1 dhe uph fL4=3, 1N-133,
el CEel5, 13-13m, L4155 ! ]
i. Principles of general safecy 3 C D 7
5. Ixercise safetw pracaucions . E
suing lod peérfordance 2e 4e ; 4d S ‘
i Z
M accident :epc\'c'_ng A 3 . : [
\ d
- weuy -l 3 b d LAY 2
5. PROFISSIGUAL AND PATLZNT | =
RELATIONSEIPS \ ! :
Z
32: AMMs 140-2 (cndp 12, sec B and C), 16D-34 (dhap 1)
a. Premote professional relations
with patients and nedical
persoanel 2b/b Je 4e
b. Maintain professional
standard of echics /y i l¢ be
¢. Perform duties wich a high ,
standard of conduct 25/b Je be
5. PUELICATIONS '
4. Tse indexes to localte official
pudblicacions la/a ) 3¢
SRt AFRs 0-1, 0-2 ;
1
5. Lecate required infermation
in official and commercial :
publicacions 2b/b e 3¢
SRt AFMs 3-! (chap 1. 2, 3 and 6), 16B~4 (para 1-12): AFRs D-1, 042

4 Attachment 1 .
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STS 913X0

‘ PROFICIENCY LEVEL, PROGRESS RECORD AND CERTIFICATION
2, 3 Skitl Lovel 3. S Skill Lovel 4. 7 Skill Lovel
TASKS, KNOWL €0GES . . ¢ 4 * N A * ¢
o Oe Oere Complered Oet Oere Comelored
AND STUDY REFERENCES arscicn | ot | e vemmeen | arsc | oit t Tranew's |arscics| oot T Yeames's
1 Searred Suoerviver's Sterred Svpervisers Herred Suporviser's
. laivels Invviel s inrnele
6c. Ilulclace requests for official
and cocmercial publications ta/a 2b I
SR: ARM 168-4 (para 1-12)
d. Malntain publication files ia/a 2b 3

SR: ARM 168-4 (para 1-12); AF{ 5-31

—

para 141, 2-1, 2-3 thrgugh 2-8, 2-12)
7. MEDICAL MATCRIEL PROCEDURES

a. Alr Force accountability and
responsibilicy

2.1
Q
O

SR:  ARM 163-4 (para 1-16, 9-2)9-3, 9144, 9-U5); AFR 6741C (dara i,}2, 3, 4, 10 and m)

b. Prepare request for lsSuex
turn/in of supplies and

equipment : 1b/b de 4e
SR: AFMs 67-1 (vol V, chap 1, h:ch 1; |chap L6, acch 1,)part|I1T; chap 18, sed C); 16§-240

(chap 10, fig 10-6)

¢. Report of survey system ol A ] C
‘ SR APM 177-111 (chap 1, 2, 4,47 and §) .

8. SUPERVISION AND TRAINING

a. Supervision
(1) Evaluate performance of
subordinate personnel - Je 4d

HO ADVALCED COURSE

SR: AFMs 39-1 (page A52-8 through A52-90), 39-62] AFRY 39-6,[40-451

(2) Plan and schedule work
assignments and prioritiesf - 3¢ 4e

SR: APM 50-20 (units 2 ar§l 3); AHR 19-6

(3) Prepare correspondence,
reports, records, and

schedules 1b e 4e
SR: AFMs 10-1 (chap 1, 2,04, 6 arjd 8, para 3-2, 343. 542, 5-5| 5-7), 16082 (parh 12-2
through 12-3.2), 168-420 qpara 1-42a, 1-12d, 1-13d} 1-19)
(4) Establish work methods,
controls and performance
standards - e 4e

SR: AFM 50-20 (units 2 anl 3)

‘ 5 Attachmeat 1
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STS 913X0

PROFICIENCY LEVEL, PROGRESS RECORD ANO CERTIFICATION

2. 3 Shill Lovel 3. S Skill Lovel 4. 7 Skilt Level .
A [ ] 4 A [ ] 4 A [ ] [

TASKS, KNOWL.EDGES

-] t Oate Dete Complored Oere Cere Complered
ANO STUDY REFERENCES AFSC/Cre %‘J'l.' :"!vc:::':“ AFSC O'Jl' s'hmn" AFSC/Cre oY A Traned's
1 Seerred Svservisers Sterted Superviser's Srerted Superviser's
. lniviele tnine s midely

8a(5) Recommend policy changes
on utilizacion of

personnel and equipment - Je 4c

SR: AFM 26-1 (para 8-2, dhap 9)

(5) Resolve technical

problems encountered by
subordinates - 3c 4c

SR: AFR 19-6

(7) Counsel personnel and
resolve individual
problems - 3c 4e

SR APRMs 19-12, 19-30 (sT: A); ATRa 3532 (para 2] S, 4, 9 cthfough 18), 394

b. Training
(1) Orient newly assigned
personnel on standard
operating procedures - 3 4c

SR+ ARMs 19-1 (page A52-85 chrough ASZ-L9). 50-20 f(unig &), SO=23

HO ADVALCTDL COUCSF

(2) Recotmend personnel for

rraining - Jc 4c .
SR: ARMs 39-1 (page AS2-8p :hroul‘x A52-p0), 50-5 €IAZR¥1370),|50-23; A 39-4 [Ichap 1} 2);
50-9 (para 8a, 17, 19, 20,}21, 28)

.

(}) Plan and conduct 0JT
programs and refresher
training - Je 4c

SR: ARMs 39-1, 50-23, S50-p2
(4) Maintain OJT records - 3 4a
SR: AMM 50-23

9. PSYCHOLOGY OF THE DISEASED AND
INJURED

SR:  ARM 160-2 (chap 2 and 8); F. H] Krusen| (Ed),|F. J. Kotgke (Apsoc. ¥§d) and P. R. Elwodd (Assdc. Ed),

Handbook of Physical Medicine and R habilithtion [2nd ed) Pitladefphia:] W. B. Saugpders Cdepany, [1971
(page 762 through 767)

2. Modes of reaction to physical

disability B c c
b. Phases of adaptation to
physical Jisabilicy B c [
c. Techniques for mansging the
physically disabled B C C
d. Scaff ceactions to the
physically disabled B c c
6, Attachment 1
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STS 913x0
PROFICIENCY LEVEL, PROGRESS RECORD AND CERTIFICATION
‘ 2. 3 Shill Lovel 3. S Shill Level ‘. 7 Skill Level
A » ¢ A . < A s c
TASKS, XNOWLEDGES
AND STUDY REFERENCES arscce | omr oSl s | O O reameen Naescrcn| Sur | C et
1 Svoervised o Srerred Seperviser'y Srerted Supervivery
i lained e Taitial s sreely
10. AUATONY AND PHYSIOLOGY
33 AP 160-2 (chap T and 3): L. &anlels and C.| worchinghdn, s .2 Testing, Technigues|or .lankai
wxaminacion (3rd ed) °hiladelphia,fvw. B. Haunderk companw, [i9725 C. 1. |Goss (ea) Brav's knatomnl (2oLl
=1) Philadeiohia, Lea Febiger, 196 (pape (57, 35| 61, 53, 47, o4, 70, &7 throuwn 03), Al C. Sifcer,
2as1¢ Hunan *svsiology, Yormal Fungcicn ard “echhnisms of iliseade, E’hiladelplua, ho . opunaes s| ooy,
Y971 ehap 1, 2, 4, 7, page 136 th Fough 140, 336 througn 593)
3. Nervous systen 8 B v
b. Raspiratory system B g C
¢. Cardiovascular system 3 8 c
d. Lymphatic system ) 3 C
¢. Renal system A A 3
f. Endocrine systenm - A B
8- Integumentary system -] 8 c 3;-
h. Digestive system - A B =«
&
{. Skeletal system B ¢ D ‘<:'
‘ Jv Muscular syster B C D 3 !
= |
11. PHYSICAL THERAPY PROCEDURES AND
YODALITIES
SRt ARt 160-2 (chap 2 and 9); AFP|160-14:| F. H.|Krusen (Edy, F.|J, Kodtke (Assoc| Ed), H. 4. EJwood
(Assoc EQ), Handbook of Physical Mddicine hnd ReBabjilitatioh (2nf ed) fhiladelphig, W. BJ Saunddrs
Company, 1971 (chap 2, 3, &, 9 thrqugh 17,]19); §. Licht ) Thprapeutic Exercisq (2nd dd revided)
Baltimore, Waverly Press Inc., 196§ (chadp R, 3, 4, 8, 15, 2B, 24jand 33)
a. Use physical therapy equipment| 2c 3¢ 4d
b. Use hospital aseptic
techniques 2¢ 3e id
c. Position patients for
treatmant 2¢ 3¢ 4d
d. Physical therapy procedures
(1) Therapeutic exercise
(a) Physiological
effects, indications
and contraindica-
tions 8 B c
(b) Develop prograas 2b/b Jc 4c
(c) Ilnstruct patients
in programs 2b/b 3¢ 4c
(d) Administer programs | 2b 3c 4c
(e) Use common types
of equipment 2b 3c 4e I
}
? Attachment 1
Q
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STS 913X0

PROFICIENCY LEVEL, PROGRESS RECORD AND CERTIFICATION

3 Shill Level 1. S Shill Lovel 4. 7 Skilf Level

TASKS, KNOW. £ DGES . ¢ A . ¢ A . ¢
ANO STUOY gg;-g RENCES Oete | ODere Comslorad Oetw 1 Dere Camplored Cete Vere Complared
oJT & Treinee's 2] ¢ & Treinee's AFSC/Crs :2) ¢ L Tieneds
$rarred Sveerviters Sterted | Superviser's Srerred Suservisers
Tnitiels laviel @ initiels

11d(2) Perform Joint range of
motlion, extremity girch,
and leg length
measurements

Use transfer activities

Crutch an cane

ambulation

(a) CGaits

{(b) Adjust, fi: and
instruct

Massage

(a) Physlological
effects, indications
and contraindica-
tions

(b) Apply procedures

Postural drainage

(a) Physiological
effects, indications
and contraindica=-
tions

() Apply procedures
¢. Physical therapy modalities
(1) Infrared lamp
(a) Physiological
effects, indications
and contraindica-
tions

NO ADVANCED COURSE

(b) Apply rmodalicy

Moist heat packs

{(a) Physiological
effects, indications
and contraindica-
tions

(b) Apply modality

Paraffin bath

(a) Physiological
effects, indicationa
and contraindica-
tions

(b) Apply modality

Whirlpool

(a) Physiological
effects, indicationa
and contraindica~
tions

Apply modalicy

Attachment 1
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STS 9113X0

PROFICIENCY LEVEL, PROGRESS RECORD ANO CERTIFICATION

. 2 3 Skill Lovel 3. 5 Skill Leve! '] 7 Skill Level
TASKS, XNOW_EDGES 4 y N 4 ’ ¢ A * ¢
Oe Dete Comal Oe ° Compl oted Oste Oeve Complered
AND STUDY REFERENCES arscrce | oot e osc | o 2 Teomvars |aFscrces| ort S Traned s
] Srerted Sveerviser ¢ Starred Superviser's Started Sveervisor's
; Inivials Initiels rmitiels
11le(53) Microwave diachermy ,
(a) Physiological
effects, indicationg
and contralndica-
tions B g [
{&) Apply modalicy 2b 3¢ ie
(5) Shoriwave diathermy
(a) Physlological
efiezzs, indications
and contraiadiica-
tions 3 8 C
(b) Apply modality 2% Je 4c
(7) Vltrasound diathermy
(a) Physiological
effects, indicution
and contraindica-
tions B B C
(d)  appiv modality 25 3¢ ¢
(8) Ultrasound~electrical
stimulation

(a) Physiological
effects, indications
and contraindica~
tions 8 2 [

‘ (6) aApply modality 2b/b 3¢ 4e
(9) Electrical stimulation
(a) Physiological
effects, {ndications
and contraindica-
tions B 8 C

NO ADVANCED COUis)

()  Apply modalicy 2b Je 4e
(19) Traction
(a) Paysiological
effects, indications
and contrafindica-

tions B B C
() Aapply cervical 2b Je 4e
(¢) Apply pelvic 2b/b 3¢ be

(11) CUltraviolet light
(a) Physiological
effects, indications
and contraindica-
tions B B C

(d) Apply modality 2b Je 4e
(1) Cryotherapy
(a) Physiological
effects, indications
and contraindica-
tions B B C

(b) Apply modality 2b 3¢ 4e

9 Attachment 1
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STS 913X
PROFICIENCY LEVEL, PRGGRESS RECORD ANO CERTIFICATION
2, J Skill Level 3. 3 %il Level €. 7 S%itl Level
TASKS, XNOW.E0GES ’ o.. ° c:..n * Do. 0 CO:I-M * D:v o c.c lered
d o -
ANO STUDY REFERENCES APSC/Cre o;: :"r...,.:.o':“ AFSC [} 4 :'.fnln:." AFSC/Cee| QIT s'rm?-:-
1 Srerved Supervicary Srerred Svporviser's Sterred Suservisers
Tainely laitiols nidels
lle(13) Contrast packs aad bath
(a) Physiologizal
effects, fudications
and contraindica-
tions 3 B C
(®)  aApply modalicy 25/b ¢ 4e
22, MEDICAL COMNDITIONS IN PHYSICAL
THERAPY
SR ARM 100~2 (chap 2, &4, 5 and 6); F. H.[Xruseq (Ed), F. }. Kobtke (:\lsoc. Ed) gnd P. M. Elwood
(Assoc. £d), Handbook of Physical Medicine|and Rehabilitatidn (29d Ed) Philadelphdga, W, Saunders
Company, 1971 (chap 23, 24, 25, 26,) 27, 29! 30, 32, 34, 35 §nd 18)
a. Orthopedic conditions A 8 C
b. Neurological conditions A B C
¢+ Surgical conditions A B C w
d. Internal medical condizions A B c §
a
z
>
S
2
=
10 Attachment 1
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STS 913X0
WAPS Cyclee 76A/768 (1 Dec 74~30 Nov 75)

SKT REVIEW REFERENCES

L. This actachment identifies review references for the Specialty Knowledge Teet (SKT) under the
Veighted Airman Promotion System (WAPS). The basic information needed for the SKT {s covered in
the Career Development Course (CDC). Other references are cited when the CDC requirves supplemi-~
tation to ensure currency and completeness of coverage or where no CDC exists. The attechaent
identifies the specific career field lsdder by AFSCs and its assocfsted Afir Force Perstmnel Teste
(AFPTs) by AFPT number.

2. Reference listings are limited to the basic reference. Amendments, revisions, and changes are
considered a part of the basic reference. If publications are superseded or replaced by other
publications, the latter should ve regarded as part of the reviev veferences. [f CDCs and other
lisced study references are {n conflict, the later-dated reference takes precedenca.

AFSCs: 91330/50/70 - Physical Therapy Specialist/Technician

AFPTs: 91350/60/70

FOR PROMOTION TO

REVIEW REFERENCES ] E~5 E~6  E~7
AR 1602
Chapters 2, 3, 4, 5,6, 8, 9, 11, and 12 X X X

Any baslc text such as Handbook of Physical Medicine and

Rehabilication. Frank Krusen, F. J. Kottle, snd P. M. Ellwood,

W. 8. Saunders Co., 1971:

Chapters 2, 4, 10, 11, 13, 15, 16, 17, 19, 23, 24, 25, 27, and 35 * X

Chapters 2, 3, 4, 10, 11, 12, 13, 16, 23, 24, 29, 30, 3, and ¥« X

Chapters 2, 3, &4, 9, 11, 12, 14, 16, 23, 24, 26, 30, 35, and 36 X.
Any basic text such as Therapeutic Emercise, 2ad Edition.

Sidney Licht, Waverly Press, Inzorporatad, 1965:

Chapters 8 and 24 X *

Chaptars 8, 24, and 32 X

Chapters 3, 6, 8, 15, 23, and 32 X
n Attachment 2
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POI 3ABR91330

PLAN OF INSTAUCTION
(Tochnical Traiaing)

PAVSICAL THIRATY CPECIALILT

SHEPPARD TFCHNICAL TRAINING CENTER

22 July 1975 - Effective 20 October 1975 with Class 751020

(PDS Code FC2)




DEPARTMENT OF THE AIR FORCE PLAN OF INSTRUCTION 3ABR91330
School of Health Care Sciences, USAF (PDS Code FC2)
Sheppard Afr Force Base, Texas 7631} 22 July 1978

, FOREWORD

1. PURPOSE. This plan of instruction prescribes the qualitative require~
sents for Course Nuwaber 3ABR91330, Physical Therapy S ecialist, in terms of
criterion objectives presented by units/mocules og instruction, and shows
du-ation, correlation with the training standard, support materials, and

instructional guidance. It was developed under the provisions of ATCR 50-5,
Instructional System Development, and ATCR §2-7, Plans of Instructionm.

2. COURSE DESCRIPTION. This ¢ week, T day tishmizal training course traing
personnel to perform duties prescribed v AR 33-] for Physical Therapy
Spacialist, AFSC 91330. [t trains the student in the tnesry and cractical
application of physical therapy procedures and modal{ties needed to assist

the physical therspist in administaring physical therapy care. Major aress
of studies are (1) nsychology of the diceased and Injured: {2} physislagy;
(3) anatomy: (4) medics) conditions in physical therapy; (5) adninistration,
cemmunication, and ethicsy (6) physical therapy procedures and modalities.

In addition, related training is provided on Commander‘s Call, Iraffic Safety,
Supriemental Military Training (SMT), £nd of Course Appaintments, and Traffic
Cafety Predeparture Briefing.

3« EQUIPMENT ALLOWANCE AND AUTHORIZATIG], Training equipment required to con-
duct this course, and for which sccountability must bé maintained, s found in
the Report of Medical and Non-medica) In-uss Equipment, and is Y{sted under
custody account number 28558F.

NOTE:  Group size ¥s shown in parentheses sfter equipment 1isted in
colurs 3 of numbered pages of this POI.

4. MULTIPLE INSTRUCTOR REQUIREMENTS. Units of tnstruction which requive more
than one instructor per {nstructional group are identified in the multiple
instructor annex to this POI.

S. REFERENCES. This plam of instruction is based on SPECIALTY TRAINING
STANDARD 913X0, 25 Marcii 1975, and COURSE CHART JABRS1330, 25 March 1975.
FOR THE COMMANDER

- T s C
"*—-‘:(:ﬁ';gMSt,: @i v

—LORAERS

Chief, Training Operations Division

Supersedes Plan of Instruction JABR91330, 15 February 1974
OPR: Department of Biomedical Sciences
DISTRIBUTION: Listed on Page A
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PLAN OF INSTRUCTION {Continuad)

3. Explain tR sion, objeutives and
a organir¥tion of the USMical Therapy

department and the 913X0 care??“fiilg:
-\\

' 3. Psycholoyy of the Dizeased and_[njurest

a, Explain the psychological thepries and
processes of the diseased and injured,

e s e et . sorew ¢ oaued

v wam b by

22 Jl;f 137$

{411

JABRAT 43¢

N MIFAION
VI TS fie 01 ] in ANT: AHI LM M1 Ton s % ONRT SUPPORE MATERIALY AND CUIDANGE
' > 3
2.~‘UQAE,Ehysical Therapy Uepartment 4 Column 1 Reference STS Reference

23 Ta, To, Tc(1]

L le(2), 14

Instructional Materials
AFTH 150-2, The Physical and Occupational Therapy Technician, Chapter |

Audio Visual Aids
L 02, The Decision

| Trimian_Methods
Lerture ano~Risgcussion (4 hrs)

[nstructional Environme
assroom rs
Group/Lock Step

Instructional Guidance
Quring the last hour tour the physicel therapy departmen ratory
briefly explaining and showing the equipment students will be u
during their training,

Column 1 Reference STS Reference
Ja 9a, 9. 9¢. 9

Instructional Materials
ATH 160-7. Charters 2 and 8
+ SW 3ABR91330-1-3, Psychology of the Discased and Injured

Audio Visual Aids
TF 5963, Atmosphere for Therapy
Voice tape by e, Murry Banks

Training Methots
l Lecture and Discussion (7 hrs)

l At ND, )
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PLAN OF INSTRUCTION (Coatinved)

[TETE AT I N N T N LR IS YL D:J:OA.,'.;S,N SUPPORT MATERIAL Y AN GUII AN
] ? )
Instructional Environment/Design
Classroom (/ hrs)
Group/Lock Step
Instructional Guidance
Administer measurement test and test critique, POl item 4, during the
first two hours of the first training day following completion of unit 3
of the POI.
!
4. Measurement Test and Test Critique 2 !
“5. Physioloqy 39 : Column | Reference STS Reference
a ’ A)
a. Recognize the structures and explain 5b 10a
the functions of the cell. {6) Sc 10b
. , 5d T0c
™ b. Recognize the structures and explain Se Tod
the functions of the nervous system. (12) 5f T0e
5g Tog
4 c. Recognize the structures and explain 5h 10a, 10g
the functions of the respiratory system, (4) Si 10§
“d. Recognize the structures and explain Instructional Materials
the functions of the cardiovascular system. (8) - AFM 160-2, Chapters 2 and 3
¥ SW 3ABR91330-1-5, Physiology
~ e. Recognize the structures and explain
the functions of the lymphatic system. (2) Audio Visual Aids
FLC 3/78, The Cell Structure, Unit of Lite
f. ldentify the structures and functions ' TF 8227E, Human Body - Nervous System
of the renal system. (2) " FLC 16/100, Exam of Neurological Systems
i FLC 18/92, Respiration in Man
g. Recognize the structures and explain © TF 3227A, Human Body - Circulatory System
the functions of the integumentary system. (2) : FLC 22/25, .Varicose Veins
! FLC 23/9), The Work of the Heart
“Vh. Recognize the structurss ara explain 16mm Film, Title, Fundamentals of the Hervous System
the functions of the body's hea: resulatory ; 16w Film, Title, Endocrine Glands
Sy:tem, (4) , 16nm Film, Title, The Decubitus Ulcer
. FLL 137180, Muscle: Oynamics of Centraction
Tawor JAEPE135C T 2200w L'“‘""‘ "o I o 3




PLAN OF INSTRUCTION {Continucd)

VNI w630 1 30 Y 2 L0y RERE RN pp ch 0 T s

OURATION

HOURS
2

SUPPORT MATERIALS AND QUID AN S

[}

' {. Recognize the structures and explain
the functions of the muscular system.

Measurement Test and Test Critique

Anatomy

*« a. Recoynize the axial skeleton
structures and explain the functions of the
bones and their selected parts, the joints and
their selected parts, the nerves, and the
muscles which are the prime movers for the
axial skeleton.

" b. Recognize the upper extremity
structures and explain the functions of the
bones and their selected parts, the joints

and their selected parts, the nerves, and

the muscles which are the prime movers for the
upper extremity.

c. Recognize the lower extremity
structures and explain the functions »f the
bones and their selected parts, the joints
atl their selected parts, the nerves, and the
mu.cles which are the prime wovers for th
Tovar extremity.

P e cw am

1L AN OF IR P ey

3ABR9III0

B

(3)

mmrem  msem meddn -

$ZaL NS

[Py

Training Methods
: Lecture and Dfscussion (39 hrs)

Instructional Environment/Design

Classroom (39 hrs)
Group/Lock Step

Instructional Guidance

Administer measurement test and test critique,

first three hours of the tra?

i the POL.

Column 1 Reference
la
7b
7b

Instructional Materials
-Z, Chapters 2 and 3

"' SW JABR91330-1-7, Anatomy

x

L. Daniels, M. Williams, and

POl Item 6, during the
aing day following completion of unit 5 of

STS Reference
108, » 10

10a, 0%, 0]
10a, 101, 10§

C. Worthington, Muscle Testing; Techniques
for_Manual Examination (2nd and 3rd Ed.), W. B. Saunders, F*iiadeiphia.

Pa.

Audio Visual Aids

; Iransparencies, Osteology Set

. TF 12279,

Transparencies, Myology Set

TF 82271, Human Body - Skeleton

TF 1-4883,
TF 1-4884,
Joint
TF 1-1877,
TF 1-4876,
TF 12572,

Surgical Approach
Suraical Approach

Surgical Approach
Surgical Approach
Surgical Approach
Surgical Approach

to
to

the Joints of the Spine and Sacroiiiac
the Sternoclavicular and Acrorioclavicular

to
to
to
to

the Scapulohumeral Joint
the Elbow Joint

the Wrist Joint

the Hip Joint

Tlltotx NO
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PL AN OF INSTRUCTION (Centinued
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10
UNITS O3 Wb B o0 bt ERGENIOMOBITE Tives D:j:o.u‘us, SUPPORY wATERIALY Mit GUDAK

3

Audio Visyal Aids (Cant'd)

'rrs-mﬁ. Surgical Approach to the Knee Joint

TF 1-4881, Surgical Approach to the Ankle Joint

TF 1-4882, Surgical Approach to the Jotnts of the Foot

Training Equi t
RyoTogy dil, ﬁpper Extremity 82
2

o
Myology Model, Lower Extremity
Skeleton, Articulated (12)
Skeleton, Disarticulated {6)

Training Methods
Lecture and Discussion (53 hrs)
Outside Assignuents (2 hrs)

Instructional Environment/Desiqn
A55room {53 hrs

Home Study ({2 hrs)
Group/lock Step

Instructional duidance

Adninister neasuresdnt test and tost critigue, Pul item 9, during the
first three hours of the training day following the completion of unit 7
of the POI,

8. Related Training (identified in course k1

chart)

9. Measurcment Test and Test Critique 3 .

. . __3ABR91330 R e —
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COURSF T1ILE
PLAN OF INSTRUCTION

Physical Therapy Specialist

BLOCK NiTLC
Procedures and Modalities
UNITY OF 1NSTRUC FION AND CRITERIDON OBSECTAVES o:":ot,’;?,“ SUPFORT MATERIALS anily wUIC2ANET
1 2 k]
1. Medical Conditions in Physical Therapy 22 Column 1 Reference STS Reference
(18/4) Ta T2a, 126

~ a. ldentify orthopedic and neurological b Tec, Td

g::g:;ions which may be treated with physical (15) Instructional Materials
Y« AFM 180-2, The Physical and Occupationai Therapy Technician, Chapters 2,
N b. Identify surgical and internal 4, 5, and 6

medical conditions which may be treated with
physical therapy. (3) Audio Visual Aids

FLC T8/TV5, Deila

FR-1024, Surgical Repair of the Posteriorly Uustable Shoulder
TF-6144, Patellectomy with Reconstruction of uadriceps Tendon
TF-8118, Sciatic Pain and Intervertebral Di:c .

Mini-text ¥13 - Injections of 3 Commonly-Afrected Arthritic Joints
Mini-text 417 - Mechanisms of Lubrication in Joints

i Mini-text #18 - Pathology of Arthritic Jowst.

. Mini-text §19 - Treatment of Artaritic J-ini.

Training Methods
Lecture and Discussion (18 hrsj
Outside Assigrments (4 hrs)

Instructional Environment/Desiqn
Classroom {18 hrs)

Home Study (4 hrs)

Group/Lock Step

Instructional Guidance

Stress that patient safety will be tha responsibility of the student when
he is assigned to a physical tnerap; clinic tollowing graduation from
this course.

a9 ; i jgation, and Ethics 13 Column 1 Reference TS keterence

N

. ) “(erey—i—te 4. vay SLT S, 8a(3)
a. Explain professional and patient re- 2b TR G Seybe
lationships and accident reporting. ) 2c Ta, 76, 7c T
PLAN OF IN* " <11 "1 % h 3ABR91330 T ‘ 3 'JOL ) K75 ] WLOCK HG. 1'] _ "Jf * “s 6
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PLAR OF INSTRUCTION (Cuntinved

LTS OF INSTROCTION AND CMITPRIDH B8 )E e 1yt e

DURATION
i THOURS

WIPPORY @AYERIALS AND GIOANCT
’

}_1 ength megsurement.

Identify procedures for securing and 7
and commeric ial publications.

Explain nistrative and Modical
Materiel Procedures,

d. ldentify information lassified,
unclassified, of possible intelliqd alue,
Top Secret, Secret, Confidential, or For
ficial Use Only.

e. Select and recommend mode of trans-
mission dictated by security and expediency
required and observe security precautions ine
volved in communications,

3. Measurement Test and Jest Lvitiye
4,

~ a.

Explain the principles of aseptic
technique required in the operation of a
physical therapy department.

™ b, Explain the principles of positioning
patients for physical therapy care,

' ¢. Recognize and explain the classifi-
ca ‘on, physioloyical effects, indications,
cor vaindications, and the principles of
app ying therapeutic exercise.
. * d. PRecognize and explain the principles of
joint range of mation, extremity girth, and leg

3ABRITIN0

T AN OF INST Ry SION Tty

(1)
(7)

{o/1)

2

46
(34/12)

(2)

2d
Ze
Instructional Materfals

%, %
.

-2, Chapter
SW JABR1IIO0-11-2, Administration, Communication, and Ethics
VSH JABRIXAXX, Communication Security

0/1) . Audio Visual Aids
T‘~L...~_.~4~;;;nsparencies. Kaaintstrative Set

il Methods
| Tecture scussion (9 wrs)
| Outside Assigmeazs (4 hrs)

| instructional Environsen ign
IChssroon {9 hrs)

- Home Study {4 hr3)

! Group/Lock Step

Instruztional Guidance

streus importance of keeping up-to-date patient progress
measurement test and test critique, PO) item J, during the fir

of the first training day following completion of unit 2 of the POl

SIS Reference

.i »
4, 4b, 1y, Yic

da, 4, M, N4 l;ia[, lld*l)’b[.
lldjlgjck. \IGYT'Z , Hd{T){e
y

Column ) Reference
&L
1)
§c

ad
Qe
af
4q
&h

a, &b, Na, 1d
4, &, M, N
4, &, Nd
4, &, 10
4a, 4, Y1d
4a, 4, HBal:
1N4{1}(d). )
11d{a){h), 1

» Ha{5){d

L, 1d(6) (b

a, b, Ne,

Ye), N4{2), Nd{3).
}d), N4(6)(d)

S Ild(l)(bz

4
d(

I ~2 07 ND. 11 l PAGE ND.




PL AN OF INSTRUCTION (Continued
UNEIS U1 NATRUC TION AN 9T i Oht, hivi § :&“&,‘;g“ ; SUPPORT MATERIALS AND Gl A ¢
™ e, " Recognize and explain the principles Instructional Materials
of transfer activities. (1) -2, Chapters 2 and 9
v ¥ SW 3ABR91330-11-4b, Procedures and Mcdalities
f. Recognize and explain the principlas ' SW 3ABR91330-11-4c, Therapeutic Exercisc
of crutch and cane ambulation. (2) | SN 3ABR91330-11-4d, Therapeutic Tests and Measurements
Y SN 3ABR9133G-11-4e, Transfer Activities and Gait Training
N g. Recognize and explain the physio-
logical effects, indications, contraindica- Audio Visual Aids
tions, and principles of the application of + Range of Motion Therapy
massage. (2)
Training Equipment
+ h. Recognize and explain the physio- N-K Tab ie wifﬁ glotted Weights (12)
logical effects, indications, contraindica- Ankle Exerciser with Slotted Weights (12)
tions, and principles of the application of Wheelchair (4)
postural drainage. m Axillary Crutches (1)
Forearm Crutches (3)
™ i, Given the necessary equipment in a Cane (2)
simulated USAF Physical Therapy Department, Exercise Weights (2)
administer therapeutic exercise, joint range Goniometers (2)
of motion, extremity girth and leg length Tape Measure (4)
nelsurenen::. crutchland cane ambulation,
massage, and postural drainage to student Training Methods
patients as prescribed on Standard Form 513, i Ceclure and Discussion (16 hrs)
Consultation Sheet. (18) I' Performance (18 hrs)
i Outside Assignments (12)
Instructional Environment Design
. CTassroom {16 hrs)
 Laboratory (18 hrs)
i Home Study (12 hrs)
. Group/Lock Step
3
Instructional Guidance
During the periods of performance the 1nstructors will insure that all the
| required safety precautions are being practiced by the students. One
instructor is required for earh 6 students during the performance. Ad-
1 minister measurement test and test critique, POI item S, during the first
two hours of the first training day following completion of unit 4 of the
5. rcitigue __ . S Y -
PLAN O8 ln',v.---_-.- _ _3&?_‘22!_}30 DAt ‘:JUL 95 R T—sx SUX P “ J! 8




PLAN OF IHSTRUCTIONM (Continyed)

UNEES OF 18I0 F10M 208« I T RI008 GI1E . $o o (&3

GuRa oy
HDLIRS:

N

3

SUPPORT MATFMIALS AND GUIDANSE

o—

6. Physical Therapy Modalities

=* a. Explain the general principles of the
physiological effects, indications, and
contraindications for applying heat.

~. b. Recognize and explain the physio-
logical effects, indications, contraindica-
tions, and principles of the application of
infrared 1ight.

"~ c. Recognize and explain the physio-
logical effects, indications, contrafndica-
tions, and principles of ¢*» application of
moist heat.

© ~ d. Recognize and explain the physfo-
logical effects, indications, contraindica-
tions and principles of the application of
paraffin baths.

" e. Recognize and explain the physio-
logical effects, indications, contraindica-
tions and principles of the application of
whirlpool.

= f. Recognize and explain the physio-
logical effects, indications, contraindica-
tions and principles of the application of
microwave diathermy,

9. Recognize and explain the physio.
1ical effects, indications, contraindica-
t'sns and principles of the application of
shortwave diathermy,

e o L.

T e e mwe o+ se  w e mmre e

62 Column 1 Reference
{46/16) ba

&b
(2) 6c
64
be
6f
69
{1.5) 6h

61
6j

6k
61

(1.5)

6m
(-

Instructional Materials
“C, apters
SW JABR91330-11-4b °

Training Equipment
UTtravioTet, [ig%t {6)
Spot Quartz UV (6)
Infrared Light (3)
Moist Heat Packs (2)
Cold Pack (2)
Traction Machine (6)
Paraffin Bath {12)
Whirlpool (6)

(m

(3)

{(3)

Microwave Diathermy (6)

f'LA” OF Mg vy o

JAURYY 330

wart R L JUL S

- .o -

and 9

Electrical Stimulator (6)

STS Reference

etl)a), Tle(2)(a), 11e(3)(a), 11e(4)(a),
Ne(5)(a), 11e(6)(a), 11e(7)(a)
4a, 4b, 1la, Ne(1)(a), 11e(1)(b)
4a, 4b, Na, 1Te(Z)(a). 1ie(2}(b)
4a, 4b, Na, Tie a), Ne(3)(b)
4a, ab, Na, TTe(d)(a), 1e 4)(b)
4a, 4b, Na, TTe(5](a). 1Ne(5)(b)
4a, 4b, 11a, TTe(6)(a), 11e(6) b)
4a, 4b, 1a, TTel7)(a), Me(7)(b),
1e(8)(a), TTe(8
4ai 4, ll;. 11e(8 E{. 1e(8)(b),
le(9j(a), TTe(9
4a] lé. ‘Tﬁ. 11e(10)(a), Me(10)(db),
11e{10)(c)
42, &b, T1a, Nie(N1)(a), 1e(11)(b)
4a, 4b, Na, TTe(T12){a), Ne(12){b),
11e(13)(a), 1Te(T3}(b)

4a, db, 3), TTa, 106, N, MNe(1)(b),
lle§2)§b;. 1e(3)(b), 11eld)(b), 11e(5)(b),
Ve(6)(b), 1ie(7)(b), 11e(9)(b), Ne(10)(b)
11e{11)(b), 11e(12)(b)

l monrong, I
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PLAN OF INSTRUCTION (Continucd)

. UNITS OF INSTRUCTION AND CRITERION OBJECTIVES :::.Ro‘:,'.:%“ , SUPPORT MATERIAL S AND CANDANCE

~ h. Recognize and explain the physio- Training Equipment (Cont‘'d)

logical effects, indications, contraindica- Shortwave Diathermy (6)

tions and principles of the application of Ultrasound Diathermy (12)

ultrasound diathermy. : (3)

. . Training Methods

- 1. Recognize and explain the physio- Cecture and Discussion (24 hrs)

logical effects, indications, contraindica- Performance (22 hrs)

tions and principles of the application of Outside Assignments (16 hrs)

electrical stimulation. (2)

Instructional Enviromment/Design

> J. Recognize and explain the physio- CYassroom (24 hrs)

logical effects, indications, contraindi- Laboratory $22 hrs

tions and principles of the application of Home Study (16 hrs

traction. (2) group/Lock Step

N k. Recognize and explain the physio- Instructional Guidance

logical effects, indications, contraindica- During the perigas of performance the instructors will {nsure that all thy
tions and principles of the application of required safety precautions are being practiced by the students. One
ultraviolet light. (2) instructor is required for each 6 students during performance hours.

~. Recognize and explain the physio-

logical effects, indications, contraindica-

tions and principles of the application of

cryotherapy, contrast baths, and contrast

packs. (2)

N m. Given the necessary equipment in a

simulated USAF Physical Therapy Department,

administer infrared light, moist heat,

paraffin bath, whirlpool, microwave diathermy,

shortwave diathermy, ultrasound diathermy,

electrical stimulation, traction, ultraviolet

light, and cryotherapy to student patients

s prescribed on Standard Form 513,

Lonsultation Sheet. (22)

PLAN OF INSTRUCTION hD

3ABR91330

OATE g2 JuL HM

e —

J 81,0C0r NO, ) i1 ‘l Paut NO, 10
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PLAN OF HS I RUCTION (Continyed

M AYINN

UNIIS OF "Ry ERUC IO AND CRITERIOH O )L UvES  HInnY , SUPPORT MATERIAL S AND CLIDANCE
pd
7. Physical Therapy Activities 28 Colum | Reference SIS Reference
(24/4) Ta da, 4b, Ba(3], 1la, Nb, Ve, 1N(1)(4),
8. Given the necessary equipment and T1d(V¥ (e}, 114(2Y, 1¥4[3), NelA}{
supplies in a sfmulated USAF Physical Therapy did} ), a6l (b, ed s Hef2 '
Oepartment, administer physical therapy care Tef. » e s e »_Te(8){d),
to student patients as prescribed on Standard e(71(6), YTe{31(5). Ye(10JT0); Mel1TY(b),
Form 513, Consultation Sheet, and mafntain e{1¢ 5

proper cleanliness and order of the physical
therapy department and equipment. Instructional Materials

KFN1E0-Z, Chapters J and 12

Training Equipment
N-K Tabie with STotted Weights (12)

Ankle Exerciser with Slotted Wefghts (12)
Wheelchatr (3)

Axillary Crutches
Forearw Crutches (3)

Cane (2)

Exercise Nelghts (2)
Goniometers ?2)

Tape Measure (4)
Ultraviolet Light (6)
Spot Quartz UV (6)
Infrared Light (3)

Moist Heat Packs (2)

Cold Pack (2)

Traction Machine {6)
Paraffin Bath (12)
Whirlpool (6)

€lectrical Stimulator (6)
Microwave Diathermy (6)
Shortwave Diathermy (6)
Ultrasound Diathermy (12)
Wringer Bucket and Mop (4)
8room {(4)

FLUAN OF INSTR 327108 N, JABRQ) 33(; a o DATE 22 JUL ms l RLOCX NO, ll l PAGE NO. n
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PLAN OF INSTRUCTION (Continued

NP L MALE et s he o

e .

PLAN OF 1N G T o 3 RI133G

U TS OF INSTRIIC T1OM A0 COIYENION QRIFC DIVES :x,.o:,',:g“
]
Training Methods
Perforwznce (24 hrs)
. Outside Assigiments (4 hrs)
; X_qstmctiogil Enviroment/Ocsign
Leboratory hrs
Home Study (4 hrs)
Group/Lock Step
Instructional Guidance
8. Related Training (identified in course 8
chart
9. Measurement Test and Test Critique 2 !
). Course Critique and Graduation 2 |

— - - - o e e e e et ————

Reemphas{za the importance of practicing safety precautions, maintaining
safe environmental conditions, and perforuing equipment operational safety
inspections. One instructor is required for ecéch six students to main-
tain proper control and assure safety practices are observed.

s 2 JUL WIS [ b oy il j' ' 12




LEON PLAN ( Port |, Gonerel)

ol -}mo OATEY § c:;g ]?ﬁsnucron

LISt NUMBL R

COUKS TITLE

Physical Therapy Specialist

3ABRY1330
1

ALOCK NUMBEN
s
LESSON TiTiLk

BLOCK TITLE |
Basic Sciences

Psychology of the Diseased and Injured

WX‘“{ LE%%‘;)U“‘TION
LAssnoom hi 2 RRXIXNOY lementa TOTAL
7 hrs /Ohas 0 hrs v 7 hrs
PO! REFERENCE
 PAGE NUMBEN a A
UM PAGE OATE 15 : 2 JuL Wk PARAGRAPY 3

$STS/CTS REFERENCE

NUMOER. OATE z
STS 913X0 10- 31974 § MAR 75
SUPERVISOR APPROYAL
SIGHATURE [ % 4 4 SIGNATURE OATE
- "—.d:-, /' S, LTS r’—";o‘; /7(- Gwﬁ 17007 I3
2w » /
- Joo 0 i 25 00T =
’ 4
/ PRECLASS PREPARATION
EQUIPMENT LOCATED CQUIPMENT

IN LABORATOARY

FROM SURRL Y

CLASSIFIZED MATERIAL

GRAPHIC AIDS AND

N/A

N/A N/A

UNCLASSIFIZD MATERIAL
ARM 160-2, Chag 7 &,

SW 3ABRI1330-I-3, e
Film: TF5963, At-
mosphere for ‘I‘herapy
Voice Tape by Dr.

I

'\ _—

CRITERION OBJECTIVES AND TEACNING STEPS

®

3a. Explain the psychological theories and processes of the diseased and injured.
(Teaching steps listed in Part II)

ATC 7omw

ayG 12

770

Q

[y}
ot

L

CPL-1872290-300:28




I LESSON PLAN ( Pert 1, Gonorsl)
W CTRe 0 5.7 IT'wsTaucron
S e, -

LaURSE MUMOEN COURNSE, TITLE
Physical Therapy Specialist
BLOGCK NUMKMER MLOCK TITLE

[ Basic Sciences

LEYhON TITLE

Cell
LESSON DURATION

cLAssmoom /L aboratory SOUDUODEX Complimentary ToTAL
G hrs /i0hes 0 hrs
POI REFERENCE
PAGE NUMBER PAGE OATE ]
3 15 Feb-1974-8 8 JUL

STS/CTS REFERENCE

oA o
STS 913x%0 ' 10-Jan. 1974 - ¢ 3 MAR 1975

SUPERYVISOR APPROVAL
SIGNATURE 0ATE SIGNATURE DATE

TS g U 10 mar td -/f:,i/’?z. () 3% 607 uS

p—g . N "~ v '
i “'J“{’- AL -1_84*‘ © 8 LT 3N

6 hrs

".“.A’gg

g 5 pon e

———

” K
’ "
- ’ Al (;’." [PEYSPLIN
4

PRECLASS PREPARATION

CQUIPMENT LOCATED LQUIPMENT GRAPNIC AIDS AND -
CLASHIFIRO MATERIAL UNCSLASSIFIZD MATERIAL

IN LABORATQRY FAOM SUPPRLY
-_
ARM 16Q-2 c:ruq>53i
SW ugaslﬁso-x-s. P

N/A N/A VAL | RO e

The Cell Structure,
Unit of Life e 4-013§
Dirrusien Ao d-.ms; fie
13- 023, Mimesis

CRITERION OBJECTIVES AND TEACHING STEPS

Sa. Recognize the structurcs and explain the functions of the cell.
(Teaching steps listod in Part II) '

[

) “ s U SrU 19227781388, 38

ATC *°™_ 710




LEIIN FLAR | Port 1, Gonoret)

! ll. € AnD OAYE

A e

INSTRUCYON

v A KOMOEN

SALRY 1330

COURIE TITLE

Physical Therapy Specialist

BLOCK NUNKEN

&» FSION YiTLE

SLOUNK TiYLE
Basic Sciences

rervous System

LI ] oo-mm

LESSON DURATION

Comp]ementary TOTAL
13 llypmx 0 ,;},,, /R k¥ hrs
| S POI REFENENCE
nuc_l NUNSEN FAGE OAYE PA AP
3 e g v - 15-RebIOns AR 13
$SYS/CTS NEFENENCE
NUM QAYTR
SIS 915X0 19-Jameigis © Y MM WS
SUPERYSON APPROV AL
SISNATYURE CAre SIGNAYURE (<134 4
T g i, 10 pnr 1.4 ..-—--gf 2 ( d%0r om
- ‘:‘7}'1' P ~ ¢4 ~ :J v m!
. ) -
.-———._ -(-.:,.J{‘/,'f /“ -~ . 3 N’R ms

PRECLASS PREPARATION .

CQUIPMENT LOCAYRD
IN LAgORATYONY

CQUIPMENTY
FRON SUSPL Y

CLASSIPIZO wATEMIAL

CRAPMIC AICS AND
UNCLASSIZFIED MATYENIAL

N/A

N/A N/A

Am 160-2, Crae Rond 3
H, 330 1 15

M
Films: T!-‘BZZiE

Nervous
Syst.‘ogc 16/100
Neurologicn
Systens

CRITERION OBJECTIVES AND TEACHING STEPS

N7

ATC "°* 10

A 72

S - .,

Sb. Recognize the structures und explain the functions of the nervous systems.
(Teaching steps listed in Part II)

.y 3972 1298, 09




LESION PLAN ( Fort |, Gonorel)

] p nOOAYE §8 [
b 3] %m.su

MSTRUCTOR

ik NUBNEGEN

\J
¥,

CounLE TITLE

Uoeui.n NUBNSEN

t

SLUCK TITPLE
vasic Science

Physical Therapy Speciglist

LESSHN TIYLE

Respiratory System

LESION OURAYION

N L ABORATONY

TCAIAGoR I aboratory TARIMIIS0K Caglinentaty ToTaL
4 hrs/0 hrs 0 hrs 4 hrs
FOI NEFERENCE
PAGE :unn SACE DAYL PAmAGHANY
3 15 Feb 19874 § 2 JUL »° Sc
<15CTS NEFENERCE
sumBECn GATEL
| sTs o130 10 Jan 1974 33 Wi s
SURERVILCR APPROY Ae,
SIGNATYURY GAYR SICNATYUNE CAYY
v W ’ 'V |"—-“'-—' v y
Ko bog r 10 wv ™ : Loy n’ﬂg«‘ru«u 17K
5 y v, L ] 4
fac, 'f{ J £ s s !
——— P 3 fﬁ LI I AL
eyl “'3’\:‘-‘ - 2 € teo TS v
4 PRECLASS FREPANATION
ZIAVICNENTY LOSATED TAUIPNENY

FRQM SuPBLY

CLASSPIED MATTRIAL

GAAPKIC AIDS AND
YREL ASSIFIED MATYERIAL

N/A

N/A N/A

Lol

ATM- 160-2, Chapv3

gxhe 3ABR9 R 1330-15
$30

Fi!n: o&y

FLC 18/92 Respiration
in Man

CRITERION OBJECTIVES AND TEACHING STEKS

system.

Sc. Recognize the structures and explain the functions of the respiratory

(Teaching steps listed in Part II)

ATC *°™_ 170

L L

ivO 18T P28 18X 3D




_LEIWN PLAN ( Port |, Gonerel)
NY, ware 10 rey ‘ri‘nm tom
%‘ "‘ C Moot tary |

r'"..".'-—r T €
; , .3:\(-!(91330 A u; Physical Therapy Specialist
L 1" l'"Baéié'gcicnccs
i . B}
- -Laxdioyascudar_Sysgen
! . e - — . LEIS0N DURATION
“vaseasm [Laboratory ] Cai500e Comp Ienentary TOTAL
470 hrs — 0 hrs 4 hrs
o — — 70l REXERENCE
SAGE NUMBEN PACE TArE PARAGRAP
S4 15 Feb::1974 8 2 JUL 975
TS TTE REFERENCE
OWTTION - CAre
SIS 913X0 . lashn-1924 ¢ 3 WAR 1975
N SWPERVISQR APFPROV AL
TN o LATE SIGNATUNE DATE
_—"—’7 A
- _}~7A1guw e _{ﬁjﬂ.ﬂn ]
) —‘.__’ \ PLAEN r--,:
_'7//‘ ) \!\""LA' [ f
< . . ‘f/l‘ ('1&.“\.1_‘1 . 25 “PR nn
e PRECLASS PREPARATION
N R T .,A
ARM 160-2
N/A N/A N/A gw 3AB§91$30
h h h siolo
ggZZZA Human
Body - Circulatory
‘S,ystem FLC 22/25,
aricose Veins; FL
23/91 The Work of thﬂ
Heart

£ty Ot 9 IECTIVES AND TEACHING STEPS

LI PP S,

5. Rccggnxze the structures and explain the functions of the cardiovascular
system.

(Teaching steps listed in Part IT)

i ters 27y 3084; 22

54




L LIS F AN | ForT |, Uenerol)

2
3['

l(..! AND OATlio o 1

SNST RUCTOR

,41iov~1FaHh W
COURST NUMBER

SABR91330

COURSE TITLE

Physical Therapy Specialist

RLOCK NUMBER

BLOCK T

TVE .
as1c g%lences

LFSSON TiTLE
lymphatic System

LESSON DURATION

CLASSROOM /Laborator)’ nuary YOT AL
2hrs/0 hrs S Phw 2.5#hrs
POI REFERENCE

PAGE NUMBER PAGE OATE PARAGRAPH

4 : 2 2 Jul WIS c

STS/CTS REFERENCE
NUMBER OATE o = c
. - >
STS 913X0 0 Jar-1974 &3 MR 7S
SUPERVISOR APPRQY AL
SIGNATURE OATE SIGNATURE DAYE
Ve

e / 10 way 974 b——n- 0 17

):"‘i/}flu 4 ,'rr\_g(.L'L, - j&;l //71 W VEN W aV) ocr ’975
TRl e .

1

T £~ 178§

- (*‘1/(- J."’\L 3 25

’ PRECLASS PREPARATION
EQUIPMENT LOCATED EQUIPMENT GRAPKHIC AIDS AND
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7a. Recognize the axial skeleton structures and explain the functions of the
bones and their selected parts, the joints and their selected parts, the nerves,
and muscles which are the prime movers for the axial skeleton.

(Teaching steps listed in Part II)
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’b. Recognize the upper e.\tremiri_; structures and explain the functions of the
bones and their selected parts, the joints and their selected parts, the nerves
and the muscles which are the prime movers for the upper extrcmity.

(Teaching: steps listed in Part II)
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7c. Recognize the lower extremity structures and explain the functions of bones
and their selected parts, the joints and their selected parts, the nerves, and the
mscles which are the prime movers for the lower extremity.

(Teaching steps listed in Part II)
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PSYCHOLOGY QF THE DISEASED AND INCURED
QBJECTIVES

After completing this study ~:ide and workbook you will be able to explair the
psychological theories and procescas of the ciseased and injurec.

[NTROOUCTION

You, as a physical therapy specialist, are going to be dealing with patients wi'~
many and varied diseases and fnjurfes. In working with these pacients you are coing
t0 be dealing with people who are from varying backgrounds and who will reacs ¢i¢égrzrs'y
0 their disease or injury. You will have to cope with the attitudes of these satiercs
nd how you cope with them will affect how well the patient responds to the treasmen:
program that has been estadlished for him.

[NFORMATION
PSYCHOLOGICAL REMABILITATION OF THE PHYSICALLY OISABLED
Body Symptoms Which May be Affected hy Disease or Injury .

LOSS OF VOLUNTARY MUSCLE CONTROL. Tnis may endanger the patient's means for
manipulating and controlling his own environment. He may not de able to walk normyily,
his activities of daily 1iving may not be normal, i.e., eating, dressing, bathing.

He must depend on others temporarily, {f not permanently. This causes the patisnt to
regress to more of 2 childlike relationship with others.

LOSS OF SENSATION, PERCEPTION, AND AMARENESS. These critical avenuss of contact
mdy be 105t or compromised at the time when alertness and reception of these stimul:
need to be at their very best. Thiz patient will frequently bc seen with a blank,
masked face and his behavior factors will not be as noticeadle. Voluntary muscle
control may return or be compensated for by some type of brace. Yet, the individual
may not be able to function effectively because of a partial or complete perceptual
loss. This perceptual loss may be hearing, touch, or position-sense.

LOSS OF SPEECH (APMASIA). One of baby's first approval experiences is the way n's
parents react to his first attémpts at talking; especially his first word. The bady
soon realizes that speech can be used to get the things he wants and get people to do
the things which he wants them to do. One of our mast powerful methods for relating
to people is removed when we 1o0se our speech. When a patient loses his speech he may
revert to more primitive techniques for controlling his surroundings. Not being abdle
to speak, the individual may regress to childish insistence and infantile temper
tantrums. Having lost his speech the patient may retreat to a state of depressed
dependency and will demand that we take care of him as if he were a baby. Some patients
react with gross anxiety. They are not able to understand thesir impairment and are
afraid they have lost their mind and wonder if anyone realizes their prodblem and wi'?
provide for their needs. Some are 5o troubled that they will withdraw into a state of
encapsulated apathy which is a defensive attempt at avoiding all stress.

ThTs supersedes 3w 3ABR1330-1-3, Septenber 1574
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LOSS OF BOWEL AMD 3LADDER CONTROL (INCONTINENCE). Developing control of bowe™ ar-
bladder activitfes is another early approval experience which the chiid learns tc ise 29
extract approval from his parents or punish them. A child’s attitude toward clear ime-s,
shame, and maturity are closely fnvolved in the development of conti-ence and 1f this
vital function s impaired in adult 1ife, he mey return to his ‘crmer attitudes. 4hen

a patient returns to his former attitudes it result~ in shame, feelings of uncleanliness
and not being adult, or fear of displeasing others., The reactions Of those who are
responstble for the bodfly care of the imgaired serson are important in approving 9~ not
approving his self doubt.

INTELLECTUAL RESOURCE'S AFFECTSD. Some of the following intellectual resources =ay
be affected and are seen In persons having a chronic brafn syndrome. Poor judgment,
disorientation to the eaternal eavironment, not able to remember newly learned material,
not able to plan for the fuvure, and defective abstract conceptualization. The patiert
=2y conscfously or unconsciously e aware of his deficiencies and resort to different
compensatory mechanisms such as witi4rawal, denfal, and confatulatfon.

LOSS OF ESTEEM. Physical strength, speech, independence, and vocational skills zre
the functions through which values are established. If any of these ‘unctions becoms
impaired, the sense of value i5 lessened and results in a fall in esteem. The patient
is viewed by others and himself as inadequate, incompetent, infantile, and even insane.

OECREASE OF RELATENESS. When the channe! of contact with other people is partfally
cr completely lost it results {n a treaking off of previously meaningful and supportive
ties with family, friends, and co-workers.

CHANGE IN BOOY IMAGE. Since babyhood an individual has developed & psychic con-
ceptualization of his body. When psychic conceptualization is altered by a change in
the body’s function o structure a vast readjustment and adaptation fs required. Faclal
parsiysis, 1imp arm, awkward walk or limp, and the loss of a bady part presents a severe
threat 20 one's body image.

SEPARATION AMO ROLE CHANGE. Befng admitted to a hospital or rehabilitation center
separates the patient from home, family, work, and the social roles he has played in
these areas. This results in the temporary loss of valuable sources of gratification,
esteem, security, an® identity.

Different Wayt Jf "esponding to Disease or Injury

REGRESSION. When a patient carnot use his usual physical and personality resources
to face physi-al and intellectus! harm, he will regress or revert to techniques he has
usec in the past =hich may be quite primitive. He may remember the childhood rivalry
with his drothers or sisters. He may try to control, manipulate, or punish medicel
staff members by being obstinate. A patient will show severe regression by being
extremely dependent and depressed. Two different types of personalities are seen in
excessive dependency. One is the individual who has always been dependent and his
medical condition gives him a good sound reason to continue his dependency. The other
is the compulsively independent person who has never been allowed to express his
dependency needs. His medica) condition opens wide the doors to a lot of previously
repressed ideas.

DENIAL. This ts rather a severe departure from reality and is usually seen when
some degree of organic brain dysfunction is present. The patient may deny his impairrent
and his behavior will express the thought, "I am disabled; so what, it doesn't bother me

ANXIETY. The greatest source of anxiety is being aware of the fact that one's
continuance is threatened. Having been close to death and not knowing when it wi'l
naopen again.




HOSTILITY. There are two ways fn which hostility may be expressed, inward', -:
outwardly. Imeerdly fs putting the blame on self. Outwardly is pu-:ii=z the %72 ; 3
sorebody else.

QEPRESSION., This ts & reactfon to ko-fng 10st something and tme Jatient wro “as
some medicel condition may have lost several thircs, Oepression should Secome assarar -
at some point during the periad of {mpairmens. :¢ depression does not become arcore-v.
he My be undergoing dental.

WITHORAWAL, The patient may choose not to deal actively wich the challenge of
reality and will consciously retreat intc geer passivity or apatny.

PSYCHOSIS. This s a major break from resl{ty which may result from severa) facisrs.
Trere are several different types of psychotic reactfons. Acute confusional cor ze’irisys
states, such as fearfulness, agitetion, and disgrientation. Psychotic desressio~, sucn
as outism, refusal to eat, sufcidal bemavior. Schizophrenic reactions, such as da'usisrs,
hallucinations, catatonic withdrawsl or excitement.

HEALTHY ADAPTATION. The patient accepts reality and works im constryctive, purnoses.’
activities to regain his norms! function.

Phases of Adapting to Disease or Injury

SHOCK.  This fs the time that the patient is not sure of his body and 1ts functions
and 1s not sure that life itself will continue for him.

OERIAL. Shortly after the time of shock, restitution by denial tikes place. This
gives the personality resources a period of time to recover,

TURBULENT AWARENESS. This phase is most frequently experienced by the younger

. patient who has not learned to control his aggressiveness. The individya) will be quick
to perceive any Intra-staff conflicts and he will use these to project his hostiifties
awdy from himself,

WORKING THROUGH. This phase is longer than the others. If the previous phases nave
been handled properly the patient's faith and thrust in the empathy and understa=ding
of the medical staff will have been developed. This i the phase in which the patient
enters into & therapeutic alliance with the members of the medical staff to cvercome
nis medical condition and dependence. During this time the patient cets to explere
reality and continues proding the avenues of hope even though he may. at times, retreat
into areas of frustration.

SEPARATION ANXIETY. Just before the patient is discharged from treatment he may
realize that he will have to face the outside world and that he may have to do it before
he has fully recovered from his medical condition. This may result in a short neriod
of emotional turbulence similar tc the turtulent awareness phase. To help the patient
rake 4n easy transition from the protective, accepting treatment environment to the
outside world, it will be necessary to increase support and enviranmenta) manipulation
such as:

1. Vocational planning
2. Family counseling

3. Physical modification of the home environment




ADAPTATION. After being releds.d from the medical enviromment the patient wi')
aradually test out his home envircrment and the way the commnity aczepts him, ~an
' ~eaction of the patient to h1s home envirorment and community deper on the confider- .
Ind seif-esteem he nas dJeveloped during the period of his treatment. The acceptance « -
1's family, employer, and society plays anm equsily important pars in ars regction.

“iragement of the Diseased or (njured

TIME, Ouring this period thr patien® myst come face-to-face with the reaning of
~is medical condition to himse'*. Tris ig ar internsl struggle which requires support
from his family and the medical ct3ff. This teriod begins uhen the patient first reslizes
wiaZ Tusses Mave occurred because of his medical condition and the period ends when he
wrrers the warking-througn pnase,

FATTENCE. TOLENANCE, AND UNOSRSTANCING. Ouring the esrly phates of adapting to
d1sease or injury, the oatiert feels very helpless and has very l{ttle self-confidence.
it Is very importent that the medice] staff yse patience, tolerance, and understanding
when dedling with the patien® st this time.

When the patient 1s in the turbulent awareness phase these three qualities muss de
used %o the maximym,

ihe use of these three qualitfes s very important ¢ establishing the coordinstion
of the trestment activities between the patient and the medical staff.

EQUCATION AND ORIENTATION. Giving the patient information about his medical condi-
tion enadles him to confront reslity in gredual steps and recognize the areas in which
recovery can or cannot bé expected. This information may be given in various ways; .
such as. dactor-osatient dedside charts, team conferences to which the patient has been
invited, or lecture/discussicns to groups of patients,

Establishing trust and confidence in the medics) staff's ability to atd in the
. patient’s recovery can de done by informing the patient that there is a predictadble and
. structured course for his recovery.

ALLOWING CONTROL. The patient needs to progress from dependance to control of self
and sometimes control of others st he improves. In any decisions affecting nis treatment
program, his {deas and feelings need to be considered.

THERAPY MODALITIES. At this time the patient is reoriented to activity iastead of
sassivity, success instead of fsilure. The restoring of function is emphasized and the
l1oss of function is deemphasized. The pent-up aggressive impulses are released instead
of deing suppressed through bedrest and inactivity.

ATMOSPHERE OF NOPE, OPTIMISM, AND RESPECT. If complete recovery is not obtained
from the tredtment program the patient should de encouraged to return home and give the
n?§?rcl healing process a chance to work, with the hope that future treatment efforts
w be possidle.

» MILIEU. Tha patient's need for solitude must be respected as resocialization is
started. Activities for tne pitient should be provided which use his remaining functions.
Avoid long periods of unscheduled time.

Te avoid confusion from frequent changes of room, personnel, or procedures, a well-
structured, constant environment !s needed. This is especially true when working with
elderly patients.




KEEPING THE PATIENT INFORMED. The fnactfvity which the patient's medical cons:r-

forces upon him ,hould not be made worse by the medical staff treat g nim as a como’.:ei,

passive recipient of his trestment program. It is not necessary %0 5*3in permission
from the catient for every detail of his treatment program. e reasdis for the -rear-
ment program need to be explained very clesrly to ace meaning to nis participation ir ne
treatment program

PSYCHOTHERAPY AND PSYCHO-ACTIVE DRUGS. To helo the patient accept his medical cond?-
tion and dependency at the begint-ng. it {s frequently necessary to use some supoortive
~easures temporarily. This permits some regression while the patient's weakened ego
repairs {ts defenses and gets ready for the strenuous phases anhead.

Some supportive techniques which may be used are: reassurance, opportunity for coar
discussion of grievances, opportunity for suggestion, persuasion, and environmenta’
mtn}pulation such as change of roommate, change of room, and presentation of limisec
goals.

During the Yater part of the trestment program insfght-directed psychotherapy may
be indicated to afd the patient in understanding the meaning of his medical condition
and his resction. This will also provide the psycholegical enviramrent for self-
20praisal and revision of coping techniques.

Reactions of the Medical Staff to the Diseased or Injurad

) SOME WAYS IN WHICH THE MEDICAL STAFF VIEW THE PATIENT. The patfent is a dependent
person and dependency may not be tolerated by some members of the medical staff. The
medical staff member may be struggling with his own feelings of dependency on his spouse
or parents. The "Rescue Fantasies" of the medical staff member may be jeopardized by a

chronic {ncuradle disease. The medical condition of the patient may aroyse a fear of
old age to some members of the medical staff. The conflicts involving the medical sta*f
members' parents may be transferred to the patient. If the medical staff member can
interpret the patient's medical condition as partial death, he will be bringing himseif
face-to-face with the ultimate victor in the struggle against disease. The preceding
factors and the feeling they stimulate may either challenge or threaten the medical
staff member and he will consciously or unconsciously retreat to anxiety-control
mechanisms taken from his past 1ife experiences and habit formations.

FREQUENTLY SEEN MEDICAL STAFF REACTIONS

1. Some medical staff members exhibit omnipotence and omniscience in which an aura
of $°"r and intellectual pseudomastery substitute for empathy and involvement witn *he
patient.

2. Other medical staff members may retreat into feelings of inadequacy resulting
in impotence of medical care. :

3. Still other members of the medical staff will react with hostility, rejection,
and ultimately withdraw from the patient who threatens him.

MEDICAL STAFF ADAPTATION. If the members of the medical staff are aware of the
feelings and as they develop comfort and experience in working with patients they will
be able to use the techniques of healthy adaptation and reality-confrontation wnicn they
expect the patient to uyse.
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10.  When a channel of contact with other people is partially or completely lost.

person will suffer from a decrease of

11. When a patient cannot use his usual physical arg personaiiy resources %o ‘ace

physical and fntellectual harm he will tend to

12. A severe departure from real'*y s called

and 1s usually seen when some degree of
15 present.

13. The greatest source of anxiety is being aware of the fact that one's

i$ threatened.

14, Hostility may be expressed in two ways

and

15.  [f depression does not become apparent in the patient it mey de Jue to several

reasons.
a.
5.
16. When the patfent does not choose to deal actively with the challenge of reality
. and will consciously or unconsciously retreat into deep passivity, this is referred o _
as

V7. Psychosis is a

18. List three types of psychotic reactions.

19. List the phases of adapting to disease or injury.
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REVIEW EXERCISES
]

List the body symptoms which may be affected by disease or injur..

3.

b.

ny

Which symptom may endanger the patient's means for manipulating and contrglling his
own envirgnment?

3. If the patient is frequently seen wiih a blank, masked face, it may be said he is

suffering from loss of

4. When a patient has a loss of speech it is called

5. One of a baby's first approval experiences is

8. One of our most powerful methods for relating to people is removed when we lose

7. If the patient loses bowel and bladder control he may be

8. List the intellectual resources that may be affected in persons having a chronic
brain syndrome.

a.

b.

C.

d.

e.

9. Physical strength, speech, independence, and vocational skills are the functions
through which values are established, if any of these functions are impaired a parson
will suffer from

0
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20. The shock phase of adapting is the time that the patient is not sure of

2i. The phase of adaptation that is longer than the others is

22. Tre phase of adaptation the patient may realize just before discharge from

treatment is

23. Information about his condition and his future prospects may be given to the
patient in various ways, including:

b.

C.

28. A well structured, constant environment is needed to avoid

25. The inactivity which the patient's medical condition forces upon him should not be

made worse by the medical staff treating him as a

26. If complete recovery is not obtained from the treatment program, the patient should

be encouraged to

27. The rescue fantasies of the medical staff member may be jeopardized by
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0BJECT!VE

After compieting this study guide and workbook you will be able to recognize
the structures and explain the functions of specific body systems. Specifically,
you will be able to recognize the structures and explain the functions of the
cell, nervous system, respiratory system, cardiovascular system, lymphatic system,
renal system, integumentory system, body's heat requlatory syste, and the muscular
system.
[NTRODUCTION

{n physica! therapy the treatments that we administer to our patients have
important effects on the various physiolagical systems of the body. It is essen-
tial that you have an understanding of the structures and functions of these systems
S0 that you will be able to understand the ways in which different treatments
affect the systems and the body as a whole.
[HFORMAT[ON

THE CELL

Functionai Organization of the Human Body - .

“he cell is the basic living unit of the body. There are approximately
1C0 trillion cells in the human body. Each organ of the body is made up from
many different celis. All of the cells which make up an organ are held together
by interceliular supporting structures. There are several types of cells. Zach
type has a speciai job. for example, the red blood cells which carry oxygen from
the lungs to the tissues of the body.

The cells are automatons. They can live, grow, and provide their own special
funciions. Cells must have the correct mixture of oxygen, glucose, amino acids,
fatty substances, ano different electrolytes available in the tissue fluids of
the boay.

Aimost all cells can reproduce themselves. I[f a certain type of cell is
destroyed the remaining cells of that type will keep dividing until the rignt
number of cells is present again.

Tms supersedes SW JABR91330-{-5, September 1974
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“he adult numan body is about 56 percent fluid. Within the body there are two types
of fluid.

. Intracellular fluid which is the fluid inside of the cells. It contains
large amounts of potassium, magnesium, and phosphate ions.

2. Extracellular fluid is the fluid which is Tocated in the spaces outside

of the cells. It contains large amounts of sodium, chloride, and bicarbonate

fons. Nutrients for the cells such as oxygen, glucose, fatty acids, and amino
acids, are also contained in the extracellular fluid, along with carbon dioxide

and other waste products from the cells. It is in constant motion throughout the
bocs and is mixed by the circulation of the blood and by diffusion between the blood
2nd the tissue spaces. The extracellular fluid also provides the environment in

#11ch the cells live and for that reason is often called the internal environment
of the body.

Homeostasis in physiology means the maintenance of constant conditions in the
internal environment. Basically all the organs and tissues of the body work to
aintain these constant conditions.

i. The lungs provide oxygen for the cells.

2. The kidneys maintain a constant electrolyte concentration.

~

The gastrointestina) tract provides tre nutrients.

Function of the Cell

We must first understand the basic organization of the cell and the functions
0¥ ‘ts component parts before we can understand the function of the organs and other
itructures of the body. The cel] is more than just a minute bag of fluid, chemicals,
and enzymes. There are some very highly orqanized physical structures present
"> the cell. These highly organized physical structures are called organelles.
“re organelles are just as important to the activity of the cell as other components
of the cell. The major organelles which will be briefly discussed are the cell
memorane, nuclear memdrane, mitochondria and lysosomes.

A1l the physical structures of the cell are lined with membranes which are
similar 1n structure and this common type of structure is called the unit membrane.
The unit membrane is composed primarily of a thin layer of proteins, a thicker
layer of lipids, and another thin layer of proteins. The cell membrane is the
cuter covering for the cell. It holds all the other cell structures and constituents.
It is thin and elastic, approximately 75 to 100 Angstroms thick (one Angstrom
equals Jne ten millionth of a millimeter or one 254 millionth of an inch.

The outside of the cell membrane is covered with a thin layer of mucopoly-
saccharide. This makes the outside of the cell different from the inside so that
the cell membrane is polarized. When the membrane is polarized the chemical
reaction of the inner surface of the cell is different from that of the outer
surface. There are pores in the membrane which permit water and urea molecules
to pass between the interior and exterior of the cell.

.\I
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Cstoclasm

This is 3 fluid like substance which is in the space between the cell ienbrane
and the nuclear membrane. The cytoplasm contains mostly dissolved proteins,
giuzose, ana electrolytes (potassium, magnesSium, and phosphate ions). Frequently
the cytoplasm irmediately beneath the cell membrane is jelled and is called the
cortex or ectoolasm. The cytoplasm between the cortex and the nuclear membrane
is liguefied and is called the endoplasm. Two important organelles are located
in the cytoplasm - mitochondria and lysosomes.

Mitocaondria

They are present in the cytoplasm of all cells. They are responsible for the
release of energy used to form adenosine triohosphate (ATP). ATP is used to
supply the energy needed during muscle contractions.

Lysosomes
aese are the digestive organs of the cells.

Nuclear Membrane

't separates the cytoplasm from the nucleus and its constituents. It forms
the little bag which contains the nucleus, nuclear sap, and chromatin material.
The nuclear membrane is actually a double membrane with a space between them.
There are pores in the nuclear membrane which permit tre movement of substances
between the nuclear sap and the cytoplasm.

Nucleus

This is the control center of the cell. It controls the chemical reaction
of the cells. It controls the reproduction of the cell. The nucleus contains
large amounts of deoxyribonucleic acid which has been called genes for years.
The genes control reproduction. Ouring reoroduction the cell splits by a specia’
process called mitosis. This forms two daughter cells and each receives one of
the two sets of genes.

Ingestion by the Cell

For the cell to live and grow it must have food. It gets its rood from the
fluids which are around it which are the extracellular fluids. There are three
methods which the cell uses.

DIFFUSION. The food substances pass through the pores in the cell
membrane.

ACTIVE TRANSPORT. These are special carrier substances whicn carry the
food substances through the cell membrane.
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PINOCYTOSIS. in this method of getting food substances, the cell actuallv
e1juifs some of the extracellular fluid. Pinocytosis occurs when certain substances
~mng in contact with the cell membrane (proteins and strong electrolyte solutions
are attracted to the cell membrane). When protein molecules or eledtrolyte
rolecules come 1n contact with the cell membrane they become attached to it. This

auses the surface tension properties of the membrane to change in such a way that
tne rerbrane 1nvaginates (the infolding of one part within another). [nmediately
sfter this the invaginated portions break away from the surface of the membrane

and for~s a oinocytic vesicle which penetrates deep into the cytoplasm. Pinocytosis
"=t~ only way which the protein molecules can pass through the cell membrane.

“Weerent of the Cell

“ne most 1mportant type of cell movement occurs in the specialized muscle cells.
Thesa cells make uo almost one half of the body mass. This type of cell movement
wili pe discussed in more detafil later in the course. There are two other types
~f Ceil movement which will be discussed here.

AMEBOID MOVEMENT. This is the movement of the entire cell in relation to
1ts surrounaings. An example is the movement of the white blood cells through the
bogy tissues. Ameboid movement begins with the protrusion of a pseudopodium from
one end of the cell. The pseudopodium projects out away from the body of the cell
and then the remainder of the cell just moves toward the pseudopodium.

CILIARY MOVEMENT. Cilia are sharp, nointed, hair-like structures wnich
oroject 3 to 4 microns from the surface of the cell. C(iliary movement occurs
along tne surface of the cells in the respiratory tract and in some areas of the
~eproductive tract. In ciliary movement the cilium moves forward with a very quici
stroke ard bends sharply at its projection from the surface of the cell. [t then
~¢ves backward with a slow, whiplike movement to its starting position. The quick
forward stroke pushes fluid in the direction of the ciliary movement. The slow,
wniplike movement to its starting position has very little effect on the fluid.

As a result, the fluid is constantly pushed in the direction of the forward stroke.
Tre ciliated celic are placed so that movement will be in the same directicn.

Trrs 35 a gocd way for moving fluids from one part of a surface to another. Ciliary
~ovement provides a good method for moving mucous out of the lungs or moving the
ovurr alcng the fallopian tube.

Recroduction of the Cell

Most cells are continually growing and reproducing. The newly reproduced
ze'ls take the vlace of those that have died. This maintains a complete comple-
ment of celis in the body. The reproduction steps as with almost all the other
events of the cell, begin in the nucleus.

. The first steo is the duplication nf all genes and all tha Chrcmosomes
cf tre ceil.

-+ The next step 1S to divide the two sets of genes between two separate
nucler,

3. The final step is the splitting of the cell itself to form two new
daughter cells and this process is mitosis. Mitosis lasts about 30 minutes.

\-\I
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seocuctive [rhitition

The complete life cycle of a cell which is not {nhibited in some way is about
10 tc 30 hours from reprodu:tion to reproduction. There are almost always inhibi-
tory controls which slow or stop the uninhibited 1ife cycle of the cell to vary from
about 10 hours for the stimulated bone marrow cells to an entire tifetime of the
humar body for nerve cells.

“2r the normal human body the regulation of cell growth and reproduction is
mostly a mystery. Some types of cells grow and reproduce all the time, for
exarple, the olood forming cells of the bone marrow, the germinal layers of the
skir, and the epithelium of the gastrointestinal tract. )
3:me tyces of cells do not reproduce for many years, for example, muscle cells.
vive types of cells do not reproduce during the entire life of the person, such as
‘72 reurons. Most cells of the human body can reproduce continually but the rate
0¥ regroduction usually remains slowed down. However, if there are not enough
cal’s of a particular type in the body, this type of cell will grow and reproduce
very rapidly until the correct number of cells is avajlable. For example, sevin-
eighths of the 1iver may be surgically removed and the cells of the remaining one-
eighth will grow and reproduce until the liver mass returns almost to normal.

This same effect occurs for almost all the other cells of the body, the exception
being the highly differentiated cells such as the nerve cells.

Transport Through the Cell Membrane '

The intracellular “luid, the fluid inside the cel's, is very different from
the extracellular fluid, the fluid outside the :ells. The extracellular flus1
contains large amounts of Sodium (Na+), 142 mEa/1 and Chloride (C1-), 103 mEa/1.
The ntracellular fluid contains large amounts >f Potassium {X+), 141 mEq/1 and
Phasphates 75 mEg/1. The extracellular fluid contains small amounts of Potassium
{A+]. 5 mEq/1 and Phosphates, 4 mEq/1. The intracellular fluid contains small
amounts of Sodfum (Na+§, 10 mEq/1 and {hloride (C1-), 4 mEqg/1.

Constituent Extracellular Fluid Intraceliular Fluid
Sodiun (Na+) 142 mEqg/1 10 mEq/1
Chioride (C1-) 103 mEq/1 § mfo/l
Potassrum (x*) 5 mEq/1 141 mfg/
°nosphates 4 mEq/1 75 mtq/1

. 'There_are several other constituents in the extracellular and intracellular
*luids. These four are used just to show the difference between the two flyids.

“he extracellular fluid circulates in the spaces between the cells and wixes
with the blood through the capillary walls., Becauce of this, the extracellular lu:d
su-rlies the cells with the nutrients and other ;ubstances which they need to perform
* oave Seectigns, Bafore the sel® ¢an uge these wtrients and other substances
wniCh are on the extracellular fluid they have t¢ be transported throuah the ¢=il
membrane.
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Taera ar. twd major processes used for transportinag substarces through the
.e'l memrrane,

SUFFUSION. This is the movement of substances in a random fashion caused
Sy =ormal kinetic motion or the continual movement of molecules among each other
'n iiguids or gases. There are two ways in which substances can diffuse through
the cell membrane: (1) The substances become dissolved in the 1ipid and diffuse
through 1t, the same way that diffusion occurs in water. (2) The substances
#i11 diffuse through the minute pores that pass directly through the cell membrane.

ACTIVE TRANSPORT., There are no substances which can diffuse against a
concentration difference or "uphill.® The process of moving molecules uph?'1
v1inst a concentration difference i$ called active transport. Very small ‘nti-
tiss of sudium and potassium can diffuse through the pores of the cell memby_ .o
ara eventually the concentration of the two fons would become equal inside and out-
side the cell unless a system is provided to remove the sodium fons from incide
the cell and putting the potassium fons inside the cell.

The system for active transport of sudium and potassium in all the cells
of the body is called the sodium pump. It works 1ike this:

;. The sodfum (Na) inside the cell combines with the carrier Y at the membrane to
orm Nay.

2. The NaY moves to the outer surface of tle mesbranes where the sodium (Na) 1s
released. .

3. Carrier Y then changes its chemical composftion to become carrier X.
tself,

The sodium pump is very important to many different functioning systems of the
The sodium pump prevents cellular swelling of all cells of the body.

Cell Membrane Potentials

Essentially all the cells of the body have electrical potentials existing across
their membranes. Some cells such as the nerve and muscle cells are excitable. Cells
which are excitable are able to transait electrochemical impulses along their membranes.

OEVELOPMENT OF * “WRANE POTENTIALS. Both the extracellular and intra-
cellular fluids are ele -olytic solutions containing the same concentrations of
negative jons (anions) positive fons (catfons). Genmerally an unusually large
number of negative fon: . umuylate along the inner surface of the ::el1 nembrane

4. Carrier X then combines with potassfum (K) to form XX. .

5. KX then moves t the inner surface of the membrane.

6. K is split from X,

7. X changes its chemical composition slightly to become Y and the cycle repmats ]
1

body. The nerve and muscle fibers use the sodium pump for transmission of impulses.




and the same number of positive ions accumulale along the outer surface of the cell
menbrane. This results in the development «/! 2 membrane potential with an average
electrical value of 85 millivolts,

There are two basic means by which me=orane potentials can be developed.

a. Active transport of fons through the cell membrane which causes 0
imbalance of positive and negstive charges on the two sides of the cell membrane,
The action of the sodium pump can develop a membrane potential.

b. Diffusion Of tons through the cell membrane resulting in 3 concen-
tration difference between the two sides of the membrane causing an imbalance of
the charges.

DEVELOPMENT OF ACTION POTENTIALS.  When the permesdility of the cell
membrane to sodfum s suddenly increased it my cause & series of repid changes
in the membrane potential which lasts only a fraction of a second and 13 followed
by an immediate return of the membrane to its resting potential. These series of
rapid changes are called the action potential.

Some factors which may cause an action potential are:
o Electrical stimulation of the memhrane.

o Application of chemicals to the manbrane causing an increased per-
meability to sodium, ‘

e Mechanical damage to thu membrane,

®  Heat or cold of suffiLient intensity to alter the normal resting state
of the membrane,

o Any factor which alters the membrane's resting potential.

The action potential starts the transmission of the impulse along the nerve
or muscle fiber and is called the nerve or muscle impulse. The impulse does not
travel in just one direction. The impulse travels in all directions away from
the point of stimulation. Once an action potential starts the transmission of an
impulse it wil travel over the entire membrane. This is called theall-or-nothing
law and applies to all normal excitable tissue.
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‘ EXERCISE

1. The'basic Tiving unit of the body is the

2. uells are automatons, which means they can

i. There are two types of fluid in the body .
and .

-
.

The fluid in the spaces outside the cells fs called

5. The maintemance of constant condftions in the internal envirorment is called

6. The cell has some very highly organized physical structures called

-4
-

The major organelles of the cell are

8. The membrine that lines the physical structures of the cell is called the

9. The outer covering of the cell is called the
’ 1 10. The outside of the' cell memdrane s covered with & thin layer of

which makes the outside of the cell different from the inside,
S0 That the cell membrane is polarized.

11. Cytoplasm is found in the space between the and the
12. Mitochondria are present in the of
all cells,

13. ATP (adenosine triphosphate) 1S used to 3upoly the energy needed during

14. Lysosomes are the of the cells.

15. The nuclear membrane separates the
from the

16. tiere are in the nuclear membrane
which permit the movement of substances between the
and the .




17. The control center of the sell is the and 1t

controls the and
of the cells, -

18. Another name for deoxyribonucieic acid is

19. The cell gets fts food from the fluid around it which is called

fluid.

20. When food substances pass through the pores in the cell membrane this 1s celled

21. The orocess by which the cell actually engulfs food substances s called

22. Two types of cell movements are
and .

23. In cell reproduction whee the cell splits into two new daughter cells the
process is called .

28, An example of ¢ type of cell that grows and reproduces all the time is

25. An example of a cell that does not reproduce for many years
»

26. The type of cell that would not reproduce at all 1s

27. The two major processes used for transporting substances through the cell
membrane are and

%l. "n‘n process of moving molecules uphill against a concentration difference
s called .

29. The system for nctiu transport of sodium and potassium in &1l the cells of
the body 1s called the .

30. The two basic mesns by which membrang potentials can be developed are —_

and

31. List five factors which may cause an sction potential.
..
b.
<.
d.
e.

32. Once an action potentis. staris the transaission o an impulse it will travel
over the entire membrane and this is called
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THE NERVOUS SYSTEM

Divisions and Sheath of a Neuron

A neuron §s a nerve cell, [t contains a cell body which has protaoplasmit.
processes or extensions. Since the neuron is a cel!, it is the functional and
structural unit of the nervous system, Therefore, you musl learn how it functions
if you are to understand the physiolcgy and pathclogy of the nervous system.

A neuron has three main divisions: cell body, dendrite, and axon. The cell
body or main portion of the neurcn is responsible for the life processes of the
neuron. 1f this area is destroyed, the entire neuron dies. It should be noted
here that neurons lack the ability to reproduce which is a characteristic of
other cells. The dendrites are protoplasmic processes, oF extensions of the
cell body, which carry messages {impulses) toward the cell body. There may be one
or many dendrites on a neuron depending on its function. The-axon is aiso a proto-
plasmic process of the neuron. There is always just one axon and it always
carries the impulse away from the cell body.

Label the three main parts of the neuron on the following dfagram and indicate
the pathway of the impulse across the neuron by arrows.

There are two sheaths or ccats which are found on certain areas of the neuron.
They have separate and specific effects upon the neuron and are located in certain
areas of the nervous system,

MYELIN. Myelin, the inner coat, is a white fatty material which acts as an
{nsulator. It is found in the central nervous system (CNS) and the peripheral nervous

system (PNS).

NELROLEMMA. Neurolemma, the outer coat, is a type of connective tissue, This
coat s found only in the peripheral nervous system and is responsible for nerve
regeneration, , you will say, “But nerves do not regenerate or reproduce.” If

you care to look back to the first paragraph, you will see we were talking about
neurons, not nerves, Ne will define the term "nerve® and describe the process of

nerve regeneration in a later section.
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Types of Neurons and Their Functions

Neurons or nerve cells are named according to their function. What are the
functions of neurons? To carry messages, right? But what type of messages? Can
you think of any? How about the message of sight, sound, taste, pain, or pressure.
A1l of these messages are classified as . Sensory
neurcns carry sensations. Sensory neurons are unique 1n their structure since
they have only one dendrite and the usual one axon.

CELL soDY

‘XO#-\K———-V

DENDRITE

A Typica Sen.. ry Neuron

-

Sensory neurons always carry their messages toward the central nervous
system from the periphery. Why? Well, within the brain there are definite areas
which are associated with the different sensations. You could say this is where
the sensatiuns are interpreted. Now you know the messages do not 9o tc the brain
and stay there, so the next question is, "How does a body part react?" In the human
body all action or reaction is in the form of movement and muscles are the only
structures capable of producing movement. You might say muscles are the motors
for the body. The neurons which carry the messages to the muscles are then termed

neu ‘ons.
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A Typical Motor Neuron

Sensory neurons carry impulses toward the CNS while motor neurons carry the
wessaqes away from the CNS. That leaves only one type of neuron, one that carries
the impulses between sensory and motor neurons. These are called internuncial
neurons; you could call them connecting neurons. Inter (between) nuncial (neurons)
are similar in shape to motor neurons. Oraw in the appropriate space below a
sensory, internuncial and motor neuron. Arrange them so the message will flow
in the proper direction from neuron to neuron.

Motor [nternuncial Sensory

fasic Neuroanatomy Terms

NERVE. A nerve is a bundle of protoplasmic processes with all their sheaths.

The common tendency is to confuse neurons and nerves or to think of them as
the same structure. Can you lisf the definition for a neuron?

The difference between a nerve and a neuron would be nerves are only made up of

the protoplasmic processes of the neuron. I[f you examine the definition of a nerve
you will find it to 1imit nerves to a specific region of the nervous system. The
key to the location of nerves is correlating the definition of the sheaths.

Myelin, the coat, is found in both the CNS and the
PNS; while neurolemma, the outer coat, Is found only in the

Therefore, nerves are found only in the peripheral nervous system or outside

of the brain and spinal cord. Remember we said neurolemma is responsible for nerve
regeneration. [f you cut a nerve and the surgeon sutures the ends of the neurolemma
together, the protoplasmic processes and myelin will grow distally from the cut
toward the insertion of the nerve into the muscle and skin. The nerve or processes
will grow back or regenerate at about one inch per month.

12




IMPULSE.  An impulse is an electrochemical change conducted alona
neuron. The message we have been describing which neurons carry or transmit is
really an impulse. To understand how the impulse could be conducted along the
neuron let's go back to some information on basic physics. Electrically charged

atoms or groups of atoms are known as . lons can
carry either a or charge. The
basic law of electrophysics states that charges repel
while unlike charges . With this brief background let's

look at a schematic of a process of a neuron.

+++++ 444+

++++++++ ¢

You should recognize the negative charges inside of the membrane of the neuron

and the positive charges on the outside of the membrane. Obviously, the membrane
must be impermeable or capable of holding the opposite charges apart. Now if some
outside force alters the membrane so the charges can be joined you have a minute
or extremely small electrical charge sweeping across the surface of the neuron.

STIMULUS.  The stimulus.is defined as any change in the environment of a
neuron which initiates an impulse. How many types:-of stimuli can you 1{st:

a3

s , and

SYNAPSE, The synapse is a chemical junction between axons and dendrites
of neurons, and axons of neurons and muscle fibers,

MUSCLE FIBER - 4 AXON
“-——~at .3

v <« SKIN
SYNAPSE mrscf

The Path of an Impulse from the Skin to a Skeletal Muscle

To complete this objective all you have to do is review the previous material.
However, we will review the steps and then have you label the appropriate diagrams.
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1. We should mention first that all impulses must travel from the skin to the
spinal cord, through the spinal cord, and then out to the muscle. In this cycle
the skin contains the receptor for the sensory neuron; it converts the stimulus
into an impulse which is carried by the neuron to the
spinal cord.

2. WNithin the spinal cord tha impulses are tranmmitted to an {ntermuncfal
neuron at the . At the synapse the impulse may
travel to other neurons going to the brafn or to the internuncial neuron and
directly to a motor neuron via a second sSynapse.

3. The motor neuron then carries the impulse from the

to the muscie and transmits the impulse by synapse to tRE mUICTE TYGEF WNTCH FE3pONRds

by contraction. Label the following neurons and areas on the diagram below.

cne PNS
"NEURON SKiN
—— .
— ‘ -
NEURON oo NEURON MUSCLE

You can see from the diagram above that sensory and motor neurons run in close
proximity in the peripheral nervous system. In the following paragraph we will
discuss: the types of neurons found in the nerves of the PNS.

Types and Classifications of Merves

There are three types of nerves found within the peripheral nervous system.
They derive their names from the type of neurons which make them up and from
their functions.

SENSORY NERVES. Thesa nerves carry only sensory impulses and consist only
of sensory neurons. Examples of pure sensory nerves are: the optic nerve which

carries impulses, the olfactory nerve which carries the
sensation of » and the auditory nerve which is associated
with the sense of sound and .

MOTOR NERVES. Pure motor nerves are made up only of

neurons and carry only impulses. The oculomotor nerve,
which innervates the muscles that move the eye, is an example of a pure motor nirve.

14




ERIC

Aruitoxt provided by Eic:

MIXED NERVES. Most of the nerves in th: body carry both sensory and
motor messages. These nerves consist of both sunsory and motor _

Nerves are classified according to their origin within the central nervous
system. The main divisions of the CNS are the and

. The brain is located within the
cranial vault of the skuTl while the spinal cord is located in the vertebral or
spinal column,

® Cranial nerves are one classification of nerves. They arise from different
areas within the brain. There are 12 pairs of cranial nerves, some of which are
sensory, motor and nerves.

* Soinal nerves are the other classification of nerves. They arise from
the spinal column and all of them carry both and

messages. There are 31 pairs of spinal

nerves.
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ANATOMY AND PHYSIOLOGY OF THE CENTRAL
AND AUTONOMIC NERVOUS SYSTEMS

*

The Peripheral Nervous System

Every nerve in the body enters or leaves the central nervous system. All nerves
are outside this system and are termed peripheral nerves. These nerves are divided
into the cranial nerves or the spinal nerves, according to their origin. The PNS
is divided into two systems - the voluntary and the involuntary.

CRANIAL NERVES. The cranial nerves are sensory, motor, or a combination
of these two types (mixed nerves), and are adapted to special functions. They are

attached to the brain and pass through specific foramina of the skull to the periphes -,

* The trigeminal nerve forms the ophthalmic nerve, the maxillary
nerve, and mandibular nerve, which innervate the teeth, jaws, and skin of
the face.

* The facial nerve controls the muscles of the face that are concerned
with facial expressions.

The acoustic nerve is the combination of two nerve roots - the
cochlear and vestibular. The cochlear for hearing and vestibular for
equilibrium or balance.

* The vagqus_nerve extends through the neck to the pharynx, larynx,
trachea, and esophagus. [t has wide distribution in the thoracic and abdominal
viscera.

* The spinal accessory nerve supplies two muscles of the neck -
the trapezius and the sternocleidomastoidus.

SPINAL NERVES AND PLEXUSES. The spinal nerves, which arise from the spinal cord
and pass through the intervertebral foramina, consist of 31 pairs - 8 cervical, 12
thoracic, 5 Tumbar, 5 sacral, and 1 coccygeal. Each nerve has an anterior and a
posterior root. A collection of nerve cells (spinal ganglia) are located on the
posterior root. Sensory nerve impulses enter the central nervous system from the
fibers from the periphery of the body by passing through the posterior root. Motor
nerve impulses pass from the spinal cord through the anterior root. In some parts
of the body, the roots of the spinal nerves form an interiacing network called a
plexus. These networks are the brachial plexus from the neck which {nnervate
the upper extremity and the Jumbar and sacral plexuses associated with the nerves
of the lower_extremities.

REFLEXES. In physical therapy we are vitally concerned with the patient's reflexes.

If the reflexes are abnormal they may well affect how we treat the patient. The
physician yses the presence or absence of the different typas of reflexes as
clinical evidence for making certain diagnoses. The physical therapist may
position the patient to facilitate certain reflexes as part of an exercise program.
You should be familiar with the types of reflexes and be able to describe them.

16
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Superficial Reflexes. These are reflexes initiated by 1ight pressure
to the skin and mucous membrane. You might think of this as ticklina. The
Physician would use it in the abdominal region to see the reaction of the wnbilicus.

Decp Reflexes. Stretching of a wuscle, tendon or joint capsule initiate.
this reflex.

Visceral Reflexes. Visceral refers to internal organ. You might recall
the Bainbridge Reflex; it dealt with increasing the rate and depth of the heartbeat.
Hoviever, this is of little clinical significance. There are certain visceral
retlexes which the ghysician may test, among these the pupillary is the most common.
You can try this out in a modified form on your buddy by moving your finger in

toward his eye and away from it. while doing this, watch the pupil constrict and
dilate. -

Patholegical Reflexes: These are primitive defense reflexes found
in infants. When certain pathological changes are present in the mature CNS,
these reflexes once again are found in the body.

INVOLUNTARY NERVOUS SYSTEM. The involuntary nervous system is more often called the

autonomic nervous system (ANS). The ANS exercises control over reactions not under the

g?cigzou: control of the individual. It is divided into sympathetic and parasympathetic
ons.

Sympathetic Division. The sympathetic division enables the body to
react defensively by increasing the activity of the body organs, enabling them to
meet danger and to perform strenuous physical activities. Ouring periods of danger, ‘
attack, fear, or severe muscular exercise this system assumes control. It is N
stimulated by fear, excitement, anger and certain other situations. It causes
acceleration of the heart rate, dilation of the pupils of the eyes, erection of
the hairs om the skin (goose pimples), secretion of sweat, dilation of the bronchi-
oles in the lungs and of arteries of the heart, secretion of the epinephrine from

the suprarenal glands, and a release of glycogen from the liver to form glucose
for the blood.

Parasympathetic Oivision: The parasympathetic division has a more
conservative function than the sympathetic division - 1t dominates when the body
is at rest, or during periods of relative calm and quiet. Mood musfc, dim 1ights,
and a pleasant atmosphere stimulate this division. [t slows down, or regulates,
the normal pace of the heart rate; controls the constrictions of the pupils of
the eyes as a protection against intense 1ight; and controls such activities
of the digestive system as peristalsis and chemical digestion of food and elimi-
nation of waste products.




THE RESPIRATORY SYSTEM
Structures and Functions of the Respiratory Passageways

THE NOSE.  As air enters.the body through the nose, there are three functions
that are performed by the nasal cavities. First, the air is warmed by the extensive
surfaces of the turbinates and septum. Second, the air is mojstened considerably
before it passes beyond the nose. Third, the afir is filtered. A1l of these functions
together are called the air conditioning function of the upper respiratory system.

THE PHARYNX (Throat). Transmits air from the naso-oral passageway to the larynx.

THE LARYNX (Voice Box). Located in the upper and front part of the neck,
between the root of the tongue and the trachea. It is shaped somewhat like a tri-
angular box, with flat sides and a prominent ridge in front (the Adams apple). Below
it is narrow and rounded where it blends with the trachea. It is made up of nine
fibrocartilages united by extrinsic and intrinsic ligaments and moved by numerous
myscles. The larynx is lined throughout with mucous membrane, which is continuous
above with that 1ining the pharynx and below with that lining the trachea. The
cavity of the larynx is divided into two parts by two folds of mucous membrane
stretching from front to back but not quite meeting in the middle. B8y not meeting
they leave an elongated fissure.called the glottis, which is the narrowest segment
of the air passages. The glottis is protected by a 1id of fibrocartilage called- the
epiglottis.

TRACHEA (Windpipe).  This is a cartilaginous and membranous tube, cylindrical,
about 11.2 cm (4.4 inches) in length and about 2 to 2.5 cm (2 inches) from side to
side. [t is located in front of the esophagus and extends from the larynx on the
level of the sixth cervical vertebra to the upper level of the thoracic vertebra,
where it divides into the two bronchi, one for each lung. The trachea is so placed
ig the chest cavity that the upper portion is more anterior than the lower. Because
of this, when a person is lying prone, secretions in the bronchi and trachea tend to
flow upward - making drainage of fluid 1n lung infections easier. The walls of the
trachea are strengthened by C-shaped rings of hyaline cartilage placed so that the
open portion is toward the esophagus. It is lined with mucous membrane and has
ciliated epithelium on its inner surface. The mucous membrane, which extends
into the bronchial tubes, keeps the internal surface of the air passages free from
dust particles, the mucus entangles the inhaled particles, and the movements of the
cilia continually sweep this dust-laden mucus upward into the pharynx.

THE BRONCHI. The trachea divides (bifurcates) into two primary branches
which are called primary bronchi. The two primary bronchi are only slightly different,
the right one being shorter, wider, and more vertical in direction than the left one.
The primary bronchi after they enter the lungs, subdivide into secondary bronchi
with one going to each of the lobes of the lung.

BRONCHIOLES. Following after the bronchi is the next order in the sub-
division which are the bronchioles. To this point, the bronchi and their sub-
divisions are composed of fibrous tissue and resemble the C-shaped cartilaginous
rings of the trachea and the primary bronchi. But when the bronchi become bron-
chioles their diameter is decreased to 1 mm or less and the cartilage is no longer
seen. The bronchioles are composed only of muscle and elastic tissue and are lined
with ciliated epithelium. They requlate the amount of air entering the lung by
dilating and contracting.

ALYEOLAR OUCTS. Each bronchiole penetrates deeper into the lung tissue
where it divides into several ducts called the alveolar ducts.




ATRIA. These are irregularly shaved clongated, air sacs continuous with the
alveolar ducts.

ALVEOLI. These are winute, cup-shaped air cells which project from the walls of
the atria. They consist of a very delicate, thin fayer of epithelial tissue and are
surrounded by a nctwork of capillaries. [t is here, where the alveoli are close (¢ the
bloodstream, that the gases are exthanged through diffusion. The alveoli are the func-
tional units of the lung.

LUNGS, Cone-shaped organs which fill the twu lateral chambers of the thoracic
cavity. They are separated from each other by the heart and other contents of the media-
stinum. Each lung extends from abeut 1 - 1 1/2 inches above the sternal end of the first
rio to tne suoerior border of the diaphragm. The arteries, veins, and nerves that suc-
2ly tne lungs enter and leave the lung at a point c2lled the hilum, which is a triangular
c2pression on the inner or medial surface of each lung.

The lungs are composed of a 1ight, porous, and spongy material. Each lung resembles
an 1nverted cone in shape and consists of an apex, base, lobes, and a bronchial tree.
The apex is rounded and extends about 1 - 1 1/2 inches above the first rib. The base
of the lung or the diaphragmatic surface, consists of a broad, concaved, inferior part
that rests on the convex superior surface of the diaphragm. Because it covers the liver,
the right lung is shorter than the left. The mediastinal surface has a deep concavity
called the cardiac impression. This impression, which makes room-for the heart, is
greater on the left lung than on the right. The hilum is also on the mediastinal sur-
face. The left lung is divided into two parts - a superior or upper lobe, and an in-
ferior or lower lobe. The right lung is composed of three lobes, with the middle lobe
situated between the superior and inferior lobes.

Each lung is enclosed in a serous sac, one layer of which is closely adherent to
the inner chest wall and superior surface of the diaphragm and 1sfcal]ed the parietal

pleura. The other layer closely covers the lungs and is called the visceral pleura. ".
Between the two layers is a potential space called the pleural cavity since the layers

are in intimate contact. The pleura is a thin, transparent, moist membrane which forms

serous fluid. The two layers move easily upon each other with respiratory movements of

the chest wall. [f the chest wall becomes inflamed (pleurisy) friction results, and the

sounds which are produced by this rubbing can be heard through a stethoscope. Any col-

lection of fluid, as with inflammation, in the pleural cavities will cause compression

and possible collapse of portions of the lung.

Physiology of Respiration

The primary purpose of the respiratory process is to supply oxygen to the body cells
a:d to rid them of excess carbon dioxide. To gain a good general understarding of this
yrocess, you should consider it in these three stages: (1? the process of breathing,
(2) external respiration, and (3) internal respiration. There are two phases of the
breathing process - inspiratian and expiration.

INSPIRATION. The inflation of the lungs with air occurs when the diaphragm
and external intercostal muscles contract. When the diaphragm contracts it drops to a
lower leval, increasing the vertical dimension of the thorax. Upon contraction of the
external iatercostal muscles, the ribs are expanded and the anteroposterior and lateral
dimensions of the thorax are increased. The expansion of the lungs, then, is in pro-
portion to the increased dimension of the thorax. During i-spiration, the air pressure
in the lungs (intrapulmonic pressure) is decreased because of the increased size of the
thorax and lungs. Consequently, air rushes in until the intrapulmonic pressure in the
t.ags ‘" equal to the outside prescrirn. When the twe pressures are equalized, the Tungs
are quiet for an instant. ’




EXPIRATIUN., Ine deflation of air from the lunys occurs this way: When the
vaternal and yntomai pressures have been equalized, the diaphragmatic and external
intercostal muscles relax. Then, the natural recoil action cf the elastic lung tissur
occurs and, aided by the force of gravity, the lungs retract. Thus, expiration forces
the air from the lunqs in order that inspiraticn can recur. Forced expiration may
oceur through the contraction of the internal intercostal muscles and through the ab-
Jdominal mwncles compressing the vi cora against the diaphragu.

RESPIRATORY CONTROL.  Although the rate and depth of respiration can be volun-

tarily controlled to some extent, the respiratory function is controlled by the nervous

vstem. This control comes from the respiratory center located in the medulla oblongata
al the Lrain. These centers react to the amount of CO; in the blood; the more COp, the
faster and deeper the respiratory movements. Nerve impulses from these centers travel
down the spinal cord to the diaphragmatic muscles, causing them to contract. In the
normal adult, the respiratory rate is usually about 14 to 20 per minute. Emotional
stresses, illnesses, exercise,.and other conditions can affect this rate,.

EXTERNAL RESPIRATION. All processes that occur from the time air first enters
the nasal cavity unti) the gases are exchanged are part of external respiration and
diffusicn. If the concentration of gas in two solutions differ and are separated by a
membrane which can be penetrated, the molecules of both gases will pass through that
membrane, in both directions, until the concentrations are equalized. This is true in
the process of diffusion in which oxygen is liberated into the blood and carbon dioxide
is liberated from the blood. The alveoli are surrounded by numerous capillaries, bran-
ches ot the oulmenary artery. This artery brings blood from the right ventricle of the
heart Lo receive oxyqen and then returns il to the heart by the pulmonary vein. Roecauw.e
the oxyqen in e alveoli i separated frow Lhe capillaries by a layer of thin cpithelium,
the mclecules of both oxygen and carbon dioxide penctrate the layer and make the cxchange,
A1l the blood in the body passes through the capillaries of the lungs once or twice a
minute; the process of diffusion occurs in about one or two seconds.

INTERMAL RESPIRATION. Internal respiration, which is the continuation of exter-
nal respiration, consists of the processes by which oxygen, carried by the blood, is
delivered to the body tissues in exchange for excess carbon dioxide given up by the
tissue cells. These four processes of diffusion take place in internal respiration:

(1) oxygen carried by the blood passes into the tissue cells; (2) from this fluid the
oxygen diffuses into the tissue cells; (3) through diffusion, the tissue cells exchange
excess carbon dioxide for the oxygen in the tissue fluid then passes into the bloodstream
through diffusion. It is believed that under normal conditions, the body tissues use
about 350 cc of oxygen per minute. However, exercise, emotional stresses, and other
conditions can increase this amount. 7t should be remembered that the blood never gives

up all of its oxygen content to the tissus, nor does the tissue give up all of its car-
bon dioxide content to the blood.

Two Methods of Breathing

Two methods of breathing that will be discussed at this point are diaphragmatic and
chest. ODiaphragmatic breathing is the use of the abdominal muscles to breathe, using

only minimal chest muscles, this is a very deep type breathing. Chest breathing is
the use of the intercostal muscles, with minimal diaphragm and abdominal movements.
This is a very shallow type breathing.
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Breath Sounds

With each intake of air there is an accompanying low rustiing sound, which
can be heard if the ear s applied to the chest wall. It is thought that the
dilation of the alveoli produces this sound, and the absence of it indicates that
the air is not entering the alveoli over which no sound is heard or that the
lung is separated from the chest wall by effused fluid. The air passing in and
out of the larynx, trachea, and bronchfal tubes produces a Youder sound, which
is called a bronchial murmur. In diseased conditions the normal sounds are
modified in various ways and are then spoken of as rales.

EUPNEA. This torm {s applied to ordinary quiet respiration made with-
out obviocus effort.

OYSPNEA. This term is usually reserved for painful breathing, in which
the expirations are active and forced. DOyspnea may be caused by (1) stimulation
of the sensory nerves, particularly the pain nerves, (2) an increase in the hydro-
gen ion concentration of the blood, and (3) any condition thut interferes with
the normal rate of the respirations or of the heart action or prevents the passage
of air in or out of the lungs.

HYPERPNEA. The word hyperpnea is applied to an increased rate and/or depth
of respirations.

APNEA. Basically this word means lack of breathing. Physiclogically
it is used to describe the cessation of breathing movements due to lack of stimu-
lation of the respiratory center, hrought about by rapid and prolonged ventila-
tig: of :he lungs. This term is sometimes used to mean the same as asphyxia or
suffocation. .

Cheyne-Stokes Respiration

This is an exaggeration of the type of respiration which is often seen during
sleep in normal people. The respirations increase in force and frequency up to 3
certain point and then gradually decrease until they cease altogether; there is
a short period of apnea, then the respirations recommence and the cycle is repeated.
This type of respiration is associated with conditions that depress the respiratory
center, especially in brain, heart, and kidney diseases.

EDEMATOUS RESPIRATION.  When the air cells become infiltrated with fluid
from the blood, the breathing becomes edematous and is recognized by the moist,
rattling sounds, or rales, caused by the passage of the air through the fluid.

It is a serious condition because it interferes with aeration of the blood and often
results in asphyxia.

COUGH. The cough reflex is a critically essential one, because it prevents
obstruction of the airway. Foreign material, such as particles of irritating
chemicals, stimulate nerve endings and the impulses are transmitted to the respira-
tory center by the vagus nerves. This results in the inspiration of a large volume
of air; the epiglottis closes tightly; the abdominal muscles and other expiratory
muscles contract fully., When the epiglottis opens there is a rapid, strong
expulsion of air from the lungs which carries the foreign material cutward.

ASPHYXIA. This is produced by any condition that causes prolonged inter-
ference with the aeration of the blood, which may be caused by obstruction to the
s -*panc- of afr t9 the lungs, derression of the respiratory center, an insufficient
supply of oxygen, or lack of hemoglobin in the blood.
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GUESTIONS
1. The three functions that are performed by the nasal cavities are:
..

C.

Another rame for the larynx is the

The larynx is 1ined throughout by

The giattis 1s protectud by a 11d of fidbrocartilage called the

S. Another rame for thy windpipe is the

6. The upper portion of the trachea {s more than
the lower portion, and txcause of this. when & person is (ying prone

7. The walls of the traches are strengthened by

8. TYhe tracher 13 lined with
ard has epitheitum.

9. The primery bronchi after they enter the Ltng subdivide into
1}

bronchi.

10. The bronchioles are composed of

tissue eénd are lined with

11. The bronchioles regulate _
by dilating and contracting.

12. The functional unit of ~he lung is the __

13. The point where the arteries, veins, and ncrves enter the lung 1s called the

lobes.

14, The right l.ng has _ lobes and the left lung has
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1S, The hilum i3 Jocated on the . surface of the lung.

- .

1€. The Tung 1s Tocated in 2 serous sac that has two layers and they arc called the
and the .

17. The pleurs 1s the outermost layer and the

pleurs {s the innermost layer.

18. The primary purpose of the respiratory process is to

19. Ouring inspirstion the diaphragm incressing
the vertical dimension of the thorax.

0. T expand the ribs during inspivation.

Zh Forced expiration mey occur ‘through the contraction of the
and the .

22. The respiratory centers are’locuated in the of the .
brain, and react to the amount of in the blood.

23. A1l the processes that occur from the time air first eaters the masal Cavity
until the gases are exchanged are part of and

24, List the four processes of diffusion that take piace during internal respiration. ,\‘
..
b.
c.
d.
25. Two methods of breathing are and

6. Ordinary quiet respiration 1s called

27. The term dy<pnea usually refers to

28. An increase in the rate and/or depth of respiration is referred to as
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29. Cessation of breathing movements due to lack of stimulation of the respiratory

centers is called

A

30. Describe Cheyne-Stokes respiration,

31, Respiration becomes edematous when the

becomes infiltrated with fluid from the

32. Why is the cough reflex an essential one?

:
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THE CARDIOVASCULAR SYSTEM

Structures of the Heart

The heart is a hollow, muscular organ which is situated in the thorax between
the lungs and above the center depression of the diaphragm. It is approximately
the same size as a closed fist and is shaped like a blunt cone.

TISSUE LAYERS OF THE HEART. The wall of the heart is made up of three
layers. (1) an outer layer, the epicandium, (2) a middle layer, the myocardium,
and (3) an inner layer, the endocardium,

The heart is covered by a serous membrane called the pericardium. [t
consists of two parts: (1) an external fibrous portion and (2) an internal serous
portion. The external fibrous pericardium is composed of fibrous tissue and is
attached by its upper surface to the large blood vessels which emerge from the
heart. The internal, or serous portion of the pericardium, which is also called
the epicardium, is a completely closed sac; it envelops the heart and lines the
fibrous pericardium. The heart, however, is not within the cavity of the closed
sac. The portion of the serous pericardium which lines it and is closely adherent
to the heart is called the visceral portion; the remaining part of the serous
pericardium, that which lines the fibrous pericardium, is known as the parietal
portion.

The inner surface of the cavities of the heart is lined by a thin membrane
called the endocardium. [t fs a smooth surface, composed of endothelial cells.
[t covers the valves and is continuous with the 1ining membrane of the large
blood vessels.

The main portion of the heart is made up of cardiac muscle called myo-
cardium. This tissue includes the muscle bundles of the atria and the ventricles.
The myocardium is the portion of the heart that is responsible for the pumping
of the blood.

COMPONENT PARTS OF THE HEART. The heart {s divided into two halves, a right half -
and a left half. .These two halves are frequently referred to as tha right and Yeft heakrt
and are divided by a muscular partition called the ventricular septum which extands from
the base of the ventricles to the apex of the heart. The atrfal septum s {nconspfcuous.
After birth the two sides have no communication with each other. The right side
of the heart contains venous blood and the left side contains arterial blood.

Each half is subdivided into two cavities, the upper called the atrium, and the lower
called the ventricles. Both the right and left sides @f the heart contract and
relax simultaneously.

Between each atrium and ventricle there is a somewhat constricted opening
that is protected by valwes. The openings into the aorta and pulmonary artery
are also guarded by valves.
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The right atrioventricular valve, also called the tricuspid valve, is
composed of three irregular shaped flaps or cusps. The flaps are formed mainly
of fibrous tissue covered by endocardium. The tricuspid valve allows blood to
flow from the right atrium into the right ventricle and prohibits the back-
flow of blood from the right ventricle into the right atrium. The left atrio-
ventricular valve, also called the bicuspid valve, is composed of two flaps
or cusps. The bicuspid valve is sometimes referred to as the mitral valve.’
Its structure and function are similar to the tricuspid valve.

The opening between the right ventricle and the pulmonary artery is
guarded by the pulmonary valve, and the opening between the left ventricle and
the aorta is guarded by the aortic valve. These two valves are called the
semilunar valves and consist of three semilunar cusps.

8LOO0 SUPPLY TO THE MYOCARDIUM. Since the heart cannot use blood directly from the
chambers, it must have its own source of blood supply. Blood is carried through the
muscle layers of the heart by means of two coronary arteries. These small vessels are
branches off the aorta just after it leaves the heart. These arteries fill during
myocardial relaxation and empty during contraction. The veins that carry the blood
from the heart muscle, empty into a channel about 1 inch long called the coromary sinus.
The coronary sinus opens into the right atrium between the inferior vena cava and the
atrioventricular cpening. There 1s a valve at the point where the coronary sinus
empties into the right atrium. This salve is a single semicircular fold of the

1ining of the atrium. )

NERVE SUPPLY TO THE HEART. Located in the right atrium 1s a strip of specfalized muscle

I3

fibers called the sino-atrial node (S-A node), often referred to as the pacemaker. The
fibers of the S-A node are self-excitatory, contracting rhythmically at a normal rate of
70 to 80 times per minute and under normal conditions are independent of the CNS.

The stimulus sent out by the S-A node spreads across both atria, like a ripple

across a pond, causing the atrial muscle to contract. The contraction of the

atrial muscle forces the blood into the ventricles. As the impulse travels across

the atria toward the ventricle, it stimulates a strip of specialized conductive

fibers called the atrio-ventricular node (A-V node). The impulse then spreads

out across the ventricles conductad 2long the way by specialized fibers called

Purkinje fidbers.

As was stated previously, the cardiac rhytim is normally independent of
the CNS. It receives its control from the autonomic nervous system (vagal nerve).
The parasympathetic fibars slow the heart rate by decreasing the rate of the
S-A node and decreasing the excitability of the A-V node, thersdby slowing impulses
to the ventricles. The sympathetic fibers have the opposite function of the
parasympathetic fibers, in that they increase the heart rate.




{.erdiac Cycle

The cardiac cycle consists of three phases: (1) a period of contraction called
systole, (2) a period of relaxation called diastole, and (3} a period of rest.
The average heart rate of man at rest is 70 to 72 peats per minute. [f we assume
a pilse rate of 70 to 72, the time required for a cardiac cycle is 0.8 second,
anc half of this or 0.4 second, represents the length of the rest period.

BLOOD VESSELS. Arteries - The arteries are thick-walled, elastic tubes that usually
carry oxygenated blood from the heart to the body tissues. Since they consist mostly
of muscle and elastic tissues, they can contract or expand in proportion to the amount
of blood that is pumped into them, which in turn forces the blood through them.

The arteries are composed of three layers or coats. The inner layer or
coat is called the tunica intima, and is composed of endothelial cells and a
membrane or network of elastic fibers. In larger vessels there may also be a
delicate layer of connective tissue. The middle layer or coat is called the
tunica media and consists mainly of smooth-muscle fibers and is the thickest
of the three layers. The external layer or coat is called the tunica externa or

adventitia and consists primarily of loose connective tissue.

The strength of an artery depends to a large extent on the cuter coat.
The arteries do not collapse when empty, and when the artery is severed, the
orifice remains open. ’

The largest arteries in the body are the aorta and pulmonary arteries. They .
have a diameter of more than 3 cm at their connection with the heart. These large ‘
arteries give off branches which divide and subdivide into smaller branches. The )
smallest of these branches are called arterioles, and at their distal ends where )
only the internal coat remains, the capillaries begin. The walls of the arterioles
contain a great portion of smooth muscle in relation to elastic tissue, and they
are thought of as muscular rather than elastic. They have the ability to constrict
and dilate several times their nocrmal size.

CAPILLARIES. The capillaries are very small vessels, that connect arterioles (smallest
arteries) and venules (smallest veins). The walls of the capillaries are composed

of one layer of endothelial cells, which is continuous with the layer that lines

the arteries, veins, and the heart.

The capillaries communicate freely with one another and form {nterlacing
networks of variable size and form in the different tissues. A1l the tissues,
with the exception of cartilage, hair, nails, cuticle, and the cornea of the eye,
have networks of capillaries. The diameter of the capillaries is so smll that




on many occasions the blood cells have to pass through them in singie file, and
frequently the cell is larger than the diameter of the vessel and becomes dis-
torted as it passes through them. Capillaries are most numerous and form the
finest networks in the organs, where the blood is needed for purposes other than
local nutrition, such as secretion or absorption. .

[t is in the capillaries that the main work of the blood is accomplished,
and the purpose of the vascular mechanism is to cause the blood to flow through
these vessels in a steady stream. [t is in the capillaries that the exchange
of fluids and nutrients between the blood and the interstitial (intercellular)
spaces takes place. MWe can break down the work done by the capillaries into
five areas: (1) supplies the organs with the necessary materials for secretion;
(2) takes up some of the elements of digested food through the digestive system;
(3) takes up secreted products from the ductless glands; (4) absorbs oxygen and
gives off carbon dioxide in the lungs; and (5) discharges waste products of
metabolism in the kidneys.

veins

Veins are the blood vessels that carry blood frou the capillaries to the heart.
The structure of the veins is similar to that of the arteries. They have three
coats: (1) an inner endothelial 1ining; (2) a middle muscular lining, and (3) an
external layer of connective tissue. The primary differences between arteries
and veins are: (1) veins usually carry blood toward the heart; (2) the walls
of the veins are thinner than the walls of the arteries; (3) veins are not as
elastic as arteries; (4) the middle coat ts not as well developed in the veins;
and (5) many of the veins have valves which function to keep the blood flowing
toward the heart and prevent 3 backflowing of blood.

Blood Circulation

PULMONARY CIRCULATION. Pulmonary circulation, sometimes called lesser
circulation, is the circulation of blood through the lungs for the purpose of
oxygenation. A1l venous blood returning from the body enters the right atrium
through the superior and inferior vena cava and then enters the right ventricle
through the tricuspid valve. As the right ventricle contracts, venous blood is
forced through the pulmonary valve to the pulmonary artery which carries the
blood to the lungs. In the capillary network of the alveoli of the lungs, the
blood, through diffusion, exchanges waste carbon dioxide for oxygen. The oxy-
genated blood is then returned to the left atrium by way of the pulmonary veins.

SYSTEMIC GIRCULATION. Systemic circulation involves the circulation of
the blood from the left ventricle to all parts of the body and then back to
the right atrium. The oxygenated blcod enters the left ventricle from the left
atrium by way of the bicuspid valve. When the left ventricle contracts, blood
is forced through the aortic valve into the aorta. From here it takes different
courses to all parts of the body through arteries, arterioles, and capillaries
and then returns by way of the veins to the right atrium. Systemic circulation
includes coronary and portal circulation. Coronary circulation involves circulation
of blood through the muscular tissue of the heart, by way of the coronary arteries,
Portal circulation involves the passage of vencus blood from the gastrofntestinal
tract and spleen, through the liver and awg to the inferior vena cava through
the hepatic veins.
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Blood Pathway Through Heart and Lungs

In concluding the cardfovascular system it may be helpful to briefly trace
the route that the blood takes through the body.

Deoxygenated blood {s returned to the right atrium of the heart mainly by
the superior and inferior vena cava and the coronary sinus. From the right
atrium the blood is pumped into the right ventricle through the tricuspid valve.
From the right ventricle the>blood is pumped through the pulmonary valve into the
pulmonary artery which carries the blood to the lungs. [n the lungs the process
of diffusion occurs, by which carbon dioxide is exchanged for oxygen. Upon
Teaving the Tungs the oxygenated blood flows back to the left atrium through the
pulmonary vein. From the 1eft atrium the blood is pumped through the bicuspid
(mitral) valve into the left ventricle. The blood is then pumped through the
aortic valve into the aorta and from there to the various parts of the body.

”101




QUESTICNS

* 1. .ne heart is situated 1n the between the

and above the center depression of the

2. The wall of the heart is made up of three layers.

a.

b.

C.

3. The heart is covered by a membrane called
the

4. The inner surface of the cavities of the heart is lined by a thin membrane
called the

5. The main portion of the heart is made up of
called .

6. The right and left heart are divided by a muscular partition called the

7. Another name for the right atrioventricular valve is the

8. The left atrioventricular valve is called the

9. The pulmonary and aortic valves are the

valves.

10. The heart receives its blood supply by means of the

11. The coronary sinus opens into the

12. A strip of specialized muscle fiber located in the right atrium {s the

and is often referred to as the

13. Cardiac rhythm receives its control from the
in particular the

14. The parasympathetic fibers the heart rate,
by decreasing the rate of the .




15, In the cardiac cycle, a period of contraction is called

and 2 period of relaxation is called

16. Arteries can or
in proportion to the amount of biood pumped into them.

17. Arteries have three coats or layers, the inner layer or

the middie layer or » and the cuter Tayer or

18. The largest arteries in the body are the

19. The smallest arteries are called and contain
a great portion of

20. The smallest veins are called and are
connected with the smallest arteries by

21. Walls of capillaries are composed of one layer of

22. In the capillaries is where the exchange between the blood and the

takes place.

23. The difference between the walls of arteries and the wall of veins is that the

is more developed in the

24. In pulmonary circulation, the process of takes
place in the lung. During this process is given
up for

25. Portal circulation involves the passage of blood
from the tract and

through the Tiver and out to the inferior vena cava through the
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THE LYMPHATIC SYSTEM
Structures and Functions of the Lymphatic System

LYMPH FLUID.  Lymph fluid is usually a clear, transparent, colorless fluid.
It is interstitial (intercellular) fluid that enters the lymphatic system through
the terminal lymphatic capillaries. Generally it is similar in composition to
the blood plasma in the part of the body from which it flows, with one exception.
The protein content of the lymph is much lower than that of the blood plasma.

TERMINAL LYMPHATIC CAPILLARIES. The basis upon which the lymphati: system
is built is similar to that of the blood vascular system, if the heart and
arteries are left out. In the tissues are located the closed ends of minute
microscopic vessels, called terminal lymphatic capillaries, which are similar to,
and often larger and more permeable than, the blood capillaries. The termimal
lymphatic capillaries do not have pores 1ike the typical blood capillaries. They
are composed of a single layer of endothel!ial cells.

There are no connections at the junctions between the cells. The edge
of one endothelial cell overlaps the edge of the adjacent cell forming & flap.
The flap that is formed by the overlaping cells forms a valve which cpeny to the
inside of the capillary. Interstitial fluid pushes the flap valves open and
flows into the lymph capillary. Once the interstitial fluids enters the capillary
it cannot leave, because any backflow will close the flap valve.

The endothelial cells of the terminal lymphatic capillaries are attached
to the connective tissue of the surrounding tissue cells by anchoring filaments.
These anchoring filaments permit the flap valve of the capillary to work and
helps prevent the capillary from collapsing.

The terminal lymphatic capillaries arise from the intercellular spaces
and are the beginning of the lymphatic vessels.

LYMPHATIC VESSELS. The lymphatic vessels are transparent and of very
delicate construction. They are composed of three coats or layers. The internal
coat is composed of a layer of elongated endothelial cells supported on an elastic
membrane. The middle coat is composed of smooth muscle and fine elastic fibers.
The external coat is composed of connective tissue intermixed with smooth muscle
fibers. This forms a protective covering to the other coats and serves to
connect the vessel to its neighboring structures. The lymphatic vessels also con-
tain valves that are similar to those that are found in the veins. These valves
are composed of thin layers of fibrous tissue covered on both surfaces by endothel-
fum, The valves perform the same type of function that the valves of the veins
perform.

LYMPH NODES. Lymph nodes can be compared to a sewage treatment plant
or filtering system. The nodes consist of enormous numbers of lymphocytes, which
are lymph cells or white blood corpuscles without cytoplasmic granules. The
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nodes are situated along the course of the Tymphatic vessels. They filter the
Tymph fluid as 1t passes through them and they form antfbodies. They aid in
preventing the spread of infection and toxins in the body.

LYMPHATIC DUCTS. As the Tymphatic vessels continue to unite and form
larger and larger vessels they finally converge into two main channels, (1) the
thoracic duct and (2) the right Tymphatic duct.

The thoracic duct conveys 1ymph from the greater part of the body into
the blood. It conveys lymph from the right Tower half of the body and all of the
lTeft side of the body. It empties into the Junction of the left subclavian and
the internal jugular vein.

The right Tymphatic duct conveys Tymph from areas of the body not enptied
by the thoracic duct. The right side of the head, neck, thorax, and the right
upper extremity are served by the right Iymphatic duct. It empties {nto the
Junction of the right subclaviem vein and the internal Jugular vein.

LYMPHATIC PUMP. Whenever the 1ymph vessel {s compressed by pressure the
lymph is moved. The direction of the Tymph movement is controlled by the valves.

There are certain factors which frequently compress the 1ymphatic v.ssels.
These factors will be Tisted in the order of their importance:

8. Contraction of muscles

b. Passive movements of the parts of the body .

-

¢. Arterial pulsation
d. Compression of the tissues

The 1ymphatic pump becomes very active during exercise and very sluggish
under resting conditions. During exercise the 1ymph flow may be incressad three
to 14 times abive 1ts normal flow.

EDENA.  There 1s always s small amount of protein filterine from the arterial
capillaries into the tissue spaces. This protein canmot be resbsorbed {nto the blood
stream through the venous capillaries because of pores of the cipillaries are too
small to permit the protein molecules to pass through. The only way in which the
?muin can be returned to the blood circulatory system {s through the lymphatic vessels.

f the Tymphatic vessels from any avea of the body becomes plugged there will be a
continual {ncrease of protein in the tissue spaces. This causes more fluid t5 collect
in the tissues and results in a very severe edems.
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EXERCISE

I. Lymph fluid is flufd that enters the lymphatic
system *hrough the .

2. Lymph flyid is simiTar in composition to the
in the part of the body from which it flows.

3. The content of the Tymph {s much Tower than
that of the blood plasma.

§. The Iymphatic system is similar to the

5. Terminal lymohatic capillaries do not have
typical blood capillaries.

6. [Interstitial fluid flows into the lymph capillary through a

7. The endothelial cells of the terminal lymphatic capillaries are attached to the
connective tissue of the surrounding tissue cells by

3. The terminal lymphatic capillaries arise from the
and are the beginning of the v

9. The lymphatic vessels are composed of . layers, the most
internal being composed of

Io.d The middle coat of the lymphatic vessels is compesed of
an .

11. The lymphatic vessels contain similar to those
found in the veins.

12. Lymph nodes consist of enormous numbers of

13. The lymph nodes the 1ymph fluid and they
form .

N'.‘d The two lymphatic ducts are the
]

»

15. The right lower half of the body and all of the left side of the body are
drained by the duct.

16, The factors which frequently compress the lymphatic vessels are:
..
b.
c.

dl

17. The lymphatic pump becomes very active during
and 3lugg9ish during .

18. The only way that protein may be returned to the blood circulatory system is
through the .

n
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REMAL SYSTEM
Physiological Anatomy of the Kidney

MAJOR FUNCTIONS OF THE KIONEYS. There are two major functions that the kidneys
perform fur the body. First, mest of the end products cf bdodily metidboliws are
excreted by the kidneys. Secend, the concentretions of most of the elements of
the extracellular ind intracellular fluids are controlled by the kidneys.

Nephron. The nephron might be called the functional unft of the kidney.
There are about 1,000,000 fn eack kidney and each of thess nephrons has twe basic
companents. The glomprulug, where the fluid is filtered out of the blood, and
the tubules, whare t! ered fluid is converted 1nto urine as It goes to the
pelvis of the kidneys.

The dasic function of the nephron i3 to clean the blood plasma of ummnted
substances, Some of these ummnted substances, such as ures, creatinine, uric
acid, sulphates, and phencls are the end products of body metabolfsm. Besides
these end products there are severa! normetabolic substances which accumilate
in the body in excessive smounts, among these sudstances are sodium, petassium,
and chloride fons. The nephron clesns the plasm of these substances.

The mechanism used by the nephron for remeving these substances Ms two
steps. First, about one-fifth of the plasme filters through the glomerular
menbrane into the tubules. Secend, a3 the filtered fluid passes through the
tubules, the urwented substances are teparited frem the winted substances.
Tho‘unt:dmsub:uncu are returned to the blood and the urwented substantes
9o into urine.

‘" Blood Flow Through the Nephron, The blood enters the glomerulus through
the afferent arteriole. The glomerulus s & natwork of about 50 parallel cap-
11laries encased in Bowmn's capsule. An average pressure of about 70 Mg

on the bdlood causes the plasms te filter into Bewman's capsule. The glomerulus

s a high pressure bed of capillaries. Because of the high pressure the glumerulus
functions about the same way as the arterial ends of the tissue capillaries by
continually filtering fiuid out.

The Blood leaves the glomerulus by passing through the efferent arteriole.
The efferent arteriole offers a lot of resistance to the dlood flow between the
glomarulus and the peritubular capillary network. The peritubular capillary
network surrounds the tubules and is a iow pressure bed of capillaries hmn?
8 pressure of about 1] mmg. The low pressure permits the peritudular cepillary
network to function about the same wiy as the venous ends of the tissve capillaries
by continually absorbing fluid from the tubules. From the peritubular capillary
network mosy: of the blood passes through the vasa recta. The vasa recta sre
stratght capillary loops which 9o down into the medulla and then loop back up
to eampty irto the cortical vein of the kidney. From the cortical veins the
blood begins its return to the haart.
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Bowman‘s capsule collects the fluid which has filtered through the
capillaries of the glomerulus. From Bowman's capsule the filtered fluid
(glomerular filtrate) flows into the proximal tubule. The proximal tubule lies
in the cortex of the kidneys along with the glomerulus. From the proximal tubule
the fluid enters the loop of Henle, which may go deep into the medulla of the
kidney. From the loop of Henle the fluid goes into the distal tubule which is
located in the cortex of the kidney. As the fluid goes through the tubules the
wanted substances, water and varying amounts of other elements, are reabsorbed,
and that which is not reabsorbed becomes urine,

From the distal tubule fluid goes into the collecting duct which collects
fluid from several nephrons. The collecting duct passes from the cortex down to
the medulla. From the collecting duct the flyid goes into the pelvis of the
kidney, which is a basin like cavity. From the pelvis of the kidney the fluid
goes into the ureters, which carry the urine to the urinary bladder which is a
reservoir for the urine. From the urinary bladder the fluid goes into the
urethra and is eliminated from the body.
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EIERCISE

1. the kidneys have . major ‘unctions,
First,
, Second, R
2. The might be called the functional unit of the kidney.
3. There are about nephrons in each kidney.
4. The nephron has two basic components the , where
fluid is filtered out of the blood, and the __ '

where the filtered fluid is converted into

5. The basic fynction of the nephron is to

5. Some of the unwanted substances found in blood plasma which are end products of
bodily metabolism are

7. The mechanism used by the nephron for removing umwanted substances has two steps.

8. The blood enters the glomerulus through the

9. An average pressure of about on the blood causes
to filter into Bowman's capsule.

10. Because of the high pressure the glomerulus functions about the same way as

11. Blood leaves the glomerulus by oaséing through the

12. The surrounds the tubules
and is a bed of capillaries.

X}
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13. The are straight capillary !coos
which go down into the medulla and Toop back up to empty into the

14, Bowman's capsule collects the fluid which has filtered through

15. From the proximal tubule the fluid enters which
may go deep into the medulla of the kidney.

16. The distal tubule is located in the
of the kidney.

17. The collecting duct collects fluid from several

18. The reservoir for the urine is the
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THE INTEGUNMINTARY SYSTEM
Function

The skin not only covers most visible parts of the body, but is also associated
with several other functions. It protects the deeper tissues of the tody from
injury and dehydration, and (unless the skin is broken) it prevents the entrance
of bacteria-producing organisms. The skin, along with some of its appendages,
helps to regulate body temperature through the dilation and constriction of its
blood vessels. Another important function, which is attributable to the sweat
glands, is the elimination of certain waste products.

Skin Layers and Appendages

THE EPIDERMIS. The skin consists of an outer layer called the epidermis
and an inner layer called the dermis. The epidermis consists of squamous epi-
thelfum tissue in four layers. The outer layer (surface skin) is often called
the horny layer or stratum corneum and it forms a protective layer of dry, clear,
overlapping scales over the true skin (dermis), The epidermis varies in thickness
in different places. [t fs the thickest on the soles of the feet and the palms
of the hands. As the cells from the deeper areas multiply, they are pushed out-
ward until they finally become part of the first layer of the epidermis. Located
within the epidermis is a substance known as melanin which is responsible for the
pigmentation of the skin. The more melanin present the darker the pigmentation.

THE DERMIS. The dermis consists of two layers of highly vascular and sensi-
tive connective tissue. The most superficial layer or papillary layer of the dermis
is located just beneath the deepest layer of the epidermis. [n the papillary layer
are located the grooves, pores, capillaries and nerve endings. The deepest layer
of the dermis or reticular layer consists of interlacing fibrous and elastic
tissues and is richly supplied with dlgod capillaries and nerves. The interlacing ’\‘
network of these tissues a1so contains sweat glands and adipose tissue.

NAILS. Since the fingernails and toenails are composed of horny cells of
the superficial layer of the epidermis, they are considered to be a modified type
of epidermis. when the outer layer of the epidermis becomes scaly; the epidermis
that forms the nails becomes hardened.

HAIR.  The hair is considered a modification of the epidermis. Each hair
consists of a root, which is below the surface, and a shaft which is visible-above
the skin. The hair follicle is a small canal extending from the dermis to the skin
surface. It provides a passageway for the hair and contains the cuticle, the
cortex and the medulla. At the bottom of each hair follicle is an enlargement called
3 buld, where hair grows in much the same manner that skin layers develop. The hair
follicle forms a sheath around the formative germinal cells, thus creating the rod-
1ike projections known as hair.
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.' EXERCISE

1. The skin protects the deeper tissues of the body from

2. The skin, along with some of the appendages helps to requlate

3. Sweat glands function to

4. There are two main layers of skin, the
and

5. The outer layer of skin consists of tissue
and is often called

6. The substance that is responsible for the pigmentation of the skin is

7. The two layers of the dermis are the
and

8. Nails are a modified type of

. 9. At the bottom of each hair follicle is an :nlargement called a

10. The sweat glands are located in the layer
of the dermis.
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THE 80DY'S HEAT REGULATORY SYSTEM

8ody Temperature

The internal body temperature remains fairly constant, within plus or minus
1°F day in and day out unless a person has a febrile illness (illness with a
fever}. A nude person can bu exposed to temperatures as low as 55° to 60°F and
still maintain an almost constant temperature. A nude person can also be exposed
to temperatures as high as 150° and still maintain an almost constant temperature.

The mechanism which the body uses to control body temperature is a nicely designed
control system.

There is not a single temperature level which can be considered the normal
temperature level for all people. Temperature measurements for many normal
people have been taken and these have ranged from 97°F to over 99°F., The average
normal temperature is generally considered to be 98.6°F when measured orally
and about 1°F higher when measured rectally.

The body temperature will vary with exercise and with the temperature of the
surroundings because the temperature regulatory mechanism is not always 100%
effective. During strenuous exercise an excessive amount of heat is produced in
the body and the rectal temperature can go as high as 101°F to 104°F. The body
. may be exposed to extreme cold and the rectal temperature can fall below 98°F.

HEAT PRODUCTION. Heat is always beirg produced in the body as a by-product of metabolism.
And heat from the body is always being lost to the surroundings. A person is said

to be in heat balance when the rate of heat production is exactly equal to heat

loss. When the rate of heat production and the rate of heat loss are not in

equilibrium the body temperature will either be increasing or decreasing. The

following are some major factors which are important in determining the rate of

heat production:
e The basal rate of metabolism of all the cells of the body.
® An increase in the rate of metabolism caused by muscle activity.

® An increase in metabolism caused by an increased temperature of the body.

HEAT LOSS. There are many d{fferent methods by which heat is lost from the body and
the amount of heat loss by each of tiese methods will vary with atmospheric conditions.

Radiation. This is the toss of heat in the form of infrared heat rays
{a type of electromagnetic wave). The usual situation is this, The temperature of
the body is greater than Lhe temperature of the surroundings, so more heat is
radiated from the body than is radiated to the body. At times the surroundings
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may be hotter than the body. Under these circumstances more heat would be radiated
to the body than from the body.

The human body absorbs heat rays very easily. About 97% of the rays
that hit the body are absorbed. The absorption rate is almost equal for people
with either white or black skin. The different colors of the skin have no effect
on the absorption at infrared wavelengths.

Energy from the sun is transmitted by 1ight rays rather than infra-
red rays. White skin will reflect about 35% of the 1ight rays while only a small
amount will be reflected by dark skin. In suniight the dark skin can absorb more
heat than white skin. A nude person loses about 60% of his heat by radiation
when in a room at normal temperature.

Conduction. This is the transfer of heat by direct contact from the surface of the
body to the surface of another object or to a 1iquid or gas. Only a small amount
of body heat is Jost from the surface of the body by direct conduction to the
surface of another object such as a chair, bed, or water. A large amount of

body heat is lost by conduction to air even under normal conditions. After the
temperature of the air adjacent to the skin of the body equals the temperature

of the skin, no more heat will be lost by conduction to the air. Body heat loss

by conduction to the air is self-l1imiting unless the heated air is moved away

from the skin so that unheated a{r can be moved in next to the skin.

Convection. This is the transmission of hest in liquids and ‘gases by a circulation
carried on by the heated particles. When heat is removed from the body by con-
vection air currents, it is commonly called heat loss by convection. Actually

the heat is first conducted to the air and then carried away by the convection air
currents. Almost always a small amount of convection is occurring around the

body since the air adjacent to the skin has a tendency to rise as 1t is heated.

A nude person seated in 2 room with minimal air movement will lose about 12%
g:dhis body heat by conduction to the air and then by convection away from the

y.

Evaporation. This is body heat loss resulting from changing a liquid to a vapor. lhen

the temperature of the surroundings is higher than the body temperature, the body
gains heat by radiation and conduction from the surroundings. In this situation
the only way the body can aat rid of heat is by evaporation. If anything prevents
evaporation when the surrounding's tamperature is higher than the bedy taspersture,
the body temperature will rise. The continual heat loss by insensible water
evaporation from the skin is 12 to 18 calories per hour.
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The Body's Insulator System

The heat insulators for the body are the skin, the subcutaneous tissues and the
fat of the subcutaneous tissues. The fat is very important because it conducts
heat only one-fourth as fast as the other tissues.

The Body's Radfator System

There 1s a continuous venous plexus which is supplied by an inflow of arterial
blood. The venous plexus is Tocated inmedfately beneath the skin. In the hands,
feet and ears the blood will go directly to the venous plexuses from the small
arteries through the atriovenous shunts, The rate of blood flow in the venous
plexus varies from just above zero to about 30% of the total cardiac output. A
high rate of flow will cause heat to be conducted from the deep areas of the body
to the skin efficiently. A low rate of flow will decrease the efficiency of the
heat conduction from the deep areas of the body. Because of this the skin is a
very effective radiator system for the body. '

The fiow of the blood to the skin is the primary method of heat transfer from
the deep areas of the body to the skin. If something should happen to this
radiator system of the body the only way that heat from the deep areas of the body
could be lost to the exterior would be by heat diffusion through the heat insulator
of the body. The heat conduction to the skin is controlled by the sympathetic
division of the autonomic nervous systew. Normally sympathetic impulses cause
continual constriction of the arterioles supplying the skin. Stimulation of the
sympathetic centers will cause further constriction af the arteries, which will
cause the blood fliow to the skin to almost stop. Whzn the sympathetic centers are
inhibited a decrease in sympathetic impulses to the periphery reusits and the

arteries dilate.
~@
Body Temperature Regulation

In general the nude body is able to maintain indefinitely a normal body core
temperature between 98°F to 100°F when 1t is placed in dry air st s temperature
of 60°F to 130°F. The body temperature is slmost entirely regulated by nervous
feedback mechinisms which are operated through a temperature regulating center
located in the hypothalamus. For the temperature regulating center to function,
temperature detectors are used to determine if the body temperature is too hot
or t0o cold. These temperature detectors are located in the preoptic area of
the anterior hypothalamus and are heat sensitive neurons. This small preoptic ares
of the anterior hypothalamus is called the thermostatic center. When the body
temperature rises above 98.4°F the heat sensitive neurons increase their output
to activate the mechanisms to Tower the body temperature. The sweat glands are
activated to cause evaporative heat loss “rom the body. The sympathetic centers
are inhibited which permits vasodilation and loss of heat from the body.

When the body temperature goes down below 98.4°F the heat sensitive neurons
decrease their impulse output so that mechanisms can be activated to rafse the
body temperature. The sympathetic centers are exicted which results in vaso-
constriction and a decrease in the flow of heat by the blood to the skin.

‘
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Sweating is stopped. Shivering is started to increase heat production by the
muscles.

Besides the heat sensitive neurons in the thermostatic center there are skin
temperature receptors. The skin temperature receptors include both warmth and cold
receptors. These receptors send impulses into the spinal cord and on to the
hypothalamic region to help control body temperature. The skin temperature
receptors help in controlling body temperature in three different ways. First,
they cause a psychic desire for warmer surroundings and make the person seek
appropriate clothing and shelter. Second, they cause nerve impulses to be sent
into the central nervous system to alter the setting of the thermostatic centers.
Third, they elicit local cord reflexes which affect skin blood flow or sweating
that help maintain normal body temperature.

Harmful Effects of High Temperature

The parenchyma (general term for the essentfal elements or parts) of rany
cells usually begins to be damaged when the body temperature rises above 106°F.
The brain may suffer since neural cells can never be replaced once they are
destroyed. A person usually only has a few hours to Tive when the body tempera-
ture reaches 110°F unless it is rapidly lowered to {ts normal range.




EXERCISE
1.

The internal body temperature remains fairly constant unless a person has a

2. A nude person can be exposed to temperatures as low as

as high as and still maintain an aimost constant tunpeu-
ture. .
3. The average normal temperature {s gcnern"ly considered to be .

4. Heat is always being produced in’ the body as a by-product of

5. A person is said to be in heat balance when

6. Name one major factor which is important in determining the rate of heat
production

7. List the four methods by which heat is lost from the body.

. 8. When heat is lost from the body in the form of infrared rays this is called heat — '
loss by : . . ™

9. The human body will sbsorb about of the heat
rays that hit it.

10. A nude person 'losos about of his heat by
radiation.

11. Transfer. of heat from the surface of the body by direct contact with another
object s called .

12. Transmission of hest in 1iquids and gases by circulation carried on by the heated
particles is called

"13. Body heat loss resulting from changing 1iquid to a vapor is called




14, The skin, the subcutaneous tissues, and the fat of the subcutaneous tissues
are the .

15. In the hands, feet, and ears the blood will go directly to the venous
plexuses from the small arteries through the

16. A of blood flow will decrease the efficiency
of the heat conduction from eep areas of the body.

by

17. The heat conduction to the skin from the deeper parts of the body is controlled

18, When the centers are inhibited a decrease
in the sympathetic ImpuTses in the periphery results and the arteries

19. The temperature regulating center is located in the

20. For the temperature regulating center to function

are used to determine if the body temperaturs is too hot or cold.
21. A small preoptic ares of the anterior hypothalamus i3 called the

22. Neme one of the ways in which the skin temperature receptors halp in con-
trolling body temperature

23. The parenchym of many cells usually begins to be dameged when the body
temperature rises above .

24, 1f the body temperature reaches a person usually
only has a few hours to 1ive. ’
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THE MUSCULAR SYSTEM
Skeletal Muscle Anatomy

There are numerous muscle fibers that meke up all of the skeletal muscles of
the body. Each of these muscle fibers vary in size from 10 to 100 microns in
diameter. One micron 1s equal to 1,000,000th of & meter. Each muscle fiber
contains several hundred to several thousand myoffbrils, which are tiny fibers
found in muscular tissue. Each myofibril 1s composed of about 1500 myosin fila-
ments, which are thick filaments, and about 300 actin filaments, which are thin
filaments. Both myosin and actin are protein molecules which are found in muscle
fibers and are responsible for muscle contraction. The actin and myosin fila-
ments are lying side by side and are interdigitated. The {nterdigitations
result in the alternate durk and 1ight bands that are found in the myofibril,

The dark bands contain the myosin and are called the A bands, while the Tight bands
contain actin and are callad I bands. The combination of an A band and an |

band i3 called & sarcomere. Tn the middle of the I band there s a structure
called the Z 1ine or Z membrane. At the Z 1ine the actin f1laments are attached
to each other. The Z 1ine passes from one myofibril to another a1l the way across
the mscle fibers. This causes the sarcomeres of adjacent myofibrils to be side
by side. The myofidrils are suspended in & matrix called sarcoplasm. The zarco-
plasm is composed of the usual intracellular constituents such as potassium,
mgnesium, phosphate, and protein enzymes. There are large numbers of mito-
chondria (granular and filamentous structuret in cell cytoplasm) which e very
close to the actin filaments of the I bands. This suggests that the actin f{la-
ments play a major role in using the adenosine~triphospMte (ATP) which 1s formed
dy the mitochondria.

SKELETAL MUSCLE CONTRACTION. A the muscle fiders innervated by a single motor nerve

fiber make up & motor unit. The muscles which react quickly and whose controY s

dccurate have & small number of muscle fibers in a motor unft. There will be a Yo

number of nerve fibers 1:' to these muscles. An example 1s the ocular muscles which
e

have only 10 to 15 myse bers in & unit. The postural muscles, which are slow acting
and do not require a fine do’m of control, will have-a very large mmber of myscle
fibers in esch motor uait, hore will be a mall number of nerve ﬂ&-:&om&h these
mscles. There my be Ry a8 300 to 800 miscle f{lers {8 a motor gnfY. the .
verage a1l of the muscles of the Body have abeut 180 miscle filers D mach noter unit.

To mke the muscle fiber contract these basic steps will be followed:
(1) An impulse travels down the neuron to the motor end plate. (2) At the
motor end plate acetylcholine 1s released. (3) The acetylcholine affects the
mscle fider membrane making 1t permeadle to sodium fons.. (4) There s an Influx
of sodium fons which causes the {mpulse to travel along the muscle fibers. -
(5)_ Just a few milliseconds after the release of acetylcholine 1t 1s destroyed by
cholinesterase. (6) The fmpulse will 90 desp into the muscle fiber to cause the
deep myofibrils to contract also. (7) When the fibrils contract the actin
filaments just slide fmward toward each other untf they overlap and the I membrane
approaches the ends of the myosin filaments. (8) Following this the muscle fiber
will return to 1ts original state.




SPECIAL FEATURES OF myScLE FUNCTIOW.

. Muscle Hypertroghy, This s the result of forceful muscular activity
which causcs the muscle to increase in size. The diameter of the Individusl muscle
fiders increase. The total mumber pf myoffbrils increase. The nutrient mechentsms
ére increases.  When resistive or fsometric exercise s used, muscle stremgth can

be developed more quickly than when using prelenged mild exercise, For new myo-
fibrils to develop the muscle has to contract to at least 75% of fts meximum tension,

Muscular Atrophy, ThIs 1s the reverse of miscular hypertrophy.
Atrophy results when the muscle fs not used or whew ft s ysed only for very wesk
contractions. It frequently occurs when an otremity 13 pleced In a cast which
prevents muscular contractfons. Sometimes muscular sfze will decresse by one-helf
in as 11ttle as one to two months of disuse.

Resction of myscle to Denervation, A myscle immediately beging to
itrophy when it bocomes demervated. The mscle will continve to decrease in size
for several years. If the mscle becomes re-innervated durin tha first three or
four months the muscle usually regefng all functions. After our menths of
denervation seme of the muscle fibers ususlly Nave dogenerated. After twe ::n.
re-inmervation of the muscle rarely resuits in any return of function. Pst
Togical studies have shown that the mscle 7ibers have been replaced by fat and
fidrous tissue by this time,

48
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: REVIEW exencise
1. Each mysfibefl 1 conposed of .

filaments and Tiloments, which
are boty molecules.
2 The frterdigitation of ' nd
A results in slternste dark ong Hent bands.

3. The dark dands contatn : s are called

s While the Tight bands contatn

and are called .
4. The combination of the v bends s called o .
S At the "Z" Tine, the actin filuments sre .

G The mysfisrils are susponded in & matrix calley
1o AIY muscle fiders innerveted by single mater nerve fider mike up 8

& MuacTes which react uickly and have accurate contre! have
i1 & motor urit,

%, Pestural mcles, which are slow ting hve 3
in a mater unit,

10. On the 4 r a1l of the miscles of the body Mave adout
In each motor unit.

11, Wnat substance is released at the motor end Plate that affects the mreaibility
of the muscle fher mabring?

Y2, What substance dettroys the substance Tisted in question 117

13, The rerylt of forcefy! muscular dtivity which caures the muiscle to increase in
size 13 called .

6. Muscular Atrophy results when
or .

15, Sometimes muscular size will decrease by one-Malf in a3 Yittle ag

16. A muscle immdiately begins to atrophy when it becomes

-

2 Pathiv,ical Stuaies have shown that after two years of denervation mscle
ibers have been redlaced by
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ANATOMY
OBJECTIVES
1. Classification and functions of bones.
Parts of a long bone. : :

2

3. Basic osteology terms.

4. Tissue structure of a typical joint.
5

Arthrology terms.

6. Types of joints.

INTRODUCTION ]
'3%5% This study guide and workbook is designed to acquaint you with osteology
s (the sutdy of the skeletal system) 'and certain Joint motions and structures.
fﬁﬁﬁ TAY essential information is included in this sutdy guide. Additional .
B notes are not necessary. Label structures on anatomical diagrams as they i (:‘
23" are explained by the instructor. Complete each exercise as directed by the
S .instructor.

— ) INFORMAT ION
. 1. Classifications and functions of bones.

Long bones are found in the extremities. They provide support

L and leverage. Examples: humerus, radius, ulna, femur, tibia, fibula.
TEes .
& =T b. Short bones are found in the wrist and ankle. Becauseeof their
T mu]tiart1cu|ations, they provide a greater degree of movement.
':-'\;";:J.
Tf£ c. Flat bones are located where protection is needed. They protect

T the brain and other visceral organs, Examples: cranial bones, ribs, sternum.

This supersedes Sw 3ABR91330-1-6, 3AZR91370-1-6, Feb 73 ' -
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d. lrreqular bones are noloa true type but 4 comhinastion of the
others.  Example:  vertehrae

e. Sesamoid bones develop within a tendon. The only sesamoid bone
we'll discuss is the patella.

2. Parts of a long bone.
a. Shaft - the elongated tubular part of a long bone.

b. Epiphyseal line - A cartilage plate called the growth line. It
regulates the linear growth of a long bone.

c. Epiphysis - That smaller portion of the bone which is separated
from the larger portion of the bone by the epiphyseal plate.

d. Medullary cavity - the hollow, which contains bone marrow and
blood vessels.

e. Periosteum - A membrane which covers bone except at the articular
ends.

f. Articular cartilage - smodth cartilage covering articular surfaces
of bone.

3. -Basic Osteology terms. ]
a. Processes - marked bone prominences.
b. Head - ball shaped process for articulation.
¢. Condyle - a knuckle like process for articulation.
d. Spine - a sharp, slender process.
e. Crest - narrow ridge
f. Tubercle - small, round process
g- Tuberosity - medium, round process
h. Trochanter - large, round process

i. Fossa - large depression

j- Foramen - hole

k. Sinus - cavity or pocket within a bone.




Tissue structures of a typical joint.

a. Bone

b. Articular cartilage - forms a smooth joint surface to reduce
friction during movement.

c. Fibrous cartilage - found around the edges of certain joints to
deepen the joint.

d. Joint capsule

(1) Synovial membrane. The inner lining of the joint capsule.
This membrane secretes synovial fluid which lubricates the joint.

(2) Fibrous coat. The tough, outer layer of the capsule which
protects the joint and offers passive support.

e. Ligaments. Tough, elastic connective tissue which attaches. bone
to bone and gives passive support to the joint.

f. Tendon. Tough, white cord-like connective tissue which attaches

muscle to bone. Tendons give active support to a joint during muscle
contraction.

5. -Arthrology terms

a. Bursa - a saclike structure, containing a viscous fluid, placed
between tissues at points where friction is likely to develop. Typically
found between muscles or tendons and the periosteum of the bone.

b. Tendon sheath - a connective tissue tube-like structure lined with
synovial membrane, which affords a common passageway and lubrication.

c. Joint motions
(1) Flexion - shortening the angle of a joint. Bending.

(2) Extension - lengthening the angle of a joint or returning
from flexion to the anatomical position.

(3) tHyperextension - extension beyond the normal anatomical
position.

(4) Abduction - movement away from the midline of the body.

(5) Adduction - movement toward the midline.




. | [0l

(6) Rotation - movement around the long axis of a bone. Qualified:

‘ (a) internal

(b) external

(7) Circumduction - circular, cone-like movement around a constant-
ly changing axis.

(8) Pronation - turning the palm down
{9) Supination - turning the palm up
{10) Inversion - turning the sole of the foot inward

(11) Eversion - turning the sole of the foot outward

6. Types of joints
a. Synathroses - immovable joints found in the skull.

b. Amphiarthroses - partially movable joints - found in vetebral
column and pelvis.

c. Diarthroses - freely movable joints. Found in the extremities.
d. Types of freely movable joints

‘ (1) Hinge - permits motion in only one plane. Example: elbow

(2) Gliding - permits linear and rotary motions. Example:
carpals

(3) Condyloid - ﬁermits linear and circumduction motions, no
rotation. Example: wrist and M. P. joints

(4) Ball and socket - permits all forms of motion. Example:
shoulder and hip joints

(5) Saddle - permits all motions except rotation. Example:
carpometacarpal joint of the thumb

(6) Pivot - permits rotation. Example: radiélulnar joints
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JOINT MOTION EXERCISE

The line drawings on the preceding Page illustrate 24 joint motions. In
the spaces below, supply the appropriate name for each motion. Be sure to
designate the joint. Examples: Should abduction, hip flexion, etc.

1.

2.




OSTEOLOGY SCHEMATICS
OBJECTIVE

Given anatomical Schematics, each student will correctly identify 70X of
the bones of the ax{al skeleton and their selected parts.

INSTRUCTIONS

1. The following schematics have been supplied for your use during class-
rocm discussion. Label all bones and their perts as they are discussed
by the instructor. 1If You wish to complete a section before the lecture,
use AFM 160-2 as a reference.

2. In order to satisfactorily complete the criterion objective; for
osteology, each student wil] be required to label these schemetics without
instructor assistance or reference materisl.
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1. In your own words, list the three functions of the vertebrsl colusn.

N
s
®
c.

2. Below are two views of the vertebral colusn with its mejor sections
indicated. Identify esch by placing the correct snswer in the lettered
blank. - .
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Below is an illustration of the vertebral column. TIdentify the primary
and secondary curves by placing the correct answer in the blank lsttered
to correspond with the letter on the illustration.




S 9

" Uclow ure views ot a vertebra with Lts major parts indicated. I[dentify
cach by placing the correct answer in the blank lettered to correspond

‘ with the letter on the {llustrations.

A E.
B. F
C G.
D. H.
18

L1
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INTROIX:TION TO MYOLOGY
OBJECTIVES
1. Parts of a muscle.
2. Functions of skeletal muscles.

3. Basic myological terms. -

INTRODUCTION ’
. This study guide is designed to acquaint you with the parts and

function o'f skeletal muscles. -

INSTRUCTIONS

1. ALl essentisl material is included in this study guide and in the

muscle testing manual you will be issued as a text. Additional notes

should not be necessary.

2. Complete exercises ss directed by the instructor.

INFORMATION

1. Parts of a muscle. ) ,-\.
a. Muscle belly - The main, fleshy portion cf a muscle.
b. Attachments - The ends of a muscle are connective tissue called

. tendon. The tendon at both ends usually attach to the pericsteum of bone.

However, you will study a few faclal muscles which attach to skin.

(1) Origin - This is the less movable end of a muscle. It is
usually proximal to the joint it moves.

(2) Insertion - The mora novable end, usually distal to the
Joint it moves.

¢cs Tendons - This is the tough, white connective tissue found at
each end of a muscle. The function of tendon is to:

(1) Connect muscle to bone
(2) Concentrate the area of pull of a muscle or group of muscles.

(3) Allows the muscle belly to be located some distance away from
the joint being moved.

23:
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d. lirreqular hones are not o true type but a combination of the
~ others. Cxamplets vertebrae

. e. Sessmojd bones develop within a tendon. The only sesamoid bone
we'll discuss is the patella.

2. Parts of a long bone. . J
a. Shaft - the elongeted tubular pert of a long bone.

b. Epiphyseal line - A cartilage plate called the growth line. It |
requlates the linear growth of a long bone.

c. Epiphysis - That smaller portion of the bone which is seperated
. from the larger portion of the bone by the epiphysesl plate.

d. Medullary cavity = the hollow, which contains bone merrow and
blood vessels.

e. Periosteum - A membrane which covers bone except at the articular
ends.

fo Articular cartilage - smooth cartilage covering articular surfaces
of bone.,

3. Basic Osteology terms.
. a. Processes - marked bone prominences.
b. Head - ball shaped process for articulation.

¢. Condyle - 8 knuckle like process for articulation.

d. Spine - a sharp, slender process.

e. Crest - narrow ridge

f. Tubercle - small, round process

g. Tuberosity - medium, round process
h. Trochanter - large, round process

i. Fossa - large depression

j. Foramen - hole

k. Sinus - cavity or pocket within a bone.

\




4. Tissue structures of a typical ‘oint. .
a. Bone

b. Articular cartilage - forms a smooth joint surface to reduce
friction during movement.

¢. Flbrous cartilage - found around the edges of certain joints to
deepenr: the Joint.

d. Joint capsule

(1) Synovial membrane. The {nner 1ining of the joint capsule.
This membrane secretes synovial fluid which lubricates the joint.

(2) Fibrous coat. The tough, outer layer of the capsule which
protects the joint and offers passive support.

e. Ligaments. Tough, elastic connective tissue which sttaches. bone
to bone and gives passive support to the joint.

f. Tendon. Tough, white cord-like connzctive tissue which attaches
muscle to bone. Tendons give sctive support to a joint during muscle
contraction.

5. Arthrology terms

a. Bursa - a ssclike structure, containing s viscous fluid, placed
between tissues at points where friction is likely to develop. Typically
found between muscles or tendons and the periosteum of the bone.

b. Tendon shesth - a connective tissue tube-like structure lined with
synovial membrane, which affords &« common passageway and lubrication.

¢. Joint motions
(1} Flexion - shortening the angle of a joint. Bending.

(2) Extension - lengthening the angle of a joint or returning
from flexion to the anatomical position.

(3) Hyperextension - extension beyond the normal anatomical
position.

(4) Abduction - movement away from the midline of the body.

(5) Adduction - movement toward the midline.

~0




An example is, the long tendons which cross the wrists and Joints of the
hand. The resulting lack of muscle bulk in this ares allows & degree of
movement which would otherwise be impossible.

(4) Permits additionsl leversge - The straight course of a
tendon may be deflected by a bone or bony prominence. This mey give
mechanical advantage to the muscle by 1ifting the tendnit swey from the
axis of the joint. Exampler The leverage for knee extension is improved
by the petella within the quadriceps tendon.

2. Functions of Skeletal Muscles
3. Provide motion

(1) Locomotion - This term describes movement of an individual

" from one Place to anotherj crawling, walking, running, etc.

(2) Dexterity - Fine purposeful movement. This term is usually
reserved for finger movements. It involves s high degree of coordination
and precision. It {s grestly enhanced by thumb opposition.

(3) Mastication - The craniomsndibular motions necessary for
breaking down food with the teeth. This includes slevation, protraction,
retraction and lateral movements of the mandible.

(4) Speech - Muscles of the tongue, lips, vocal cords, etc.

(3) Circulation - Venous circulstion is improved by the mechanical
compression of skeletal muscles. This is especlally significent in the
deeper veins of the lower extremities. When movement of the legs i3 re-
stricted for long periods of time, decreased circulation is demonstrated
by edema or swelling of soft tissue around the ankles.

b. Fixation - Immobilizing a skeletal part through muscle contrsction.
Examples of fixation includexi

(1) Posture - varyin4 attitudes of posture are due to an ever
changing tone maintained in the antigravity muscles which keep the body
in an upright but flexible pogition.

(2) Stabilization - Holding a body part in a fixed position to
enhance the movement of another part. Example:t The serratus anterior
stabillzes the scapula during push-up exercises. Without the fixation
the scapula would wing makirgd the exercise extremely difficult and painful.

forming a wall around the cavities. The abdominal muscles perform
this function by protecting/the viscera of the abdominal cavity. Some
joints are protected by mustular contraction, for example the knee and
shoulder joints. T

24

(3) Protection - CeCtain muscles protect internal organs by
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3. Basic Myological Terms N .

3. Muscle coordination. The united action of groups of muscles to
produce 3 well adjusted muscular action.

b. Prime mover. The mein muscle or muscle group acting directly to
produce 3 movement.

¢ Agonist - A nuscle or muscle group which helps the prime mover.

d. Antagonist. Muscles which oppose the prime mover. They function
to:

(1) Regulate the rate of movament
(2) Smooth the muscular action
(3) Stop the motion

e. Synergist. These are guiding muscles which rule out unwented
action. 3

f. Typc§ of contractions

(1) TIsotonic - a muscle contraction which produces joint motion.
There are two types:

(a) Concentric - a contraction with the muscle fibers
shortening. .

(b) Eccentric - contraction with the muscle fibers
lengthening.

Example: Flexing the elbow with a weight in the hand requires concentric
contraction of the biceps. Eccentric contraction of the biceps allows
you to slowly return the elbow to the extended position.

(2) Isometric - The muscle develops tension but does not produce
joint motion.

Types of muscle contraction will be covered again in the intreduction of
tierapeutic exercise. However, we feel that it deserves mention before we
begin discussing the prime movers.

g. Characteristics of muscles.

£V Terieakility. The ability to respond to stimuli.

(2) Contractility. The ability to shorten.

25 ’\‘
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(3) Fxtensibillty. Property of being stretehed.

(4) Elasticity. The ability to return to the normal or original
length.

(5) Tonus (Muscle tone). Condition in which a muscle is in
3 steady state of contraction; the

ability of a muscle to resist a force
for a considerable period of time without change in length.

(6) Fascla. This is the connective tissue which covers muscle.

26.
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10.

.ll.

12,

13.

14,

15.

MYOLOGY EXERCISE # 1

Fill in the blanks in the sentences below.

Connective tissue which attaches muscle to bone is called

Movement from one place to another 33

Speech is one of the functions of

The tissue which covers a muscle is known as

Fine purposeful movement is the definition of

Venous compression is improved by

exerted by skeletal muscle contraction.

The more movable end of a muscle is called the

The fleshy part of a muscle is the

distance away from the joint being moyed.

United action of groups of muscles to produce a well adjusted muscular

action defines

Muscles which oppose the prime mover are called

allows the muscle belly to be located some

Little or no joint motion takes place during

contraction.

Eccentric and concentric are types of

contraction.

Rate of movement is regulated by

Muscle fibers lengthen during

muscles.

contraction.
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Oepartment of Biomedical Sciences SW 3ABR91330-1-7
School of Health Care Sciences, USAF May 1975
Sheppard Air Force Base, Texas
ANATOMY
OBJECTIVES
1. Classification and functions of bones.
Parts of a long bone.
Basic osteology terms.

Tissue structure of a typical joint.

Arthrology terms.

O\U"I-bb)f\)

Types of joints.
INTRODUCTION

This study guide and workbook is designed to acquaint you with osteology
(the sutdy of the skeletal system) and certain joint motions and structures.

A1l essential information is included’ in this sutdy guide. Additional

notes are not necessary. Label structures on anatomical diagrams as they

are explained by the instructor. Complete each exercise as directed by the
instructor.

INFORMAT 10N

1. Classifications and functions of bones.

a. Long bones are found in the extremities. They provide support
and leverage. Examples: humerus,_rad1us, ulna, femur, tibia, fibula.

b. Short bones are found in the wrist and ankle. Becauseeof their
multiartTcuTations, they provide a greater degree of movement.

c. Flat bones are located where protection is needed. They protect

the brain and other visceral organs, Examples: cranial bones, ribs, sternum.

Thie crnseedse gy 3APR91330-1-5, >4ZR91370-1-€, Ce: 73




MYOLOGY OF THE AXIAL SKELETAL SYSTEM

OBJECTIVE

Given a list of facial expressions and joint motions of the neck and trunk,
name the prime movers with 80¥ accuracy.

INSTRUCTIONS

1. The muscles you will be required to know in order to successfully pass
the criterion objective will be covered in lecture.

2. List the prime movers as they are discussed by the instructor. If the
name of a muscle is given, list the motion performed by that muscle.

3. Use the muscle testing manual you have been issued for work outside
the classroom.

4. Complete all myology exercises.

28
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These muscles are found in the muscle testing manual - pages 162-174.

FACIAL MUSCLES

INSTRUCTIONS

List the motion performed by the following muscles:

Muscle
1. Frontalis
2. QOpbicularis oculi
3. Procerus
4, Nasalis
5. Dilator- naris
6. Orbicularis oris
7. Zygomaticus
8. Risorius
9. Triangularis

10. Buccdinator

The muscles above are innervated by the

Craniomandibular muscles
1. Temporalis
2. Masseter

3. External pterygoid

The muscles are innervated by the

Motion

nerve.

Common Motion

nerve.

13
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MYOLOGY EXERCISE W2 (Facial Muscles)
N

. Instructions:

Fill in the blanks in each of the sentences below. This
information is

presented in lecture and/or the muscle testing manual.

1. The muscle which raises the eyebrows is called

It originates on the bone and inserts into the
skin over the supra-orbital ridge.

2. The lateral angle of the mouth is raised upward and lateralward by
the

-
.

3. "Grimacing” is the facial expression produced by contraction of
the '

4. The corners of the mouth are drawn down strongly by the

5. The muscle that compresses the cheeks for whistling is the

6. Two muscles used to close the jaws tightly (elevation of mandible)
are the

and . This
motion takes place at the Joint.

7. The rrontalis is innervated by the nerva,

., 8. The craniomandibular muscles are innervated by the
nerve.

7. The nostrils are flared by the

10. The
the

lips are brought together and compressed (as when kissing) by

11. The eyelids are closed tightly by contraction of the

12. Diagonal wrinkles are formed across the bridge of the nose by the

13. The zygomaticus is innervated by the nerve,

14. The nostrils are compressed by the

15.  The seventh (7 th) cranial nerve is called the
nerve.
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MYOLOGY (NECK AND TRUNK)

Give the motion performed by the muscles listed brlow.

l. Sacrospinalis group 1.
2. Quadratus lumborum ‘ 2.
3. Rectus abdominis 3.
4. Internal and external obliques 4,
5. Trapezius (upper fibers), 5.
6. Splenius capitis 6.
7. Scalenus 7.
' 8. Sternocleidomastoid 8.
' ~-@
31
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MYOLOGY EXFERCISE I3 (Heck and Trunk)

l. Bilateral contraction of the causes neck
flexion. Unilateral contraction of this muscle produces neck
to the (opposite-same) side.

2. Contraction of the upper fibers of the
produces neck extension. Other neck extensors include the:

t B

b.

Ce
3. Trunk extension is produced by the .
4. The trunk is flexed by the . .
While you were studying the respiratory system, you learned that this
muscle also assists in forced . It also
protects .

. Unilateral contraction of the
causes elevation of the pelvis.

6. The internsl and external obliques produce trunk .
7. When the trunk is fixed, the rectus abdominus produces

of the .

8. The splenius capitis is an ;natgonist to neck _ .
9. The sacrospinalis is an an®agonist during trunk .

10. When the movement of back extension takes place, the
must relax.

32




UPPER EXTREMITIES SCHEMATICS
OBJECTIVE

Glven anatomical schematics, esch student will correctly identify 70X of
the bones of the upper extremities and their selected parts.

INSTRUCTIONS

l. The following schematics have been supplied for your use during class-
room discussion. label all bones and their perts as they are discussed

by the instructor. If you wish to complete a section before the lecture,
use AFM 160-2 as a reference.

2. In order to satisfactorily complete the criterion objectives for

osteology, each student will be required to label these schematics
without instructor assistance or reference materiasl. )
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1. Shoulder Girdle Joints. There are two joints of the shoulder girdle.

a. Acromioclavicular Joint. The lateral end of the clavicle joins
with the acromion process of the scapula to form the acriomioclavicular
joint. This articulation permits scapular rotation.

b. Sternoclavicular Joint. The medial end of the clavicle joins
with the manubrium of the stermum. [t is a double arthrodial (gliding)
joint that permits scapular elevation, depression, adduction, abduction,
rotation, and circumduction.

2. Shoulder Joint. The shoulder joint, is often referred to as the
g:enohumeral joint; it is formed by the humeral head and the glenoid fossa
of tne scapula. This is a ball-and-socket type of diathrodial joint; it

is protected and held together by numerous muscles, tendons, and ligaments.
T =7 t.-Ta* iciats per~it more freedom of movsment than do other joints
in the body. The motions permitted are shoulder flexion, extension, abduc-
tion, adduction, rotation, and circumduction.
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HUMERUS HUMERUS

ANNULAR
LIGAMENT

LATERAL

it | HEAD EPICONDYLE

TROCHLEA

SEMILUNAR NOTCH RADIAL NOTCH

RADIAL
TUBEROSITY

ULNA
RADIUS

3. Elbow Joint. The semilunar notch of the ulna articulates with the
trochlea of the humerus and the capitulum of the humerus articulates with
the fovea on the head of the radius to form the elbow joint. When the
forearm is flexed, the head of the radius articulates with the capitulum
of the humerus. When the forearm is extended, there is a larger space
between the radial head and the capitulum. The elbow joint is a classic
example of the hinge joint.

4. Forearm Joints. The proximal and distal radioulnar articulations form
the forearm joints.

a. Distal Radioulnar Joint. The distal radioulnar articulation is
a pivot-joint formed between the head of the ulna and the ulnar notch of
the distal end of the radius.

b. Proximal Radioulnar Joint. The proximal radioulnar joint is a
pivot joint formed between the head of the radius and the radial notch
of the ulna. Together these joints form a pivot joint which permits
supination and pronation of the forearm.
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5. Wrist Joint. The wrist joint is formed primarily by the radiocarpal
articulations. The intercarpal joints listed above as the joints of the
hand are sometimes included in the wrist. The radiocarpal joint is formed
by the distal end of the radius and the under surface of.the articular
disk above and the navicular, lunate, and triangular bones below. The
joint is surrounded by a capsule and strengthened by ligaments.

6. Hand Joints. The hand joints include the carpometacarpal joints and
the intercarpal joints.

a. Carpometacarpal Joints. The first metacarpal joins with the
greater multangular to form the saddle joint of the thumb; the second
metacarpal joins with the greater multangular, lesser multangular, and
capitate; the third metacarpal joins with the capitate; the fourth meta-
carpal joins with the capitate and hamate; and the fifth metacrapal joins
with the hamate. The latter four joints are gliding-type joints.

b. Intercarpal Joints. These are gliding-type joints that add to the
OVesars satazvility of the weist joint.

7. Joints of the Fingers: The phalanges join as follows:
-a. The distal phalanges join proximally with the distal ends of the

middle phalanges. These joints are termed the distal interphalangeal (DIP)
joints. The DIP joints are hinge-type joints that permit flexion-extension.
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b. The middle phalanges of digits 2 through 5 join proximally with
‘ the distal end of the corresponding proximal phalanges. They are also
hinge joints and are known as the proximal interphalangeal (PIP) joints.

c. The proximal phalanges join proximally with the distal end of
the metacarpals to form the metacarpophalangeal (MP) joints, commonly
called the knuckles. These are condyloid joints that permit flexion,
extension, abduction, adduction, and circumduction.




LOWER EXTREMITIES SCHEMATICS
OBJECTIVE

Given anatomical schematics, each student will correctly identify 70% of
the bones of the lower extremities and their selected parts.

INSTRUCTIONS

l. The following schematics have been supplied for your use during class-
room discussion. Label all bones and their parts as they are discussed by

the instructor. If you wish to complete a section before the lecture, use
AFM 160-2 as a reference.

2. In order to satisfactorily complete the criterion objectives for

osteology, each student will be required to label these schematics without
instructor assistance or reference material.
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JOINTS OF TITE HMIP AND PELVIS

Hip Toint. The head of the femur articulates with the acetabulum of the
innominate bone to form the hip joint. This is a ball and socket joint
which permits flexion, extension, adduction, abduction, rotation and
circumduction.

sacro-iliac joints. These two joints are formed by the articular surtaces
on the medial aspect of the ilium and {he superio-lateral surfaces of the
sacrum.

“ymphysis Pubis. The symphysis pubis is the articulation of the two pubic
bones anteriorly and is located at the middle of the anierior part of the
pelvis. The three pelvic joints are partii}ly movabhla.




tibiofemoral.

1. The Patellofemoral joint is formed by the patella articulating with

the adjacent surface of the femur. The patella is contained within the .
quadriceps tendon and is attached to the tibial tuberosity by the patella —~
ligament. The patella offers some protection to the tibiofemoral joint

and provides added leverage for the quadriceps muscle.

2. The tibiofemoral joint is formed by articulation between the femoral
joint capsule Provides the knee with anterior-posterior stability. Du}ing

knee flexion, active support of the quadriceps perform this function.
Additional structures of stabilization are listed below.

surface of the tibia. These ligaments prevent anterior-posterior displace-
ment of the tibia.

b. Menisci are semilunar shaped cartilages situated between the
articulating surfaces of the tibia and femur. They absorb much of the
shock which is transfered to the knee while walking, running, etc. They
also provide a better surface for articutation of the femur by deepening

oy » which are situated on either side of the
knee joint, prevent medial-lateral displacement of the tibia. They bind
the medial epicondyle of the femur to the tibia and the lateral femoral '
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ANKLE JOINT

ANTERIOR ABPECT

The ankle joint is a hinge type joint formed by the superior surface
of the talus in articulation with the:

a. distal articular surface of the tibia

b. medial malleolus of the tibia

¢. lateral malleolus of the fibula




MYOLOGY AND NEUROLOGY OF THE EXTREMITIES
OBJECTIVE

Given a list of joint motions of the upper and lower extremity, each
student will name the prime movers with 80¥ accuracy.

INSTRUCTIONS

1. Included in this section is a iist of joint motions corresponding to

each myology lecture. List the prime movers as they are discussed in
iclass.

2. The myology exercises are designed to help you determine how well you
are learning the material. Fill in the blanks as well as you can without
reference.

You should be able to find the answers either in a preceeding
section of this workbook or in the muscle testing manual.

'
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List the prime movers as they are discussed in class.

SHOULDER GIRNLE

1. Scapula abduction

2. Scapula adduction

3. Scapula elevation

4. Scapula depression

5. Upward rotation of scapula

6. Downward rotation of scapula

[G!




"\ TOLOT CXERCTSE A (HOULDER GIRDLE)

. 1. Squeeczing the shoulder blades together {s termed .

2. The action described above is performed by contracting the
and .

3. The muscle which is antagonistic to the motion described in item #1
is the .

- 4. The muscles that squeeze the shoulder blades together insert on the

3. Two of the three muscles You have listed above also rotate the scapula.

They are the for downward rotation and the

for upward rotation.

6. Movement of the scapula away from the vetebral column is called

- The muscle which performs this action

is the + It originates on the
and passes underneath the scapula to insert on
6" the of the scapula.

7. Two muscles which elevate the scapula are the

and .

8. The only muscle of the shoulder girdle that inserts on the clavicle

is the .
9. The other scapula elevator inserts on the .
10. The muscle that depresses the scapula is the .

1l. Winging of the scapula may be caused by paralysis of the

12. Two muscles located between the scapulae are the

and . .

13. The muscle located on the lateral thorax is tﬁe .

60
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List the prime movers as they are discussed in class. ’

SHOULDER JOINT

1. Flexion
a.
b }
2. Extension :
a.
b.
c.
3. Abduction
a.
b.

4. Shoulder Horizontal Abduction

~@

5. Shoulder Horizontal Adduction

6. Shoulder External Rotation
a.

b.

7. Should Internal Rotation

1% @




MYOLOGY EXERCTSE M5 (SIOULDER JOINT)

l. Raising the arm anteriorly is termed

2. The motiocn described above is produced by the &

and .

3. If the arm is raised in the lateral direction, the motion is termed
- This motion is performed by

and .

4. Shoulder extension is produced by contraction of the:

5. Returning the arm to the anatomical position from 90° flexion is
accomplised by eccentric contraction of the

and .

6. The muscle involved in more shoulder Joint movements than any other
muscle is the .

7. When the arm is raised above 909, the is
rotated upward.

8. The prime mover in shoulder horizontal abduction is the

7. Shoulder horizonta] adduction is performed by the

10. The péimer movers in shoulder external rotation are the
a.
b.

11.  Shoulder internal rotation is performed by the:

a.

b.
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12.  Two muscles involved in both shoulder internal rotation and
shoulder extension ares

3.
b.

13. They muscle which has fibers extending from the {lium to the arm
is the .

14. Shoulder joint muscles which originate on the scapula and insert on
the arm are:

f.

15. The muscle belljes of two muscles are Partly covered by the scapula.
These muscles are the ) and the

16. Muscles which originate inferior to the spine of the Scapula are the

a.
b.

C.

63
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MYOLOGY ELBOW, FOREANM, WRISGT
N’
" 1. Elbow Flexion
t
b.

C. [

2. Elbow Extension

3. Forearm Supination
a.
b.
4. Forearm Pronation
a.
b.
5. Wrist Flexion
a. .
o .
6. Wrist Extension
a.
b.
c.
7. Radial Deviation (Abduc%ion)
a.
b.
8. Ulnar Deviation (Adduction)
a.
b.
64
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MYOLOGY EXERCISE H6 (ARM, FOREARM, WRIST) @

l. The muscle which is antagonistic to elbow flexion is the .

2. The elbow flexor which originates on the scapula is the .

3. The muscle which bends the elbow when the forearm is in the mid position

is the « The belly of this muscle is in the
4. Two motions which aie performed by the biceps are ' T
a. '
b, =
5. Turning the palm upwar& is termed .
6. Turning the palm downward is .
This motion is performed by the
a.
b. _ ’ ,_.
7. Another term for wri~t adduction i — -
8. Bending the wrist ir  dorsal direction is termed wrist ) .
9. Pronation and supination takes plzce at the Joints. \

10, Muscles which abduct the wrist are the

A

b.
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MYOLOGY ( HAND)

1. Flexion of Metacarpophalageal Joints of fingers

b.

c.

Flexion of Interphalangeal Joints of fingers
a. Promimal (P.I.P.)
b. Distal (D.I.P.)

Extension of Metacarpophalangeal and Interphalangeal Joints of fingers
-
b.

C.

Finger Abduction

b.

-

Finger Adduction

Thumb Flexion
a.

b.

Thumb Extension
a. M.P. Joint

b. I.P. Joint

Thumb Abduction
ae.

b.

Thumb Adduction

3.




10.

Opposition of thumb and fifth finger
a.

b.
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~ MYOLOGY EXERCISE H7 (HAND)

. 1. There are 1l muscles in the hand, divided into three groups which flex
the M.P. joints and extend the P.I.P. and D.I.P. joints. Name these three
groups.

a.
‘ b.
c.
2. The of the proxima! phalanges is the area of insertion
for these ;hree groups of muscles.

"3. Of these three groups of muscles the group is the group

whose only function is to flex the M. P. joints and extend the two distal

phalanges.

4. Tﬁe are the prime movers for finger adduction.
.,- 5. Finger abduction is the action of the and the

6. Finger abduction and adduction occurs at the 'jéints.

7. The D.I.P. joints of the fingers are flexed by the

8. Flexion, extension, adduction, abduction, and circumduction occur

at the joints of the fingers.
9. The flexes the P.I.P. joints of the fingers.
10. buring the movement of opposition the tips of the and

approximate each other.

11. The may extend all four fingers at the same time.

12.  The .extensor digiti quinti proprius extends the

13. The index finger may be extended by the in addition

"to the extensor digatorum communis.
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14, The muscles working during apposition of the thumb and little finger

are the and

15. The little finger i$ abducted by the

16. The I.P. joint of the thumb is flexed by the

extended by the

17. Extension of the thumb M.P. joint is done by the

and the same joint is flexed by the .

18. The thumb is abducted by the and the

19. Adduction of the thumb is done by the two divisions of the

20. The . joint of the thumb permits circumduction,

flexion, abduction, extension, and adduction.

@




MAIOR MERVED OF _THE 0Pl BXTREMITY

' INSTRUCTIONS:  Iist the muscles innervated by the following nerves.

l. Axillaey Nerve
de
b.

2. Musculocutaneous
a.
b.

! c.

3. Median Nerve
a.
b.

4. Ulnar Werve

d.

5. Radial Nerve
a.
b.

C.
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" MYOLOGY OF THE HIP AND THIGH
Name the muscle(s) which perform the foliowing motions.
l. Hip flexion

de

b.

These two muscles. are collectively named the .

2. Hip extension
a.
b.

3. Hip abduction

4. Hip adduction
a.

® b

c.
d.
e

5. Hip internal rotation
a.
b.

6. Hip external rotation
a.

7. Knee flexion

76




8.

L.
Cs
Knee extension
t
b.
Co
d.

These muscles are collectively named the

7
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MYOLOGY RXERCTSE /{8 (ilIP AND THIGH)

1. Knees extension is performed by four muscles which are called the
group.

2. One of the knce extensors is a two joint muscle. It originates on
the and is called the
This muscle assists in

3. The other three extensors of the knee are the
a.
b.
c.

4. These muscles insert by tendon on the which is
attached by ligament to the

5. The knee is classified as a joint. Therefore,
movements allowed are and

6. Articulation of the weight bearing bones of the lower extremity take
place between the and condyles.
Between these joint surfaces there is a shock absorbing cartilage <alled
the . .

7. When the knee is weight bearing in the fully extended position, the
joint is stabilized by the joint . ’

8. When the knee is bent and weight bearing, anterior-posterior stabili-
zation is aided by partial contraction of the muscles.

9. Anterior-posterior displacement of the tibia is prevented by the
ligaments.

10.  Medial-lateral stability of the knee is provided by the

ligaments.

11. The knee is flexed by three muscles which are collectively called the
. They are two joint muscles which

originate on the tuberosity. Because of their
origin, they assist the in hip
extension.




MOLOGY OF THE L.EG Al FQOT

List the muscles which perform the following motions.
1. Plantarflexion -

a.

b.

These muscles are collectively called the

2. Dorsiflexion

a.

. 3. Inversion

a.
b.

4. Eversion
a.
b.

5. Flexion of great toe
a. M.P. Joint -
b. I.P. Joint -

6. Flexion of toes 2 thru 5
a. D.I.P. Joint -
b. P.I.P. Joint -
c. M.P. Joint -

7. Extension of great toe
a. M.P. Joint -

hd T -~
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10.

. Cxlension of luleerul 4 toes

a. M.P. .Joint:
(1)
(2)

b. D.I.P. Joint -

C. P.I.P- Joint -

. Toe abduction

a. Great toe -

b. Fifth toe -

c. Toes 2, 3, 4 -
Toe adduction

a. Great toe -

b. 2nd thru Sth toes -

ops
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MATOR NERVES OF TIHE [OWER FXTREMITY | ~ ‘

INGSTRUCTIONS: NMName the muscles innerlated by the nerves listed below.
1. Obturator Nerve
a.
b.
c.
Femoral N.

a.

b.

Sciatic N. - Tibial Division
a.

b.

c.
Tibial N.
a.

b.
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the

(Teaching steps listed in Part II)

e

principles of joint range of motion, extremity girt.h.
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LESSON PLAN ( Part |, Generel)

FICR ANO OARE) OCT 175
"84

INSTRUCTOR

e L:l'q

COURSA NUMBL T

JARR91330

COURSE TiTL ¢

“SLOCKR NUMNBER

II

BLOUK TITLE

" Procedures

Physical Therapy Specialist

and Modalities

[y R

LESIO TiTLE

Transfer Activites

I LESSON DURATION
cCAwAoon ) sboratory . DCOCQORX Comp Lementary TOTAL ‘ T
Lhr /Qhas .5 hrs 1.5 hrs ;
) POl REFERENCE R
PAGE NUMBEAR PAGE OATE PARAGRAP .
8 ISTObTUTEL 2 JUL w75 £
$TS/CTS REFERENCE
NUMBEA OATE
STS 913X0 F-Ferrd i 2 5 Maa 1975
SUPERVISOR APPROVAL
. SIGNATURE OATE SIGNATURE OATE
<:;;"’ 0 xAY W74
"‘L/l/ (w\_ 1 ——;—j:;, il Gm“-xj 1 ? 0CT 175
(’%/7( (} oz o
dm d 23 _AP-'! 114 o

PRECLASS PREPARATION

CQUIPMENT LOCATED
IN LABORATORY

EQUIPMENT
FROM SUPPLY

CLASSIFIED MATRRIAL

GRAPHIC AIOS AND
UNCLASSIFIED MAT zmm.

blheeldmu (4)

N/A

N/A

ARM 160-2 Cha 94g

-SW 3ABR91330-I1-
Procodures—and-

CRITERION OBJECTIVES AND TEACHING STEPS.

.

o Reoognize and explam the princlplos of transfer activities.
(Teaching steps llsted in Part II]

FOAM
AUQ 2

170

219
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-~ LESSON PLAN ( Part |, Generel)

INSTRUCTOR * ’

TUCURLYE NUMUER

3ABR91330

COURSE TITLE

Physical Therapy Specialist

TUI'JCR NUMBEAR

BLOCK TITLE

Procedures and Modalities

LESSON TITLE

| mits Qobod o IO 2 fd b

LESSON DURATION

ETATAcow /LAbOraTory Teary ToTAL
20 ins OS 3P J%rs
POl REFERENCE
PAGE NUMBER PAGE DATE PARAGRAP
8 8 3 ML BI5-Febmtore— 4 = g
STS/CTS REFERENCE
NUMBER .| oAtk .
STS 913X0 Io-Jewmmsr=31034- 2 5 MAR M75
SUPERVISOR APPROYAL
' SIGNATURE OATE SIGNATURE DATE
— 3 7 001 w915
S d... KRR = = OO, ocr 75
Tl (e ) | 2507 5
{ -y 8 5 APR 175
/ PRECLASS PREPARATION
EQUIPMENT LOCATED EQUIPMENT 7

IN LABORATORY

FROM SUPPLY CLASSIFIED MATERIAL

. GRAPHIC AIDS AND
UNCLASSIFIED MATERIAL

Axillary Crutches
Foreamm Crutches (

Ok
Cane (2)

N/A

N/A

N ABROLI30 TS o2
TeasterActirities

CRITERION OBJECTIVES AND TEACHING STEPS

% Recognize and explain the princ

. iples of gaitscnded ad °M“““"u"”t""

(Teaching steps listed in Part II)

FOoRM
AUG 72

et N
N 8r®L 1072 TR FO~/7 0

DEEDRTT

770°




LESSON PLAN ( Port |, General)

e AND n"‘ ocT B8

INSTRUCTOR

CONRIL NUMBER

COURSE TITLE

<

3ABR91330 Physical Therapy Specmlist
BLOCA NUMBER BLOCK TITLE
@ I Procedures and Modalities
LESSON TITLE
Massage
. LESSON DURATION
CcXssmoum /Labordtory LenoooTax (omplementary TOTAL
2M o nas [ bt~ 3 256 hrs
POI REFERENCE
PAGE NUMBER PAGE DATE PARAGRAPH
"8 32 UL BIRSRS=IOR 4-.2=q
STS/CTS REFERENCE
NUMBER DATIK [
STS 9150 3 dagony il :
SUPERVISOR APPROVAL
SIGMATURE, DATE SIGNATURE DATE
(“:———7‘7 /][‘(:}ML 10 war W4 ’7;}“ anmlé\) 17 0T 875
2} 7
e 7 (i | 2827
=
- 44 w 35 APR w1

PRECLASS PREPARATION

"R

-

=

r

A}
*

and principles of the appli
(Teaching steps listed in P

EQUIPMENT LOCATED EQUIPMENT GRAPMIC AIDS AND .
IN LABORATORY FROM SUPPLY CLASSIPIED MATERIAL UNCL ASSIFIRD MAT!RIAL :

Am 160-2 Gh?‘%(

e N/A N/A - N/A 3ABR91330

CRITERION OBJECTIVES AND TEACHING STEPS cren
X S ‘ :
4- , R ‘.‘5-'.

;3;-.' Recognize and explain the physiological effects, indications, caxmindications,

SENTIS

cation of massage.
art ID

AR Goronerarre sy
=

221
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LESSON PLAN ( Pert |, Generel)

ANO opQ O -} msTRUCTOR -
* SRE 4
TOHNRSE HUMBEN CouRmse TiTLE
[ JABRO13I0 Physical Therapy Specjalist
LN NUMBL R 8LOCK TITLE
II Procedures and Modalities

LETION YITLL

Postural Drainage

i
H

LESSON DURATION

CL“‘*“O‘W/Lnbo tory oxx0ex Canplementary ToTAL /.S
Q has 5 AP s
POI REFERENCE

PAGE NUINIIR PAGE DATE ; ’* ’ JUL ws PARAGRAPYK F I - h
STS/CTS REFERENCE

NUMBER DATE

| STS 9170 H-Jumri9™- 33 NAR 975
SUPERVISOR APPROVAL

_ SIGNATURE DATE SIGNATURE DATE

Lo (oo | L0V BN — 2o Oy | Y7007y

.._--——_(1”, /“' NEC™

%J > 1 W5

PRECLASS PREPARATION

EQUIPMENT LOCATED
IN LABORATORY

EQUIPMENT
FROM SuPpLY

CLASSIFIED NATERIAL

GRAPNIC AIDS AND
UNCLASSIFIED MATRRIAL

r N/A

N/A N/A

daedy |

A!’MIGO-ZI%:S“¢r
w' -

A,
- 3 Recognize and

and principles of tl?e‘p applicanm of postural
(Teaching steps listed in Part II)

CRITERION OBJECTIVES AND TEACHING STEPS

» - ]

.

the physiologzcal
inage.

()

ecfhf-:Cts indications, contramdicatims

.
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[
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e
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to student patients as prescribed an Standard Form 513, Consultation

81 drainage
Ho Sheet .’

-

2

(Teaching steps Previcusly taught in POI elements 4a thromi; 4h) N . .‘.\-_-"i:._

.
.
.o

. . LUION PLaw { Port |, Gonorel)
APBRQVAL OFFICE AND DA INSTRUCTON
MBI/ lopn. B0 OCT 7
COUNIE NuneEn COURSE TITLE
3ABR91330 Physica] Therspy Specialist
OCK NUMBER SLCCK TITLE
;LI . Hoes Procedures and Modalities
LESSON TiTLE
Physical Therapy Procedures
LEISON DURATI
mmm TOTAL
0 hrs/ 18 hrs 5 hrs _ 23 hrs
POI REFERENGE
BT
8‘0 RUNBEN PAGE DAYTE . ' u m ": APN
CY
- STV u!n:::.c!
{_STS 913x0
SUPERVISOR APPROVAL
. YGNATUAE DATR SISNATUAR GATR
— 17 0cT Wrs
PRECLASS PREPARATION
e anonas e PRoM SUPPLY CLASHPIED MATERIAL UNCLASMIP IS HAT B4
-K Table with Slotted ' AM 160-2
weights (12) *NA NA SW 3ABR91%30-11-4
le Exercisor w/ ‘
iflts_ 12) ;
Wheelchair (34)
llary Crutches ‘gl) )
Foream Crutches (3) _ ’
Cane (2) N B
rcise Weights (2) s b
CRITERON OBJECYIVES ANO TEACHING STEPS —1
K. Given the necessary equipment in a simulated USAF Physical Thoupy Ibpu‘funi:, o ,'
administer therapeutic exercise, joint range of motion, extremity girth and leg |.
length measurements, cyutch and’cane lation, massage and ’




COURIE N IMEER

LESION PLAN ( Port I, Gonorel) -
INSTRUCTON

COURSE TITLE
- SABR91330 Physical Therapy Sgciuist
ULOUK NUMBER ELOCK TiITLE
L1 LProcedures and Modalitjes
LEISOUN fI7LR .
Heat
) LESSON DURATION
‘L*"m' Tat SRRRARKRK lementary ToTAL
13/0 hr oV Ear 3d-Fhrs
POI REFERENCE
PAGE NUMBER PAGE DATR . PARAGRAPYK
4 M2 S=Rebr=1994- é —F'Q_
T3/CTS REFERENCE
m > DATN: ' ‘ w ws
STS 913X0 by —- o A
SUPERVISOR APPROVAL
" SIGNATURE OATE SIGNATURE DATE
1 —z 0 L 0 WY W4 PR v0erms |
v 2 | Q,, e’ - '
mﬁ/ h d: j 29 APR W5
| ' PRECLASS PREPFARATION. .
“%’:::z#&co‘n‘v“ r:::;’tn-‘r’fv CLASIIFIED mATRRIAL uuc.g':‘u:::’g:.n:::mu |
. ARM 160-2 : %) 1 .
N/A N/A N/A 1330-1 .a?
* : -\: ‘}3 _,
. "r i
: ; — = a
CRITEMON OBJECTIVES AND TEACNING STEPS ' .j;_ ;
A A Y N""’":' R
a. lain the general nnci es of the physiological effects, indxcticm, P
émtraﬁnfﬁdiaums for appg Ro SRy
(Teaching steps listed in Part II) ' & '
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N
na

S men. \ane oA 2aslad i

‘20'0




o &ENUN PLaws « Port |, Generdl)

INSTRUCTONR
COURIE NUNSER COURSE TITLE
SABR91330 Physical Therspy Specialist
SLOCK NUMeEN SLOCK TITLE

qT s ‘ Procedures and Modalities
l—Infrared Light

LESSON DURATION \
"~ CCKiThoou to xsss000eex_ Complemen TovaL '
/S /0 hes S ﬁ o?m
o ron REFERENCE .
~PReE NumoEn PASE OATE PARASRAPH
9 $2 )0 s 15-Feb=30%4-
— STS/CTS REFERENCE

DATR

STS 913%0 - SO B3 s
SUPERVISOR APPROVAL
¥ JIGMATURE DATE SIGNATYRE DATE

S50CT ey

25 AR WS

PRECLASS PREPARATION

ZQUIPNENT LOCATED ZQUIPNENT : SRAPNIC AIDS AN
1N LABORATORY PROM SUPPLY CLASHPIED wATERIAL

UNCLASSIPIRD 'A::M} '-
160-2 g |-
’ Infrared Light (3) N/A N/A g‘mﬂﬁ# '

CRITERION )BJECTIVES AND TEACHING STEPS

b , %
Recognize and explain the physiological effects, indications cmmindiuticm

and the principles of the applxphz g? liih ' ) .

(Teaching steps listed in Part II) ST P

——inyy m——smamd -
o TR T T NN . O
\TC :uc 2 7170 . . o N e nn D ORB 1972 778-000/ 00 o




LESSON PLAN ( Pert |, Generel)

INSTRUCTOR

COHNISE NUMBERN

COURsSE TiTLE

JLUCK NUMBEN

SLOCK TiTLE

Physical Therspy Specialist

I1 Procedures end Modalities
LESICH TIT )
Moist h'ut ‘
LESSON DURATION
CCASINGow PBGratT'—_“" XRRTREDOOK Ea_?Tmury ToTAL
/S Ars/0 a. .5 hrs o2 A hrs
POI REFERENCE
PAGE NUMSER PAGE DATE PARAGRAPH
o 820w exe |
STS/CTS REFERENCE
T NUMBER DATE
STS 913X0 19-tmragn 3 5 M s
SUPERVISOR APPROVAL
SIGNATURE DATE SIGNATURE DATE
| —— ¢ 10 My B4 | 17 oer ms
=M 25 00T TM
""____:Z/ A ( 1 25 are s
PRECLASS PREPARATION

1J
EQUIPMENT LOCATRD
IN LABORATORY

EQUIPMENT
FROM SUPPLY

CLASSIPIED MATERIAL

QRAPKHIC AIDS AND

Moist Heat Packs (2)

N/A N/A

SN 3ABR9133 4"{'

X
.

UNCLASSIFIED MATERIAY °
AMM 160-2 C)ugé
0-1 '

*
[ -

CRITERION OBJECTIVES AND TEACNING STEPS

ber

447 Re 28 and

cogni lain the
and principles of tl:?appliu;imf_

(Teaching steps listed in Part II)

iologcal effects, indications, cam'aindic'q_ticuﬂ
moist heat. ‘

‘e
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LEISON PLant { Port |, Gonorel)

INSTRUCTOR

[ Coniase numeen

3ABR91330 PHPSiEdt “Therapy Specialist

RLOLK NUMNER BLOCK TITLE

Procedures and Modalities

11
LES 0N TITLE

Paraffin Baths

LESSON DURATION

CLASSROOM /Laboratory

/ Xhrs/

»xxeox Complemen
X o, Q‘“ os%s ury

TOTAL

/X.5 hrs

POl REFERENCE

PAGE NUMBER PAGE DATE

2 2 JUL 9SSTFeo-TTM

PARAZO:Fd

STS/CTS REFERENCE

NUMBER

3§ CET i
DAL AL

.

OATE
STS 913%0 H-gwrt9M- 2 5 Wik W
SUPERVISOR APPROVAL
¢ SIGNATURE DATE SIGNATURE DATE
Tz . ( , 10 WAy 174 S ( , 12 oot w5

';I:% !Zt. <E%(u4 L 35 4 wrs
PRECLASS PREPARATION
EQUIPMENT LOCATED EQUIPMENT GRAPHIC AIDS AND
iN LABORATORY FROM SUPPL Y CLAMIPIZD MATERIAL UNCLASSIPIED nAnmAL

‘Parafﬁn Bath {12) N/A N/A

13

AMM 160-

N mﬁsﬁ# ;.

CRITERION OBJECTIVES AND TEACNING STEPS

bd.
Recognize and explain the
ﬁﬁ princ?ueg of thgpApphcatxm of paraffin

(Teaching steps listed in Part II)

_physiological eff% indications, cmtnixﬂiatim
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L ESION PLAN ( P:nl. Gonerel)

AND O INSTRUCTON

COURSE nuMBER

COURSE TITLE

3ABR91330 Physical Therapy Specialist
lI.OICII NUMBER .%Sxxﬂi'.t . m ti”

LESSON TITLE

~——dihizlnogl
: usscou DURATION
- Rrato X290000IRX lementary TOTA
/ hrs / M 3 nv ;.5 A hrs
[TPiGE nowmER PAGE oan’m RELERENCE PAR A-n
? I5Pe9rs 83 M
$TS/CTS REFERENCE
AUNBER
'STS 913X0 T locimmc3ett 3 s un s
SUPERVISOR APPROVAL
T SIGNATURE OATE SIGNATURE 0ATE
towews f—2y (b 190078 |

2§ 0CT W

— o S AR WS

PRECLASS PREPARATION
EQUIPMENT LOCATRD ZQUIPMENT GRAPNIC AIDS AND
IN LAGORAT ORY FROM SUPRLY CLASSIPIRD MATERIAL

UNCLASSIFIED MATER
. 160-
Whirlpool (6) N/A } N/A Chﬁ% b

l

CRITERION OBJETTIVES AND TEACHING STEPS A
ée ' Y :a
#. Recognize and explain the io effects indicetions cmtuindicatim ;.
and principles of tﬁae(p apphcau&\hys U':gr ’ ’

(Teaching steps listed in Part 11)
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LESSON PLAN ( Pont |, Generdl)
AND o»\x‘ ocf INSTYRUCTON
Sy

DL LY hulnsvsvon Lo':;;Fl‘rlY lm E i‘li’t
HLOCK NUMUERN nLOCK TITLE
11 ties
LesSON I TLE .
Microwave Diathermy ’
LESSON DURATION
CLASIROOM n Mtogy TOTAL
3 22hTS J of e 14 4 LA4 hrs
POI AP ERENCE
PAGE NUMOER PAGE DATE PARAAAP K
25 9 15-5abc39348 £ M WS & =%
= STS/CTS NEFERENCE
T vumeth oare X )
STS 913Xy _103me iy
SUPERVIIOR APPROVAL
SIGNATURE OATE SIQNATURE OAYTK
T (apngr | 10 WY WO ( 1ter o

7 - —
:ﬁzﬁ' (_}M“m, \_" i ool w7e

:_ Z’Elm ‘!III;II S e g

PRECLASS PREPARATION ﬁ
o RAToNY rao TUPALY CLAMIPIED MATERIAL uuc';":.'i.‘.‘f.:‘ﬁ«?&‘&n
iat) N N/A® m 160-
Microwave Diathermy (6) /A /. ﬁﬁ&' A

CRITERION OBJRCTIVES AND TEACNING STEPS

3 Recognize and explnn the physiological effects, indicatioms, cmmiﬂutIJ
principles of the application ~of miCrowave diathermy.

(Teaching steps listed in Part II)

* e
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LESIUN PLAN ( Port |, Gonerel) ] ¢
An® ur‘. OCY WY 1msTaucron
COouNty NUNRER LOURSE YIvLE . : ’
JABRI1 330 Physical alist
@.OCK n!i'iﬂ'ﬂ SLOCK il‘l’Lt “ ti”
[ oesew rivee .
Shortwave Diathermy .
! . LESION DURATION _
| TUASIREGW >~ Taboratory XARISO30W Conplementary ToTAL .
X 2 hrs /O / X hrs I-2:kxg 'y
POI REFERENCE H -
PAGE NUMBER PAGE OATR PARAQRARY ) i
9 10 22 0 WG-Palstee= é !
— $TS/CTS un::::t T : ;
_STS 9130 dbciamanie- ' :
SUPERVISOR APPROYAL ‘
. SIGNAYUNF DATE SISNATURE (134 4
tormw | —=,n (., 19 ccrms
$ § 0T ¢ 4 . |
25 AR WIS E
PRECLASS PREPARATION ) ﬂ
e el I
Shortwave Diathe . ' m 160- "i .
(©) o NA W1 863 | .
h . 'r ¥ '.:"
RN
CRITERION ORJECTIVES AND TEACHING STEPY . R ; l --{:
' é‘ ize and explain ‘the plysiol;cicn xeffocts indications ca;u‘tindicatial : i
and Ples of the. spplication of shortwave disthérmy. ’ N B
. (Teaching steps listed in Part I1) _ R
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eTAuCToN

__'_L

COUME TITLet
HOCK MYLE
2roceduzas.and Jndalitiss
' LEVOm TITLE .
Ultrasound Diathermy |
LELSOM DURAY
—TL#oss /Lshorstaory YOBOOERRRX emsntary ToTAL
Y 3y /Y ™ Faxe '
T BAST NUNGER PAeE BAYE wb PARAGR
10 33 plbeetane ¢ +h |
$73/CT8 .l'l‘.ln!
BT L AYE
__ STsoumn My 38 W WS
WPLAVIIOR APPROVAL
THANATURE ®ATE ) N HORATLURE gavg A
-'—;;,m QM‘Q 10 wy W 17 ot wy |
-“"'"_K_. m ‘2 Z 13 s
s
PRECLASS PREPANATION j
'“‘1&";‘2’.‘5-’:&‘.‘2’"' v::: ls’::va CLABMP 1RO MATEMiAL uu:t'm:' :‘M.::ou
trasound Diathe AR 160-
12) hiad N/A N/A ™ m:bc—”“f&*

CRITENMON ORIECTIVES AND YEAQUNG STEPS

Ge:

hco!mu and explain the iol
and principles of the npphutiwof ultrasound diathe

(Teaching steps listed in Part 1I)
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ical effects; indxcatxons. coatrtindiuucl.
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___LESSONPLAN (Pan |, G«md)

mno onq 0 ocr N?ﬁ INSTRUCTOR

COURSK Nuulll COURSE TiTLE

Physical Therapy Specialist

ILOCK NUMO(R SLOCK TITLE
1 Basic Sciences
LESSON TITLE b )

Electrical Stimulation

LESSON OURATION

Nrra 2.

LASSROOM TOTAL
2 hrs / Oku 1.4~ 3 hrs
POI REFERENCE
PAGE NUMOER PAGE DATE PARAGRAP
10 6 ¢ L wrst PSR .
STS/CTS REFERENCE
NUM.“ . DATE z 5 “AR
STS 913)X0 1 Omarr o= N5
* SUPERVISOR APPROVAL
SIGNATURE DATE SIGNATURE RATE
2 6 APR W74 2 7 oct wrs

%J T Fem
|
\J

;‘:“?@/k 0 -8 5 84T ®7

25 Arr w75

4‘_",2,’7/&(,

. PRECLASS PREPARATION

CQUIPMENT LOCATED
IN LABORATORY

EQUIPMENT

FROM SUPPLY CLASSIFIED MATERIAL

GRAPHIC AIDS AND

UNCLASSIFIED MAT IMAL i

l(i)é)ectrical Sti_mlator

N/A - N/A

|4 160~ﬁ3®a¥t§’ -

CRITERION OBJECTIVES AND TEACHING STEPS

b:.
E—- Recognize and explam the

of electrical stmulatmn

and principles of the appli ication of
(Teaching steps listed in Part II)

physiological effects, indications, con




N LA A . "LESSONPLAN( Pert |, Generel) . = 7—99
AND OATR0 0CT T :

INSTAUCTOR N
g ="
*OOURYE HUMBK L COLIRSE TITLE
3ABR91330 Physical Therapy Specialist
ILOUK NUNGF R BLOCK TITLE ..
‘ 11 edures and Modalities "
LESYg TirLE .
Traction
LESSON OURATION .
CLASSROOM /ijoratory TOTAL .
2 hrs QAo ( € hrs I 35 hrs
PO! REFERENCE ]
PAGE YUMBER PAGE DATE PARAGRAPNH . H
1
10 3 2 JUL iP5} é’*"d

STS/CTS REFERENCE
OATE

25 MA
STS 913X0 T R 15

SUPERVISOR APPROVAL
OATE

HUMIER

SIGNATURE

SIGNATURE ODATE

Iy M oy | 30 WY B ’Z () 17 ocr wrs
- %»7}1( () ,\Mu./v/ 83 ET En

__.;‘*7 }l{ C,Ovm-L/ 25 poo 975

b

PRECLASS PREPARATION
EQUIPMENT LOCATED EOUIPMENT GRABHIC AIOS AND
IN LABORATORY FROM SUPPLY CLASSIFIEO MATERIAL UNCLASSIFIZD MATERIAL
- >
raction Machine (6) N/A - . N/A ARM 160-2 3 Chn¥ ﬁb
SW 3ABR9133

CRITERION OBJECTIVES AND TEACHING STEPS

S &)
r

R

é Y

4*: Recognize and explain the physiological effects, indications, cmtraindicztims
- and principles of the apphcatmn of traction.

(Teaching steps listed in Part 1I1)
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LESSON PLAN ( Pert |, Generel)

A NO OATE ™NSTRUCTOR
COURSE NUMBER COURSE TITLL
JABR91330 Physical st
SLOCK NUMBER BLOCK TITLE
11 Procedures and Modalities
LESSON TITLE .
Ultraviolet Light
LESSON DURATION
mmory YOSQBETRRX Ccmplanentary TOTAL )
2 hrs/0 hrs - lhr 3 hrs
. POl REFERENCE :
PAGE NUMSER PAGE DATE . PARAGRAPH
. JO ¥ 2 Ju T Febian—. G 4%
STS/CTS REFERENCE
NUMBER OATL"
SIS 913X0 dodartepe— 8§ WAR W15
SUPERVISOR APPROVAL
.SIGNATURE DATE SIGNATURE OATE
’Z'—JT:L/IL s v 1o uer 4 ey ( , 3 7 ocr 175
b }t_.,[ ;f,( d_,y‘wzv/ $50CTONM4 |
P—-—) (} 25 Apn
PRECLASS PREPARATION

CZQUIPNENT LOCATED

-

EQUIPKENT

IN LABORATORY

GRAPNIC AIDS AND *
hOW SUBRLY CLASSIFIZD MATERIAL

Ultraviolet Light (6)

UNCLASSIFIED MATERIAL

o " smggmm“‘g

oY

CRITERION ouscnves AND TEACHING STEPS

%; Reoo.gxuze and -

lam the 1 effects, indications, cmtrw:dicatimq '
and principles of the applicatipm ucﬁlcaiel ‘ -
(Teaching steps listed in Part’ II)

ot llght

234




- PP .

o=\ VeV, venerel)

“APPREVAL OF PICE AND DATE -
13 . L ]

INSTRUCTOR

. Y e U g
«
« - I .
. ! . ol
-

10 ocr WIS
: URSE TivL .
coume T Physical Therapy Specialist ' l
, oIL;cx NUMSEN sLOCK TITLE Proc es and ities : R ‘
. LESSON TITLE ' .
Cryotherapy "
LESSON ogu’rlou
cLAuroom/Laborato ementary TOYAL "
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PROCEDURES AND MODALITIES
OBJECTIVES

After completing this study guide and workbook you will be able to explain the
principles of positioning patients for treatment and explain the physiological effects,
indications, and contraind{cations of message, heat, infrared, meist hest, paraffin
bath, whirlpool, microwsve diathermy, shortwave diathermy, ultrasound diathermy,
electrical stimulation, traction, and ultraviolet.

INTAQDUCTION

As a physical therapy specialist ft will be necessary for you to trest patients
with various diseases and injuries. To facilitate the penabilitation of the patient
you will be positioning patients to ensure the efficient applicstion of the selected
procedures and modalities as well as the safety of the patients. Your having & knowl-
edge of the physiological effects, indications, contraindications, and the principles
of application of the procedures and modalities should enadle you to provide quality
physical therapy care to the patients you are treating.

INFORMAT 10N

POSITIONING
Aspects of Positioning

PURPOSE. Positioning of the patient s used t0 assist in obtaining the maximum
therapeutic respopse from a physical therapy treatment program.

GUIDELINES.  There are guidelines to be followed to assure that the patient's
therapeutic response through positioning will be maximal.

COMFORT. The patient 1s to be positioned 30 that he will be comfortable durin? the

treatment. It may not be possible at all times to have the patient placed in a position

which 15 the most comfortable to him. We need to remember that the patient be positioned

S0 we Can treat him safely and efficiently. The most comfortable position to the patient

may not permit us to treat him safely and efficiently. . If the patient is comfortable

bh: ;: most likely to be relaxed and if he 1s relaxed his response to the treatment will
tter.

PRIVACY. The patients should have an n&a which cffers them privacy while they are
undressing and preparing for treatment. Patients do not need any extra eyes staring at
them. A simple curtain may be all that s needed to provide the patient with the privacy
needed.

SECURITY. For the patient to be comfortable and relaxed he needs to be positioned
$0 he will not feel that he is about to fall off the treatment table. There should be
no feeling that the part being treated s about to fall. The patient should not have to
exert any conscious effort to remain in position.

gl‘ﬂ




MODESTY. Never expose the patient in a manner that will make him fee) embarrassed
or {11 at ease. The patient will be draped with a sheet, towels, or soms type of gown
50 that the only part of the patient exposed will be the part being treated. When
draping the patient make sure that the patient’'s clothing «djacent to the area being
treated is protected and will not be sofled during the treatment.

BASIC POSITIONS. Thers are five basic positions used for positioning patients.
These five basic positions are standard positions for certzin body aress. basic
positions may be modified to mest ary sitvation.

Prone. This position 13 used pmurﬂ{ for treatsents to the posterior urcts of
the body. In this position the patient will be 1ying on his stomach with a pillow
placed under the abdominal area to reduce the Tumbar curve. Another pfllow wil) be
placed under the ankles to s11ghtly flex the knees and relieve the ressure from the
end of the treatment tadble on the dorsa) aspect of the feet. A small pillow or folded
bath owel or sheet may be placed under the patient's head,

Supine. This pesition 1s ysed primarily for treatments to the anterior aspects of
the body. In this position the patient wil) be lying on his back with s pf)low placed
under his knees and another pillow aty be placed under his head.

Lateral Recumbent. This position 1s used primarily for treatments to the laters)
aspect of the body. In this position the patient will de lyh, on his side with a pillow
placed between his knees and & pillow placed under the patient’s hesd. A pi)low My de
placed along the anterior or posterior t3pact of the trunk of the body. T:l patient's
Tegs should not be straight. HNe mey have one or both of his knees flexed.

Semi-recumbent. This position is used primarily for treatments o the face. Some
patients with certain rupmtor{ conditions may be placed in the semi-recusbent position.
In this position the patient will be 1ying on his back with one end of the plinth raised.
If the end of the plinth cannot be raised o chair padded with pillows will serve the sSame
purpose. A pillow should be placed under the patient's head and another pillow under
the patient's knees.

Sitting. This position 1s used primarily for treatments to the shoulder and upper
back. In this position the patient will generally be sittiag in a chair or potsibly
on & stool. There are several modifications of sitting position. Three of the most
frequently used modifications wil) be discussed.

1. Sitting with arms resting on the 1ap. In this position the patient is te be confortably
sedted with one to three pillows placed on the Tap to support the arms.

2. Sitting, leaning forward on the plinth. In this position the patient will de comfor-
tadly seated, leaning forward and resting on the plinth. One to three pillows My bde
placed on the plinth for the patient to lean into. Special care should be taken to
position the patient so that hs knees are comforcably placed under the plinth and not
bumping into the edges of the plinth,

3. Sitting with an upper extremity supported on the plinth. In this position the patient
is to be comfortably seated beside the plinth with hMs upper extremity resting on one

or two pillows which have been placed on the top of the plinth. In this position the
shoulder should be in approximately 90 degrees of abduction.

24




QUESTIONS

1. What 13 used to assfst in obtaining the maxime] therapeutic response from a
treatment pregram?

2. What guidelines are to be followed when positioning the patient?
a.

b.

c'

3. Why is it necessary to comfortadly position the patient?

a.
b.
¢.

4, To' help prevent extra eyes from staring at them, patients need

5. If a patient must exert any conscious effort to remain in position, it would
indicate that he is not

6. What can we do to keep the patient from feeling embarrassed or {11 at ease?

7. List the basic positions used for positioning patients.




d'
.I

3. Where are the pillows placed when ‘the patient 1s in the prone positien?
a.

b.
CI

9. In the prone position, what ares of the body may be trutod‘?

10. What ares of the bedy may be treated from the supine positfon?

11. Where are the pillows placed when the patient 15 in the supine pesition?

' ' (
12. When the patient is in the Yateral recumbent position, what part of the body may g
be treated?

13. In the lateral recumbent position, where would the pillows be placed?
‘I

c.

14. What position 1s used primarily to treat the face?

15. In the sitting position, what areas of the body may be treated?
a.

b.
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16. khat are the modifications to the sitting pesition?

§.

c.

NOTES:



MASSAGE

Aspects of Mestage

OEFINITION. Massage i3 the sciontific snd systemetic mnipulation of the seft
tissves of the body for therspeutic purpeses. It s one of the oldest ferss of physical
treatment, yet with refined application 1t 13 sti}l 4 effective mosns of treating
cortain musculoshalets! conditions, Adninfstering messege scientificall calls for an
understanding of the myscles snéd Joints of the ares to be treated a3 well as know!
of the condition treated. Systematic application fndicotes the mes M3t be planned

g executed 1n & manner which prometes the dessre¢ physiologicel e;:o':ts. Since the
Ktusl message s primerily & meter skil} frequent practice 1s needed te dwelep

coordination snd estedlfsh fi.- patterns,

PHYSIOLOGICAL EFFECTS. The effects of Mssage on the humin body Mave been scleat!-
fically studfed and decumented. Thete effects will be presented by snatemical stry~ture
o emphasize it Mppens in the aress nissped.

The Skin. Mechanfcal stimulation of the skin dialates the arterfeles producing &
temporsry hyperenfa, premotes the movement of fluids, exerts & clesnsing effect, nd
promotes & feeling of warmth,

The Subcutanesus Tissue. In the subcutaneous tissue, massage premetes Sovement of
fluids and Toesens elastic tissue.

The 32004 Vessels. In the skin and Subcutoneous tissues, veneus ung vetsels can be

effectively emptied which in turn promates arterial flow, active Ryperenia, and more
active reabserstion of fluids and wastes.

The Muscles. Massige improves circulation, removes waste products, and helps to stretch .
Intramuscular connective tissue. -

The Nervous System. Nervous tissue, primarily SeNSErY nerve endings, may be stimudlates
or sedates by massage. .

INDICATIONS FOR MASSAGE. The following are indications for giving massage.

m“rrgutic conditions of muscles and Juints such as spreing, straing, and edematous
tions,

1.
¢
2, Muscle spases.

3. Fidrositis and myositis.

4. Arthritis,

5. Admesions and scar formations.
6. Recent amputees.

7. Certain respiratory conditions.

CONTRAINDICATIONS FOR MASSAGE. The following contraindications for giving massage
dre to be followed.

1. Mounds. skin eruptions, and ‘~flamertory processns on cr beneath the siin.
2. Acute inflammatory conditions.
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3. Tubercular jofnt conditions. :

4. Malignancies.

5. Advanced debilitating conditions.

6. Neuritis and neuralgia during the acute 1nflmtory‘ stages.
7. Phleditis or an area where a thrombus may exist.

8. Cellulitis.

Media Used for Massage

LUBRICANTS. For general massage the most frequently used media is mineral oil; but other
media such as olive oil, cold cream, or talcum powder are used. For scars, healed skin
grafts, and hetled burns use lanolin, cocoa butter, olive oil, cold cream, or various
mixtures of these agents. Lubricants should be used generously when there is excessive
hair, thick dead skin, espectally after a 1imd is removed from a cast, and when there
is extremely thin skin which is often present in old, emaciated or very young patients.

ALCOHOL. The patient should be warned that the alcohol will feel cool. Before
applying the alcohol, pour it into the hand so that 1t will be warmed slightly. Alcohol
My be used t0 remove excessive amounts of lubricants from the skin after tiie massage.
It 1s not used on the patient's face.

CARE OF MATERIALS. Keep mineral oil and alcohol bottles clean. Wipe bottles after
each use. Wash and refill bottles periodically. Pour liquids into the hand without
touching the rim of the bottle. Lanolin, cold cream, and other ointments should be
removed from their containers with a tongue depressor. A1l 11ds should be replaced
inmediately after yse.

Basic Considerations for Massage

PLANNING. When massage is to be udministered, consideration should be given to
prepdring for the treatment by planning fn the following areas.

1. Personal hygiene. Keep your hands soft and free of calluses. Keep fingernails short
and free of hangnails and avoid wearing rings and bracelets. Wash hands in warm water
prior to the treatment.

2. Treatment area. The area should be private but well lighted. The linen should be
clean and neat, and the treatment table should be fim.

3. The patient. Utilize the techniques for proper positioning, drape exposed areas
adjacent to the area to be treated.

Massage Movements

IMPORTANCE. In mastering massage you must learn the types of movements and their
purpose and be able to execute them properly.

STROKING. (effleurage). Stroking {s even or uniform pressure exerted along a certain
path which s directed toward the center of the body along the lines of venous circulation.
It is applied in a slow, gentle, rhythmic manner and may be administered with varying
degrees of pressure. Superficial or light pressure stroking (effeurage) has a reflex
action which may be stimulating or sedative depending on the manner in which it is used.
Oeep pressure stroking (effleurage) has a mechanical reaction and is used to empty blood
and 1ymph vessels, relieve edema, and stretch adhesions.

?
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KNEADING (petrissage). Xneading strokes do not glide over the skin, but 1{ft the
muscle or t{ssue between the thumd and fingers or between the palmar surfaces of both
hands. Kneading {s performed with circular movements of the hand or the thumb and fingers.
Usually four circles are made in one area and then the hands glide to an adjacent area
where the circular movements are repeated. Pressure is exerted toward the midline of
the body and in the direction of venous flow.

FRICTION (compression). Friction consists of a series of small circular movements
performed with the thumbs, fingertips, or the heel of the hand in firm contact with the
part so that underlying tissues are moved. The fingers do not move on the skin; the
fingers move the tissues under the skin. Friction is used to free adhesions areund
scar tissue and to promote absorption of exudates around edematous joints.

TAPOTEMENT (striking). Tapotement consists of any series of brisk blows which follow
each other rapidly. The hands and fingers are relaxed with the movement coming mainly
from the wrists. Tapotement is stimulating and, since most therapeutic massage is for
relaxation, tapotement is seldom used. Types of tapotement include:

1. Hacking. Striking the skin with the ulnar border of the hands and the little fingers.
2. Clapping. Striking the skin with the finger tips and the heel of the cupped hand.

3. Tapping. Tapping with one or more fingertips.

F-3

Beating. Beating with the ulnar border of the closed fist.
VIBRATION. vVibration consists of a shaking or tremulous movement which comes from
the shoulder to the hands and fingers. The elbow is kept slightly flexed while the wrist

and fingers are kept stiff. Manual vibration is seldom used except to assist in postural
drainage. .

General Techniques for Massage Application

APPLICATIONS. The following techniques are to be followed to effectively apply
massage,

1. Plan the massage routine and execute it in an efficient method.

2. Use the proper type of libricant to support the purpose of the massage.
3. Examine the patient's skin prior to massage.

4. Avoid the appearance of hurrying.

5. Always start and end the massage with superficial effleurage.

6. During stroking and kneading keep the fingers together.

7. Use correct posture, keep the feet apart with the outside foot in front, follow
through with the body by bending slightly at the knees and hips.

8. End the treatment in a manner which promotes relaxation. Wipe off lubricant, apply
alcohol warmed by the hands, and then dry the part.
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Uns and Oon'ts of Massage

PERSONAL CONOUCT. The application of massage is a treatment which becomes personal
in nature due to the hand contact. Therefore, your conduct during the treatment is of
the utmost importance. The following 1ist should guide your actions and conduct.

1. Speech and manners should be impersonal.
2. Xeep both hands In firm contact with the patient at all times.
3. Never allow careless wandering of the hands.
Massage Procedures
AOAPTATION OF STROXES. Once you have mastered the strokes and techniques of massage
you should be able %o adapt them to any area of the body. Rather than cover each
area, we will seleci the areas that are most frequently massaged.

Massage to the Cervical Reglon

POSITION OF THE PATIENT. The usual position of the patient is prone with the face
stratght down and a pillow under the chest, a pillow under the ankles, or the feet over
the end of the plinth, a folded towel under the forehead, and the arms relaxed at the
sides, or abducted with the elbows flexed. An alternative to the prone position is the
sitting position and is used when the patient is not comfortable in the prone position.
Seated on a stool or chair, the patient leans forward resting his chest on the plinth
with his forehead on crossed arms, supported on one or two pillows.

POSITION OF THE TECHNICIAN. When the patient is prone, the physical therapy techniciin
stands at the side of the plinth at the level of the patient's mid dorsal region. He
stands with his feet apart, with the outside foot forward.

USUAL CLINICAL PROCEDURE FOR CERVICAL REGION MASSAGE. The following steps are usually
followed.

1. Stroking (effleurage). Approximately c}ght strokes.

2. Place the hands so that the fingertips are on the area of the patient's mastoid
processes. Cross the thumbs at the cervical spine.

5, Stroke downward over the posterior and posterolateral néﬁk. using as much of the
palmar surface of the hand and fingers as will conform to the part.

¢. As the stroke nears the base of the neck, spread the hands and stroke from the
base of the neck laterally over the shoulder and deltoid muscles.

d. Release the pressure and return the stroke over the posterior deltoid and shoulder
muscles to the base of the neck. Cross the thumbs and stroke upward to the mastoid region.

2. KXneading (petrissage). Approximately four series.
a. Place the hands so that the fingertips are below the patient's mastoid processes.

b. Make circular kneading movements with the infgers and thumbs pressing downward
and toward the midline.

c. A cycle consists of four circular movements with pressure on the downward portion
of the stroke. After four strokes, advance the hands downward to the new area and continue
the movement. Four Cycles usually brings the hands out over the shoulders.

9
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d. Release the pressure and return the stroke over the posterior deltiod and shoulder
muscles to the base of the neck. Cross the thumbs and carry the stroke upward to the
mastoid region. Repeat the procedure four times.

3. Friction. 8oth hands, two series.

a. Using both hands, place the hands so that the fin?ertips are below the mastoid
processes. Rest the hands on the tips of the index, middle, and ring fingers.

b. Make circular movements simultaneously with the fingertips., The direction of
the circles, count, and pressure are similar to that of kneading.

€. Advance the movements downward to the base of the neck, then swing laterally
over the shoulder, and the deltiod muscles.

d. Release the pressure and return the stroke over the posterior deltoid and

shoulder muscles. Cross the thumbs and stroke upward to the mastoid process. Repeat
the procedure twice.

4. Friction. One hand.

2. Place the thumb on one side of the patient's cervical spine and the index or
middle fingers on the other side. Rest the free hand at the base of the neck.

b. Make circular movements with the thumb and index finger until the base of the

neck is reached, then use both hands to swing laterally over the shoulder and deltoid
muscles,

C. Release the pressure and return the strokes over the posterior deltoid and
shoulder muscles to the base of the neck. Cross the thumbs and stroke upward to the
mastdid region. Repeat the procedure twice, Conclude the massage with stroking. ~

Massage to the Back

POSTION OF THE PATIENT. The usual position of the patient is prone, with a pillow
under the abdomen, the feet over the end of the plinth, a folded towel under the fore-
head to support the head {or the patient may rest his forehead on his hands), and the
arms relaxed at his side or abducted with the elbows flexed. The back is exposed from
the neck to the gluteal cleft. Although seidom used, under certain circumstances the
sitting position or the side lying position may be used.

POSITION OF THE TECHNICIAN. For stroking and friction, the technician stands at the
side of the plinth at a point just below the patient's hips, facing the patient at an
angle. He stands with his feet apart with the outside foot slightly forward. For
kneading the technician stands at the side of the plinth at the level of the lumbar area,
facing the patient. To facilitate movement of the hands across the back, he stands
with a stride stance with the feet parallel and the knees slightly flexed.

USUAL CLINICAL PROCEDURE FOR BACK MASSAGE. Except as noted below, the number of
strokes and series specified are the same for massage to the entire back, massage to
the upper back, and massage to the lower back.

1. Stroking. These strokes will be superficial and progress to deep strores.

a. Place both hands on the upper gluteal region, with the thumbs parallel and about
1 inch from the midline. Hold the fingers close together with the thumb at an angle of

2+ xtely 60 to 90 degrees. xelax the hands so that aii the palmar surface touches
the patient's back.




b. Move the hand upward in this position to the midscapular region and draw the
fingers in toward the thumbs. Move the hands upward over the area of the trapezius at
the base of the neck and then swing them outward over the shoulder and deltoid region.

C. Release the pressure on the return stroke. Move the hands over the posterior
axillary muscles, returning them to the starting positfon without losing contact.
Repeat this procedure approximately eight times.

2. Xneading. Two series.

a. Place the hands approximately 2 inches &way from, and at right angles to, the
spine on the far side of the patient's back. Place the hand nearest the feet at the
lower border of the sacrum and the other hand parallel to it at about 1 inch distance.
Keep the thumbs close to the index fingers.

b. With circular movements, move both hands counterclockwise {or clockwise) and
timed so that as one hand moves away from the spine across the muscles of the back
the other hand moves medially toward the spine. The hands should be almost flat, being
shaped to contour the back. Pick up the tissues between the hands as they pass each
other. At this time, execute the forceful part of the stroke so that the muscles of
the back are pressed downward and rolled between the hands.

€. After four repetitions of this stroke in one place, move upward by sliding the
upper hand to a new position and letting the lower hand slide Up to where the upper
hand has just been massaging. '

d. Continue circular movements to the base of the neck. Then proceed with circular
movements over the shoulder and deltoid muscles.

e. Keeping the-hands parallel, return to the starting position with a light giva’ny
stroke. At the lumbosacral regfon, glide over the same region on the near side and s*art
kneading again,

f. Repeat kneading twice over the entire back.
3. Friction. Two series. The starting position is the same as for stroking.

a. Place the hands over the sacral area, supporting them on the thumbs and finger-
tips with minimal pressure on the fingers. Place the thumbs 1 inch to 1% inches from
and parallel to the spinal column. Rest the fingers 1ightly on the back and do not
brace the thumbs.

b. Place the ball of each thumb or the fingertips on each side of the spinous process
in the erector spinal mass. Make small circles with the thumbs or fingertips, pressing
down so that no movement occurs between the thumbs or fingertips and the skin surface
(movement occurs in the underlying tissues). The movements do not glide across the
skin, as in stroking: nor do they squeeze the tissues, as in kmeading. Friction presses
the tissue.

€. After four circles in one place, move upward about an inch. Repeat friction
cycles until the lower cervical region is reached. The return stroke is the same as
for stroking. The hands stroke the area of the upper trapezius at the base of the neck
and then swing outward over the shoulder and deltoid muscle.

d. Repeat friction twice (from sacral region to cervical).

1

2510)




Massage to the Upper Back

PROCEDURE. Place the hands at appréximately the level of the patient's first lumbar
vertebra. Execute stroking, kneadfng, and frictfon fn the same manner as for massage
of the entire dack.

Massage to the Lower Back

PROCEDURE. Place the hands at the level of the upper area of the patfent's buttocks.
Execute stroking, kneading, and friction in the Same manner as for massage of the
entire back. Terminate the strokes at the mid-dorsal region of the back.

Massage to the Shoulder
POSITION OF THE PATIENT. Two different positfons may be used.

1. Sitting. The patient is seated with the back supported and the amm su ported in
abduction on the table or piinth; or he may be seated on a stool, with pilliows on his
lap and the forearm resting on the pfllows.

2. Side lying. The patient 1fes on the unaffected side with a doubled pillow under

his head, a pillow between his legs, and a pillow supporting the arm on the affected
side. .

POSITION OF THE TECHNICIAN. The position of the technician will be dictated by the
following patient positions.

1. Patient sftting. The physfcal therapy technician stands behind the patfent, or if
the support is narrow, he stands at the point of the patfent's elbow, facing the
patient's shoulder.

2. Patient side lying. The physical therapy technician stands behind the patient, N

Special Instructions., The physical therapy technician massages with one hand and

uses the other to support the patient's shoulder against the direction of the massage
pressure.

USUAL CLINICAL PROCEDURE FOR SHOULDER MASSAGE. The following procedure is usually
followed.

1. Stroking. Approximately eight strokes each, posterior and anterior surfaces.

a. Place the hand fartherest from the midline of the patient's body on his midarm,
SO that the thumb and index finger span the lateral surface with the fingers over tne
posteromedial surface. With the free hand, support the patient's arm medially. Stroke
upward to the axilla, then swing the hand over the posterior aspect of the shoulder to
the base of the neck. Release pressure and retyrn to the starting position.

b. Change hands so that the hand that has been supporting the patient's am is
placed with the fingers over the medial surface, the palm over the anterjor surface,
and the thumb over the lateral surface. The other hand SUpports the posterior aspect of
the patient's arm. Massage upward to the axilla, then swing the hand over the anterior
aspect of the shoulder to the base of the lateral neck. Release the pressure and return
tc the starting position.

25]
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2. Kneading. Approximately eight series each, posterior and anterfor surface.

a. Using the start position for stroking, perform a circular movement wfth pressure
upward, then out and awdy from the bone, completing four circular movements with smooth,
even rhythm before moving proximally,

b. Proceed upward from the midarm to the base of the neck. Repeat the procedure
eight times on the posterior aspect; then change hands and repeat the procedure efght
times on the anterior aspect of the shouider.

3. Friction. Friction {s seldom ordered. If indicated, apply smell circular movements
with the thumb.

Special Instructions. In the massage section of this study guide and workbook we
nave discussed massage to the cervical region, back, and shoulder. Massage may be
applied to any area of the body, but we have covered the most frequently massaged areas.
Once you have mastered the different strokes they may be applied to any area of the body.

QUESTIONS

1. Massage 1s the and — manfpulation of
the tissues of the body for therapeutic purposes.
2, Systematic application indicates the ™ssage must be and

in a manner which promotes the desired

effects.

3. Since massage is primarily a

frequent practice is neaded to develop and establish
firm patterns,

4. List physiological effects that massage has on the skin

5. In the subcutaneous tissue, massage promotes

and
6. In the muscles, massage improves y removes
. and helps to stretch
7. During massage sensory nerve endings may efther be or

8. List four indications for massage:

13




3. List four contraindications for massage:

b.

c.

10. The ludbricant media most frequently used fn massage is .

11. Lubricants should be used generously when there is

12, Most lubricants can be removed from the skin with the use of

13. When applying massage keep.finger nails and free

and avoid wearing and . .

14. Stroking is or pressure,
exerted along a which 1s directed toward the

of the body, along the 1ines of

circulation.

15. Superficial stroking has a action which may be
i or depending on the mnner‘ in which 1t is used. ~~ .
16. Deep pressure stroking has a . action and is used to empty
and vessels, relieve

and stretch
17. Kneading strokes do not over the skin, but 11ft the
or between the and or
between of both hands.
18. In friction, the fingers do not » the
fingers move
19. Tapotement consists of any of which follow
each other rapidly.
2G. Vibration consists of a or movement
which comes from the to the hands and fingers.

14
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. 21. Always start and end the massage with

22. End the treatment in a manner which promotes

23. Use the proper type of ludbrfcant to

of the massage.

NOTES:

15
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THERAPEUTIC MEAT
Aspects of Therapeutic Heat

UNIVERSAL FORM OF TREATMENT. Meat s one of the oldest and most universally used
forms of treatment. Thae use of heat 1s a well established and ms jor portion of the
trestment program in physical therapy and continues to grow in importance. The role of
the physical therapy techaician in the application of therapeutic heat 1s aiso growing
in importance. As a technictan you will be applying many forms of heat. Trestment My
range from a basic mofst heat pack to sophisticated heating modalitfes. To apply any
form of heat safely and effectively, however, you will need to gain an understanding
of the nature of therapeutic heat, its effects on the body and spacific conditions
controliing its use.

METHODS OF THERAPEUTIC HEATING. Conduction, convection, conversion, and radiation
are the four methods used to transfer heat to the body for therapeutic purposes.
Although these methods are most frequently used separately, some treatments in physical
therapy may utilize a combination. It should be noted that the body cen lose heat by
conduction, convection, and redfation

Conduction. Heat transfer by CONDUCTION occurs when two objects of different
temperatures come into contact., HKeat always tends to pass from warmer to colder objects.
The bot object becomes colder and the cold object becomes hotter until both have & common
temperature. This method of heating is seen in the use of moist heat packs.

Convectfon. MHeat transfer by CONVECTION occurs when there is an exchange of haat
between the surface of an object and a fluid or gas which {s moving past surface of the
object. Heat transfer by convection is a special type of conduction since the exchange

of heat between the surface of the object and the moving fluid or gas occurs by comduc-
tion. Thé movement of the fluid or gas carries the heat te or away from the surface of .
the object. An excellent example of convective heating is seen in the circuiating water ~

of & whirlpool bath.

Conversion. Heat transfer by CONVERSION occurs when various types of energy penetrate
into the deep laysrs of the body tissue where it is converted into heat. This method of
heating 1s accomplished by various deep heating modalities such as ultrasound and short-
wave diathermy.

Radiation. The last method of heat transfer is by RADIATION. Radiation occurs when
there is an exchange of heat in the form of infrared rays. These -rays are.actually
electromagnetic waves which travel through space. At the instant they strike an object
these waves are transformed into heat.

PHYSIOLOGICAL EFFECTS OF HEAT. Many changes will take place in the body with the
application of heat. You, the technician, will be able to recognize some of these physio-
logical effects while other effects will remain unobservable. Basically, two types of
effects. local and distant, my occur within the body.

Local Effects. These occur in the immediate area being treated. The primary effect
will be an increase in temperature at the site of application. The increase in
temperature in the tissues in the immediate area causes an increase in their metabolic
rate. This increased metabolic rate produces a further increase in heat at the site of
application and, also, an increase in the production of metabolities which are waste
products produced as a result of cellular metabolism. The increased formation of
metabolities causes an arterioler dilation which results 1n two effects. First, capillary
blood flow is increased and second, capillary hydrostatic pressure s increased. Increased

Y ea 15 deneficial to the 2)dy in several ways. The increase in heat and aetadbolities

1S carried away from the site of application. Oxygen. nutrients, antibodies, and
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leukocytes are transported to the site of application which atids in the healing process.
An increase 1n hydrostatic pressure may be an adverse effect in patients who tend to form
edems easily. Excessive edema 13 not a desirable effect and measures must be taken to
reduce edema caused by heat.

felief of Pain. The preceding local physiological effects have been a result of an
fncrease In the metabolic rate at the site of application. Analgesia, the relief of pain,
is one local effect which mey not be the direct result of an increase in local metabolic
rate. The physiological reaction of analgesia at the site of application is not fully
understood at this time; howaver, analgesia is probably the one local physiological effect
for which heat will frequently be prescribed.

Precautions. As in al! forms of treatment, there are precautions which should de
obsery adninistering therapeutic heat. A normal reaction to the application of
heat is an increased b100d flow which results in a convective loss of heat from the ares
being treated. If the patient's vascular system is unadle to respond adequitely there is
no convactive transfer of heat by the dlood from the skin surface. If this accumilation
of heat happens, the patient will be burned by dosages which could normally be tolerated.

Distant Effects. As a result of local heating there are certain physiological effects
which occur at some distance away from the site of heat application. These effects are
known as distant or systemic effects. When heat is applied to one extremity, for exsmple,
the local physiological effects which occur at the site of application will also occur in
the oppesite extremity. This reflex response is called a consensual reaction. This !
consensual reaction, occurring in the opposite extramity, will be less pronounced and {ts
intensity 13 dependent on the size of the area receiving heat at the site of application.
The congensual effect i3 useful when heat cannot be applied directly to an ares with
impaired sensation. .

Precautions. Some systemic effects may require precautionary measures to avoid injury
to the patient. As a result of convective transfer of heat to the rest of the body, a
general sedative effect 13 brought about. This reaction is not completely understood
4% this time. Precautions should de taken to insure that the patient will not be harmed
should he fall aslesp. Another systemic effect requiring precautionary measures 1s that
of an increased cardiac output. This effect 1s slight; however, the patient with a heart
condition or the very old can be injured by the increased demand placed on the heart.

Factors Determining Physiological Effects. With the application of heat, the
previously mentionec physiological erfects will occur. In determining the number and
fntensity of these effects, we must first understand some major factors. The level of
tissue temperature is one major factor. It is important to note that the appropriate
therapeutic range for tissue temperature 1s 104° to 113.9°F (40° to 45.5°C) and that the
duration of this tissue temperature elevation 1s Important in determining therapeutic
value. The treatment duration is from 3 to 30 minutes in length depending on the type
of modality used. Intensity of physiological effects, to a large extent, is determined
by the rate of tamperature rise in the tissues. Another major factor is the size of the
site of heat application. The temperature of issues in the site of application is
greatly affected by the body's ability to disperse heat from the area. Tissue tesperature
1S more intense as the size of the area being treated is increased.

CATEGORIES OF MEATING. AN fcal therapy heating modalities are placed in two
categories--vigorous heat and miid heat. A general description of each category will be
useful to the technician in determining which modality should be used.

Vigorous Heating. Vigorous heat is the most intense application of heat with the
highest temperature being produced where the therapeutic response is needed. The tissue
temperature is inCreased almost to the tolerance level which wild be just under 113.9°F
(45.5°C) to be effective. With this type of heat, the effective tissue temperature is
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maintained for a relatively long period of time. Normslly, most treatments are 20 minutes
in Yength; however, this period-of time should not exceed 30 minutes to fnsure tissue
damage does not occur. Tissue temperature i3 {ncreased at a very rapid rate and in most
cases takes approximately 5 minutes to reach the tolerance level. Vigorous heating §s
used mostly in treating chronic disease processes. This intense heating produces greater
extensibility in fibrous tissves such as tendons, joint capsules, and scars. Vigorous
heat i3 also used in the treatment of joint contractures and deep chronic inflasmatory
diseases. Marked incresses in vascularity is produced with this heat and range of motion
therapy is aided due to greater extensibility of the tissues. Vigorous heating fs con-
traindicated in the presence of acute inflammatory procesves. Applying vigorous hest

to an acute inflasmatory process may cause tissue necrosis by increasing the intensity

of the alreddy inflamed condition. An acute protruding intorvertebral disc (ruptured
disc) is an example of a contraindication. In this condition, added heat im an inflamed
asa arfu: an increase in edems Causing extra pressure on nerve roots may lead to undesir-
able effects.

Mild Heating. With mild heating a relatively low temperature is produced at the site
of the pathological lesion. A higher temperature is produced in the superficfal tissues
as these tissues are closer to the source of heat and distant from the pathological
lesion. The tissue temperature is increased at a slow rate and in most cases it takes
approximately 10 minutes to increase the tissue temperature to an effective level. This
effective tissue temperature is muintained for only a short period of time. Mild heat-
ing 13 used mostly for treating subacute disease processes such as sprains and strains
(after first 24-48 hours) and also muscle spasa.

INOICATIONS. The relief of patn is probadly the most common and frequent indication
for therapeutic heat. This analgesic effect of heat is effective in relfeving pain
of superficial origin and also beneficial for relieving the pains of arthritis or
muscular traums. increase in cutaneous blood flow is also an indication for heat.
If there {3 good circulation the heat may be applied locally; however, if the site of
application has impaired circulation a consensual reaction is required. With the use
of either method the increased blood flow will promote the healing of wounds and ulcer:
due to an increased supply of oxygen and nutrients. Along with oxyger. and nutrients
specfal Teukocytes known as phagocytes are transported to the site of heat applicaticn.
The function of phaggcytu is to engulf and destroy foreign particles and micro-organisms
such as bacterta. is suppurative (pus-producing) process greatly accelerates the
healing of infections. Although an increased blood flow has many beneficial effects,
heat to the area may tend to aggravate the pain already present. This neqative effect
occurs when edems irritates sensitive nerve endings. It should be noted that this
negative effect, in itself, does not contraindicate the use of heat. Another indication
for heat i3 sedation. Heat can produce relaxation and sedation and may reduce the re-
Quirement for drugs.

CONTRAINDICATIONS. Contraindications must be observed and followed closely by the
technician in preventing serious injury cr producing undesirable effects to the patient.
Impatred circulation or impaired sensation for pain or temperature are unobsevvable
contraindications. If heat is applied to an area having impaired circulation, the skin
say be burned and the deeper tissues severely damaged. If sensation is impatred and heat
is to be applied, precautions must be taken. Firs:, reduce the intensity of the heat
below what is normally used. The area being heated must be visually inspected frequently
and to be safe do not use shortwave or microwave diathermy when heating areas of impaired
sensation since the patient's sensation must be relied on for tolerability of dosage.
Foninflammatory edema is an undesirable effect of heat which is contraindicated. Local
or remote heating aggravates edema and it is best not to use heat in the presence of
noninflammatory edema unless there is a very strong indication for it. When applying
heat, the technician should consider age as a contraindication in the young and
< «.oup pwtiat. Infants are nc: 2ble w0 tolerate heat very well because their
thermoregulatory mechanisms are not functioning adequately. It is difficult to evaluate
the heat dosage due to a lack of communication between the technician and infant.
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Children are also restiess and usually will not lie still which makes 1t very difficult
and dangerous to use shortwave and microwdve diathermy and other heating devises.
Elderly patients frequently have impatred circulation and sensation which are contra-
indications for heat. Their cirdfac and respiratory reserves mey be reduced causing
them to have a pocr tolerance to more than minimel heating. Ouring hot and humid
weather it may be necessary to shorten the duration or lower the intensity of the heat
treatment. A last contraindication for heat is the presence of embedded metals.
Embedded metals may vary from large nails to small screws or metal wires. Shortwave
and microwave dfathermy should not be used 1f there are embedded metals in the area to
be treated. Selective heating of these metals causes extreme temperature: in the
surrounding tissves. This condition can Jesd to tissue dmr. It should sl:0 be noted
that metals lying on the skin in the ares being trested will adso ve selectively
heated resulting in thermal burns.

QUESTIONS
1. Four methods of heating are:

a.

2. Heat transferred between two objects in contact with each other is termed heating

3. A whirlpoo! bath is an example of heating by

4. The transformation of energy to heat in the deep layers of body tissue is heating

5. Heating by infrared rays is the transfer of heat by

6. Infrared energy travels through space in the form of

7. Two types of physiological effects resulting from the application of heat are
and effects.

8. The primary effect of local heating results in an increase in
at the

9. An increase in tissue temperature results in an increase in

10. An increase in tissue temperature causes an increase in cellular waste products

called
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11. Dflation of arterioles causes incressed

and

1. Increased circulation afds the healing process by transforming

' , and to the sfte ef

application.

13. Increased hydrostatic pressure may cause severe

T4. Heat will frequently be prescribed to achieve the desirable effect of

15. Poor vascular supply may result in at the cite of
application.

16. Effects occuring at some distance ®edy from the site of application are
effects.

17. A reflex response occuring at s site opposfte that being treated 13 known as a

»

18. The offect causing a patient to fall asleep may result in

damige to the patient.

19. Increased con be an adverse effect in the

elderly.

20. Therapeutic range for tissue temperature is degree F. to
degrees F.

21. Therapeutic range in terms of Tength of tissue temperature elevation is from
to minutes.
22. Two categories of heating are:

b.

23. Maxisum safe tissue temperature is just under degrees F.

24. Tissue damage may result with an application of a maximum safe tissue temperature

for longer than ainutes.
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25. Vigorous heating takes approximately minutes to reach the tolerance level.
26. Vigorous heating produces greater extensibility in fibrous tissues such as
, and

27. Vigorous heat is contraindicated in the presence of

28. Mild heating in most cases takes approximately minutes to reach an effective
tissue temperature level. .

29. Most subacute disease processes such as v » and

are treated with mild heat.

30. The relief of pain, an indication for heat, is called

31. Special leukocytes called help fight infections which accelerates
the healing process. '

32. Caution should be taken to prevent occurring with an application of
heat.

33. List five contraindications of heating:
..

b.

C.

d.

e. ’

34, Embedded metals may result in of the metal.
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INFRARED HEATING

General Characteristics

RADIANT ENERGY. Radiation is the process by which energy is propagated through space.
Every substance with a temperature above absolute zero (-459°F) emits radiant energy
in the form of heat radfation. When electrical or chemical forces of a suitable inten-
sity are applied to various sources of matter, luminous and other forms of radiant energy
are produced in the form of electromagnetic waves.

WAVE PROPAGATION. Radiant energy in the form of electromagnetic waves normally
travels in straight lines and is subject to the following phenomenons .

1. Reflection. Rays are bounced back from the skin surface.
2. Deflection. Rays are bounced off the skin surface at an angle.

3. Absorption. Up to 95 percent of {nfrared radiant energy is absorbed by the skin
tissues to a maximum of 3 mil)imeters.

ANGULATION OF RAYS. The patient receives the optimum radiation {f the source of

radiation is at right angles to the area being treated. This is known as Lambert's
cosine law. .

INTENSITY. Intensity of radiation varies with the distance between the heat source
arid the area treated. Increasing the distance decreases the intensity; and conversely,
decreasing the distance increases intensity. In determining distance/intensity relation-
ships, the Inverse Square Law is used. Intensity varies inversely with the square of
the distance.

Sources of Infrared Radiation ,\'
NON-LUMINOUS INFRARED. Heated coils or carborundum filaments emit this low tempera-
ture radiation. Because of the long wavelength produced, it is sometimes called far
infrared. Non-luminous infrared is seldom used due to the low temperatures produced.
LUMINOUS INFRARED. Incandescent bulbs of various strengths are used to produce this
high temperature infrared. Luminous infrared is also called near infrared due to its
short wavelengths. The two most commonly used Juminous lamps are the 250 watt and 1000
watt intensities. Another type of {nfrared lamp that is ysed is the quartz infrared.
See Figure 1,
. Physiological Effects of Infrared
EFFECTS OF HEAT. Generally speaking the effects of heat will be the same regardless
of the source. The key to understanding the body's reaction to heat is arranging the
effects in the proper order and then looking for the relationship between the items.
1. Rise {n temperature in the part being treated.
2. Increase in cellylar metabolism.

31 Vasodilation with 2 resulting {ncrease in circulation. It should be remembered that
heat can be detrimental {f circulation {s not adjusted to meet the needs of the cell.

4. Stimulation of sweat glands due to activation of the hypothalamus which regulates
. L, Longtratere, : : .
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5.
6.

Figure 1. Quartz Infrared Lamp

Sedation of nerve endings resulting in relief of pain.
Relief of muscle spasm by increased blood supply and sedation of nerve endings.

Dangers of Excessive Heating. Excess heat can cause a counter trritation, wheal

formation, local edema and if prolonged, a second degree burn.

Application of Infrared

ADVANTAGES OF INFRARED HEAT. Following are the main advantages for using infrared

heat.

1.
2.

Pgrmits observation of the area being treated.

Exerts no pressure on the part being treated.

Easy adjustment {n intensity of heat.

Large areas can be treated.

Awkward positioning of patient does not restrict its use.

Ease of application and operation.

Although a superficial heat, eTevation of temperature in deeper tissues may occur.

Heat at constant temperature is supplied to the area throughout the entire treatment.

23




INDICATIONS FOR TREATMENT wWITH INFRARED. The following are indications for infrared.

1. Preliminary to other treatments. Heat warms the tissues making them more supple for
manipulation with massage, exercise, or electrical stimylation,

2. Traumatic and inflammatory conditions such as sprains, strains, contusions, synovitis,
myositis, muscle spasm and dislocations.

3. Arthritic condictions.

CONTRAINDICATIONS FOR TREATMENT WITH INFRARED. The following contraindications are
to be followed.

1. Areas of impaired skin sensation,
2. Areas of impaired or reduced circulation. .

TECHNIQUE OF APPLICATION. Use the following technique when applying infrared.
1. Safety check the equipment. Plug, switch and element.

2. Warm up the lamp prior tqQ treatment. Allow 10 minutes for the warm up when using far
infrared or non-luminous lamps .

3. Observe the area to be treated and {nsure the patient has norma) sensitivity,
Instruct the patient of treatment aims and type of feeling of warmth to expect.
Instruct the patient to report any uncomfortable feeling of heat.

Position patient properly.

~No o W o

Align lamp and adjust distance of lamp from the skin surface.
8. Set the timer for treatment duration, usually 20 minutes.
9. Check the patient during the treatment.

10. If giving a facial treatment, protect the eyes with either wet cotton balls or dark
glasses,

11. Following the treatment, allow the patient sufficient time to cool off.

DOSAGE FACTORS. The length of an infrared treatment will remain constant with the
application of any infrared lamp. In determining dosage, we need to consider two factors,
intensity of the bulb and distance of the lamp from the skin surface.

TIME. Treatment time {s usually 20 minutes.

DISTANCE. Start the treatment at the specified distances for the following Infrared
lamps.

1. 1000 watt lamp - 30 inches from skin.
2. 250 watt lamp - 15 {nches from skin.
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Inverse Square Law. When raising or lowering the lamp to adjust dosage, consider

inverse square law.

PRECAUTION. Hyperemia {s a desired effect. If the intensity is too high, blaotchy

areas will appear against a background of hyperemia,

QUESTIONS

1.

Infrared is a type energy.

mm is the maximum penetration of infrared in the skin tissues.

A low-temperature radiant heat is produced by a infrared lamp.
The lamp used most often in Physical Therapy is the infrared,

One adverse physiological effect which might occur with excess infrared is a

2. Infrared travels in the form of

3. Three factors affects infrared waves are:
4,

5. Define Lambert's cosine law.

6. Define the Inverse Square Law.

7.

8.

9.

10. Infrared can be used as a preliminary treatment for
and

1.

treated with infrared heat.

2.
13.

14,

15.

Sprains, strains, myositis and muscle spasm are some

The infrared lamp should be allowed to warm up minutes prior to treatment.

Two contraindications for infrared are . and

Normal treatment time for infrared {s minutes.

Two factors which determine dosage are buld and of the

Tamp to the

16.

Two commonly used intensities are the watt and watt lamps.
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17. When raising or lowering the lamp to adjust dosage, the

should be considered.
18. The 1000 watt lamp should be spaced inches from the skin.
19. The 250 watt lamp should be spaced fnches from the skin,

¢0. A desirable physiological effect with application of infrared is

21. will appear on the skin if the intensity of the heat is
too high.

MOIST HEAT PACKS

Physiological Effects of Mofst Heat

CLASSIFICATION OF PHYSIOLOGICAL EFFECTS. The physiological effects of moist heat
are similar to those of other forms of local heat. Although much overlapping may be
seen, we will {dentify the specific effects of moist heat. Physiological effects may
be classified as either local or systemic.

Local Effects. These following effects occur in the area near the source of heat.
1. Local increase in tissue temperature.
2. Increase in local metabolic note.
3. Increase in local circulation.

a. Arteriolar dilation. .

~

b. Increase in capillary blood flow.

c. Increase in capillary hydrostatic pressure. It should be noted that an increase
in hydrostatic pressure leads to an increased tendency to form edema.

4. Analgesia (Relief of pain).

5. Increase phagocytosis. A phagocyte is any cell that ingests micro-organisms or
other cells and foreign particles.

Systemic Effects. The following systemic effects may occur.
1. Sedation.
2. Reflex vasodilation.
3. Increased cardiac output.
4. Increased pulmonary output. .
Application of Moist Heat Packs
INOICATIONS. Following aré fndications for using moist heat packs.

-

=fisteswr te other treatmers: {.e massage, exercise, .. electrical stim:latici.
?
i

; °
!
)
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2. Traumatic and inflammatory conditions. The following are listed:

a. Sprains and strains. However, moist heat should not be applied within the first
24-48 hours or with the presence of excessive edema.

b. Muscle spasm.
c. Oislocations.
d. Synovitis and myositis.
e. Contusions,
3. Arthritic conditions.
CONTRAINGICATIONS. The following contraindications for moist heat packs are given.
1. Areas of impaired circulation.
2. Areas of impaired sensation.
3. Areas where the weight of the pack would not be tolerated by the patient.

TECHNIQUE OF APPLICATION OF MOIST HEAT. It will be helpful to use the following
technique when applying moist heat packs.

1. Have patient remove the clothing from the area tc be treated. A visual inspertion
of the area is necessary to detect abnormalities on the skin surface such as burns,
scar tissue, or open wounds. » *

2. Position and drape patient for treatment.

3. Select a pack from the hydrocollator unit, which has been sufficiently preheated.
Packs which have been used require a minimum of 10 minutes in the hydrocollator: unit
to reheat properly,

4. There should be 6 to 8 thicknesses of bath towels between the patient and the pack.
Commercially prepared covers may be used when available.

o
5. Apply the moist heat pack so the surface of the treated area 1s heated uniformily
and the pack 1is secure.

6. Set a timer, allowing 20 minutes for treatment.

7. Put a call bell within the patient's reach or be within verbal calling distance.
The patient should be checked for tolerance to the heat during the first 10 minutes.

8. Post treatment care.
3. Remove pack and replace in hydrocollator ynit.
b. wWipe moisture from the area treated.
c. Allow the patient to cool, especially iin the winter.

d. Clean and ready the treatment area foil the next patient.
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DISADVANTAGES. Following are some disadvantages of moist heat packs.
1. Area being treated is not visible,
2. Positioning pack may be awkward.
3. Wefght of the pack may cause the patient some discomfort.
Mofst Heat Equipment

HYDROCOLLATOR PACK. The hydrocollator pack is canvas covered and filled with a
silica gel. It is the most comnon type of moist heat pack and is avatlable in different
sizes and shapes.

CERVICAL MOIST HEAT PACK. The cervical pack is a special hydrocollator pack
designed to conform to the cervical area.

HYDROCOLLATOR UNIT. Hydrocollator packs are contained and heated to 170°F in this
water filled cabinet. (See Figure 2). In most of the units the temperature of the
water is thermostatically controlled,




Figure 2. Hydrocollator Cabinet
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QUESTIONS
1. List five indfcation for motst heat pack.

a.

b.

c.

d,

e.
2. The weight of a mofst heat pack on the patient might be considered to be a
3. Impaired and are contratndications.
4. The first step in applying a moist heat pack s removal of from
the area.
5. Proper reheating of a mofst heat pack requires at Jeast —_nminutes.
6. Moist heat packs will be wrapped in thickness of towels.
7. Normal treatment time for a moist heat pack s —— minutes.
8. Patients should be checked during the first ——_ Mminutes of treatment to insure
that tolerance to the heat s not exceeded. .
9. Allow the patient sufficient time to before leaving the clinic. N\
10. List three disadv.antages of moist heat packs.

a.

b.

c.
11. The is designed for treatment of the neck.
12. Hydrocollator packs are covered and f{lled with
13.

The temperature maintained within the hydrocollator unit is °F.
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PARAFFIN BATH

General Characteristics

OESCRIPTION. Paraffin baths consist of melted paraffin wax and mineral oil, kept

at 2 constant temperature, to provide heat to the elbows, forearms, hands, ankles and
fest. (See Figure 3.).

MIXTURE, The paraffin bath contains seven parts paraffin wax to one:part mineral
011, A correct mixture 1s determined by the end product which should be a soft pliable
glove. More oil 1s needed in the mixture 1f the glove is too crisp. More wax is
needed 1f the glove is too mushy.

TEMPERATURE. The temperature of most waxes that are not thinned with mineral ofl
are normally too hot for therapeutic use. When mineral of1 13 added to p» *fn in a
1 to 7 ratio, the melting point s lowersd to 125.6°F. The temperature of .  bath
sosution 1s kept between 128° and 130°F. This temparature in water is scalding; however,
it 1s tolerated well in a paraffin bath. Due to a difference in the density of the
paraffin mixture, heat 1s transferred to the skin more slowly, allowing the circulatory
system enough time to conduct heat away from the skin surface. Treatment with paraffin
above 130° may be injurious to normal skin.

ADVANTAGES. The following are advantages of paraffin bath.

1. This Jocal heat can be tolerated at imntuns higher than those produced by
other heating modalities.

2. It leaves the skin pliable (minera) oil).

‘ 3. The part being treated cin be elevated reducing the production of edema with the
application of this heat.

4. The wax completely coats the part and prow{ides a uniform heat. .

OISADVANTAGES. The following disadvantages are associated with paraffin bath.
1. Treatment is limited to the distal extremities, t.e. hands, forearms, feet.
Wax cannot be applied over open lesions.

Some patients cannot tolerate the high heat of paraffin.

o~ [#%) ~
. .

. Paraffin treatments tend to be messy and the bath itself tends to collect dirt and
debris from the skin.

INDICATIONS. Following are indications for using paraffin bath.
1. Any condition which will benefit from a superficial local heat.

2. Rheumatoid or Ostecarthritis. The very high temperature causes a decrease in pain
within the joints.

3. Prior to exercise ¢ wssage.

4, Tenosynovitis. Int.. ation of a tendon and 1ts sheath may be treated successfully
with paraffin, espectally when the condition affects the wrists or ankles.

k)|
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Figure 3. Paraffin Bath
32

271

.
H
1
.
.




CONTRAINDICATIONS. The following are contraindications for using paraffin dath.
1. Paraffin cannot be applied over open lesions.
2. Paraffin cannot be applied over rings or any jewelry.
3. Paraffin should not be applied in certain skin conditfons.

. PHYSIOLOGICAL EFFECTS. These will be the same as those from other methods of thera-
peutic heat.

Appltcation of Paraffin Batn
PRINCIPLES OF APPLICATION. The following principles are te be followed:
1. Check the temperature of the bath at the beginning of each day.
Check the temperature prior to each treatment.
Have the patient wash the part prior to treatment.
Check the p'art for lesions and jewelry,
Have all necessary equipment close at hand.
Properly drape the patient to protect clothing.

~4 o o o~ [ =) "~
. - P . « .

Choose the method of application.

[ 4
METHOOS OF APPLICATION. Choose one of the two following methods for applying
paraffin wax.

1. OIP and WRAP

8. The part to be treated is dipped in the paraffin 8 to 10 times,

b. Allow to harden between dips (10-15 seconds).

C. After the appropriate number of coats have been applied, wrap the part with
either a plastic bag or paper towels and over this, wrap the part in a turkish towel.
Cosmercially available gloves are sometimes used in place of the turkish towel.

d. Instruct the patient to be seated and set a timer for 20 minutes.

2. IMMERSION

8. The part to be treated is dipped 8 to 10 times.

b. After the appropriate nusber of coats have been applied, have the patient immerse
the part in the bath and leave 1t there for the treatment period of 20 minutes. If the

heat becomes uncomfortable, the patient may temporarily remove the part baing treated
from the paraffin bath.

3
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QUESTIONS

Y. Pareffin bathg consist of snd

2h The mixture ratio of & peraffin bath is parts pereffin to part aingrel
oil.

3. The melting peint of the wax-oi! mixture {2 °F,

4. Temperstures in the bath are hept between * and *F.

5. Temperatures sbove °F can result in burns,
6. List two advantages of paraffin baths:

'R

8
7. List twe disadvantages of peraffin bath:

..

. . '
8. List twe indications for paraffin baths:

'R

>. . . .
9. Jewelry and open lesions are for nutm; bath. ' ™
10. Two mathods of application are:

.l
b.
1. Treatment time for both metheds is ) ainutes.

12. To prevent collection of dirt and debris in the bath, the patient should
the part prior to treatment.

}
i
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WIRFOOL

Basic Terms

HYDRbTHERAPY. The use of water in any of its three forms: fce, liquid, and steam
or vapor for therapeutic purposes.

WHIRLPOOL BATH. A vessel in which water at a given temperaturc is kept in constant
agitation and which permits immersion of an extremity. (See Figures 4, 5 and 6.)

HUBBARD TANK. A modified T-shaped or butterfly shaped vessel which permits immer-
sion of the entire body fnto water which s in constant agitation. (See Figure 7,)

THERAPEUTIC POOL. A pool of heated water of sufficient size and depth to permit
exercises and gait training using the bouyancy of water. -

Figure 4. Leg Whirlpool Figure 5. Arm Whirlpool

Figure 6. Lo Boy or Low and Long Whirlpoo!l
35
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Figure 7. Hubbard Tank
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General Characteristics

PHYSIOLOGICAL EFFECTS. Heated water produces all the physiological effects that
most other superficial or local heat applications produce.

1. Circulation
a. General peripheral vasodilation
b. Lymph circulation and drainage increased
c. Cardiac output and pulse rate increased.
2. Body temperature increased
3. Respiration increased
4. Metabolism increased
5. Profuse perspiration
6. Muscle relaxation
7. Sedation of nerve endings
THERAPEUTIC USES. Following are some therapeutic uses for whirlpool.

1. Heating. The constant temperature and uniform coverage provide an excellent super-
fictal heat. Large areas of the body can be treated with this modality.

2. Massage. Body tissues are compressed and massaged by the action of the moving water.

3. Debridement. Burns and open wounds are cleansed by the agitation of the whirlpoo!l
bath. A bactericidal agent is normally added to the bath.

4. Heat/Cold. Contrast baths for increased circulation.

5. Buoyancy. Aids in exercise routines, especially ambulation and range of motion
exercises. :

INDICATIONS., The following are indications for using whirlpool.
1. Arthritis or Arthralgia. Generalized with multiple joint involvement.

2. Joint Stiffness. Post casting ?requgntly require whirlpool in regaining range of
motion.

3. Traumatic and Inflammatory Conditions. Sprains, strains and contusions, myalgia,
neuritis and tenosynovitis.

4. Muscle Spasm and Spasticity.
5. Skin Care. Post casting and debridement of burns and open wounds.

6. Preliminary Treatment. Prior to administering exercise, massage, or electrical
stimulation.
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CONTRAINDICATIONS. The following contraindications are to be observed.
1. Advanced Cardiac Conditions. Strain on the circulatory system could result.

2. Hyperthyrofdism. A currently high metabolism is further increased.

TEMPERATURE RANGES. The following temperature ranges are to be observed when
administering whirlpool.

1. Leg and Arm Whirlpool, (100° - 110°F). These temperatures are subject to change
due to the patient's disability and sensitivity and also the physical therapist's pre-
ference.

2. Hubbard Tank, (90° - 100°F). These temperatures are based on the same factors as
for whirlpools. The “Sitz Bath" is maintained at approximately the same temperatures
as the Hubbard Tank.

COMPONENTS OF A TYPICAL WHIRLPOOL UNIT. Most whirlpool units have the following
components. (See Figure 8.)

1. Tank. The stainless steel vessel holding the water.
2. Turbine or Aerator. The electric motor with an attached water pump which mixes afr
and water to give the massaging effect to the patient. Most turbines or aerators will
have two valves controlling air and water flow.

a. AERATOR YALYE. This valve regulatas the air mixed with the water.

b. MATER CONTROL VALYE. Regulation of the flow of water by increasing or decreasing "\.
the hydromassage effect is performed by this valve. '

3. Temperature Gage. All tanks should be equipped with a temperature gage to measure
the water temperature within the tank.

4. Mixture Control Valve. Most tanks are equipped with this valve which requlates the
temperature of water as it enters the tank. The more expensive models may also have
3 temperature gage attached to the mixture control valve such as some Hubbard tanks.
This feature allows for exact temperature control.
Application of Whirlpaol

TECHNIQUES. The following techniques for administering whirlpool are to be observed.
1. Fill the tank to the desired depth and temperature. 0o not leave a fi1l1ing whirl-
pool unattended. Carefully measurs any bactericidal agent. High sudsing action may
result {f too much is added to the whirlpool.
2. [Instruct patient in the treatment procedures..

3. Have the patient remove sufficient clothes. For certain treatments, it may be
Necessary for the patient to make provision for wearing a swimming suit.

4. Position the patient for treatment making sure that the edge of the tank is padded
whenever the skin comes in contact with it.




Figure 8. Whirlpool Components
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5.

Instruct the patient about the hazards of the agitator, on and off switch, and water

motion. The patient should not be allowed to turn on or turn off the agitator. In
Certain situations, it may be wise to yse a safety strap on the patient due to the

sedative effect. [nsure that all dressings are removed from bath prior to starting the
turbines,

6.
7.
8.

Check on the patfent frequently during treatment.
Assist the patient after treatment.

Orain and clean the whirlpool after each patient, using proper cleaning and steri-

11zing techniques.

1.
2.

ASCEPTIC PROCEDURES. The following asceptic procedures are to be observed.
Dispose of ali bandages, dressings, and waste material in proper containers.

Cultures. Cultures should be performed at least once a week on each tank, More

frequent cultures may be necessary {f open wound or burn patients are being treated.

3.

Steriie Equipment. Burn packs, sterile sheets, towels, dressings and other sterile

materials are often ysed. Proper handling and disposition of these {tems is necessary.




QUESTIONS

1.
2.

3.

The use of water for therapeutic purposes is termed

List three modalities of hydrotherapy.

b.

c.

Immersion of an extremity is permitted in a while full

body {mmersion {s accomplished in a

4.

9.
and

10.

Whirlpool provides what type of heat?

List five physiological effects of whiripool.

b.

c.

d.

List three reasons for administering whirlpool.

b.

c.

Cleaning of open wounds and burns s termed

Agitation of water provides a effect on the body tissues.

Whirlpool is frequently given to post casting patients for

Whirlpool may be administered prior to

1,

List two contraindications for whirlpool.

b.

4]
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12, Leg and arm whirlpool temperature ranges from °F to

*F, while a

Hubbard tank or sitz bath ranges from *F to °F.

13. Temperatures of whirlpools are subject to the patients

and also the physical therapist's preference.
14. List four component parts that most whirlpool units have.

a.

b.

C.

d.

15. Atr flow in a turbine is controlled by the

16. Water flew in a turbine is controlled by the

17. With most tanks the temperature of the water entering the tank is regulated by the

18. Never let a patfent handie the
hazard.

19. A safety strap maybe required due to a

due to the potential electrical

20. The turbines may become clogged ff
prior to starting the turbines.

21. Cultures should be taken at least once a

are not removed from the bath
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MICROWAVE DIATHERMY

Characteristics

OESCRIPTION. Microwave Diathermy (MWD) is the therapeutic application of radar
waves in the form of electromagnetic radfation. The electromagnetic current produced
by a microwave dfathermy machine is similar to the waves produced by a radar station.
The waves produced by the mi¢rowave diathermy travel through space; when they enter
the body they are converted to heat by the resistance offered by the body tissues. A
MWD machine is shown in Figure 9. The following features of microwaves should be noted.

1. Although penetration is 1imited, MWD is classed as a deep form of heat.

2. Microwaves are in the form of electromagnetic radiation.

3. Microwaves travel at the speed of light and can be propagated through a vacuum.
4. Microwaves can be reflectad, scattered, refracted, or absorbed. Absorbtion and
reflection of microwaves is affected greatly by the density of the material being
exposed and the frequency and power intensity.

Equipment

CIRCUITRY. There are thres basic components of circuitry which are common to all
microwave diathermy machines; power supply, magnetron, and the antenna.

1. Power Supply. The power supply changes the alternating wall current to a direct
current. This rectified high voltage current is then applied to the magnetron tubse.
The rectified voltage applied to the magnetron is reqgulated by a varifable transformer.

‘/ 2. Magnetron. This is a special tube which transforms the rectified voltage inta high
frequency oscillations. The frequency of the oscillations is controlled by the Federal
Communications Commission. Only one frequency is allowed for microwave diathermy
operation, 2450 megahertz with a wavelength of 12.2 centimeters.

3. Antenna. The antenna apparatus consists of an adjustable arm(s), coaxial cable(s),
and an applicator {director). .

a. Coaxial Cable. High frequency oscillations are transferred from the magnetron
to the applicator through the heavily insulated cable.

b. Applicator. Four applicators are commercially available. Applicators are
sometimes referred to as directors "A," "8," "C," and "E." (See Figure 10.)

(1) "A" Director. The "A" director is round with a diameter of about 4
inches. The beam of radiation from the "A" director is shaped 1ike a ring with the

intensity in the center of ring being half the value of the intensity of the outer
aspects of the ring.

(2) "8" Director. This director is similar in shape and pattern of radfation.
The difference is in size. The "B director has a diameter of about ¢ inches.

(3) *C" Director. The "C" director is almost square and measures about 4-1/2
inches by S inches. The beam of radiation is oval shaped with the maximum intensity
being in the center of the field.




Figure 9. Microwave Diathermy Machine .
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(4). "E" Ofrector. This director is rectangular in shape measuring about 5-3/4
inches by 7 inches. The beam of radiation is similar to that of the “C* director
although much larger. '

4. Panel. The panel consists of an intensity indicator, intensity control dial, and
three 1ights which indicates when the machine 1s ready for operation. (See Figure 11.)

3. Red Light. When the red Tight s glowing 1t indicates that the mein power switch
fs turned on and the power is being supplied to the machine.

b. Amber Light. When this 1ight glows, the machine is ready for operation. The
machine has warmed-up.

C. White Light. When the white 11ght glows, a safety switch is closed 30 that
power may be suppiied to the magnetron. If the therapeutic application is interrupted,
a safety switch will open and the power to the magnetron will stop. This 13 indicated
on the pane] when the white Tight {s extinguished. To restart the power, the power
control dfal has to be returned to zero and then increased to the desired setting.

P { ol O

PERCENT OF POWER

REAOY

¢ OFF ON O

I PRE-HEAT
POWER

Figure 11. Microwave Diathermy Control Pane)
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Dos imetry

MEASUREMENT. It s impossible to measure the smount of energy entering the patient's
tissues. This information 1s not given by the meter on the panel of the machine. The
meter only indicates the amount of power the machine is producing. There are two
guidelines for determining dosage.

1. On each of the four directors the recommended treatment distance and power output s
given.

2. The second way for determining dosimetry is guided by the feeling of warmth the
patient has.

8. High Dose. The patient's feeling of warmth goes up to tolerance.
b. Medfum Dose. The patfent feels confortably warm.
c. Minimal Dose. The patient feels only a slightly warm sensation.

Unrealistic Guidelines. These two suidelines for dosimetry are unrealistic because
they depend on intact sensation and alertness on the part of the patfent.

Physivlogical Effects of Microwave Dfathermy

LOCAL AND SYSTEMIC EFFECYS. Most, 1f not all of the therapeutically desirable
physiological effects which occur as a result of microwave diathermy application are
due to heating. Some local and systemic affncts wil) ocCcur as a result of this heating.
1. Local Effects

2. Increase in tissue temperature

b. Increase in blood flow

C. Incregse in tissue metabolism

d. Increase clearing of metabolites and heat

e. Increase in supply of oxygen, nutrients, antibodies, and leukocytes.

f. Increased phagocy'tosis

g. Analgesia

Systemic Effects

a. General sedation

b. [Increased pulmonary entflation
Rpplication of Microwave D/athermy

INDICATIONS. The depth of heating in muscle tissues by 2450 megahertz microwave
diathermy is poor beyond the depth of 1 centimeter., In most applications the highest
tissue temperatures will be in the subcutaneous tissues or sometimes in the more super-
ficial musculature. A large amount of microwave energy may be reflected at tne inter-
faces between the subcutaneous fat and muscle tissue and this results in a large amount

of microwave energy being converted to heat at this point. At the skin's surface it is
possible to lose, by reflection more than 50 percent of the energy irradiated from the

- 47
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director during therspeutic application. Heating of deeper tissues, fn most situations,
fs not adequately achieved with microwave due to these factors. It Is easy to zee that
vigorous hesting of joints cannot be achieved with microwave diathermy 1€ the joint {s
covered with thick layers of soft tissue. For this reason, M0 cannot heat the hip
Joint to any degree of therspeutic siguificance snd fs less effective than ultrasound
i'!:. tmﬁt of the sheulder feint. Microwave diathermy 1s indicased for treatment of
the following.

1. Since microweve has relatively poor depth of penetration, it is frequently used in
subscute or subchronic processes which respond to & mild type of heating and the sssocia-
ted reflex effects.

2. The following musculoskeleta! conditions:

a. Joint disesses ranging from degenerative joint disease (DJD) (o rheumstuid
drthritis (RA).

b. Calcific bursitis.
¢. Tendinitis
d. Perfarthritis of the shoulder

e. Sprains, especially if they are located in superficial tissues. i
3. The following superficial inflammatory reactions.

3. Furnuncles (Boils). N
b. Axillary sweat gland abicesses. ) "’
¢. Tenosymovitis,
4. 17 mild heating {s indicated, microwave diathermy is an effective heat modelity.
CONTRAINDICATIONS. The *ollowing contraindications arz tc be observed.
1. Sensory Impairment. Co. on should te exercised where sensation 1s not normal.
2. Debilitated Patients. ' sse patients are aot fully alert at all times.
3. Metal Implants or Edematous Tissue. Selective heating may occur resuiting in tissue
:::::ti:cr::fmv:':::md not be used in the presence of metal implants such _as pins,

4. Exposure to the Eye. Direct exposure to the eyes should be avoided. The thermal
effects are cumwlative ir nature and may lead to cataract farmation.

5. Ischemic Areas. These are areas of impaired circylation. Application of microwave
will cause an increased metidolic demand which may not be satisfied by the vascular
system resulting in patn and tissue necrosss.

6. Cardiac Pacemakers. Never apply microwave diathermy to the area containing the
Pacemaker or its electric wires.




7. 1ts not advisable to apply microwave to the following:
a. Malignancies
b. Thrcﬁbophlebitis
C. Patients with a predisposition to hemorrhagic disease (hemorrhagic diathesis)

d. Bony prominences. Reflection My Cause an uncontrolled increase in temperature
resulting {n “hot spots.*”

e. General contraindications for heat.

PRECAUTIONS. When using any of the four available directors for applying microwave
diathermy, the following special precautions myst be followed.

1. Expose the Treatment Area.
3. No clothing of any type.
b. No bandages or dressings.
C. No surgical or adhesive tape.
2. Metal Objects Removed.
3. Jewelry. (Watches, rings, necklazes, s3rrings.)
b. Snaps, hooks, stays, and coins.
J. Sweat Beads. When there is s=n accumulation of moisture in the area being treated,
the problem of selective heating may occur. Wiping the moisture from the:area will

Prevent the small surface burns which can result from selective heating,

TECHNIQUE OF APPLICATION. One of the main advantages of microwave diathermy is :nat
it is easily applied. The technique of application fs about as simple as shiniag a

luminous 1ight on the area to be freated. The technique for applying microwave diathermy

s determined by the area to be treated and the selection of one of the four available
directors. Use the following techniques.

1. When treating Joints, a multiple field method of application should be used wiich
will expose the joint from all sides.

2. When a mild heat application is desired, the output of the machine may be reduced
or the distance between the director and the skin may be increased.

3. For a larger area to be treated the distance between the director and the skin may

be increased. If this is done, the output of the machine will have to be increased to
maintain the desired fntensity.
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STEPS OF APPLICATION. The following steps should be followed when operating a
microwave diathermy machine.

1. Turn the main power switch on after the line cord 1s plugged into the wall outlet.
2. Select and position the director over the area to be treated.
3. After the amber 1ight {s glowing, the following steps are to be taken.

. a. Turn the timer to the required setting. Normally, the treatment time is 20
minutes.

b. Turn the power-output knobs counter-clockwise until the white glow 1ight turns
on. This action resets the machine and closes the safety switch.

C. Turn the power output knob clockwise until the needle on the power meter on the
panel is to the required output.

4. Check the patient periodically for comfort and safety.
. QUESTIONS

1. Therapeutic application of radar waves is termed

2. Microwaves are emitted in the form of

3. Microwave diathermy is considered to be a heat even though
penetration is limited.

4. Describe two factors affecting absorption and reflexion of microwaves.

a.

b.

List the three basic components of circuity in the microwave diathermy machine.

b.

c.

High frequency are generated in the

Wall current (A.C.) is changed to direct current in the

Three parts which make up the antenna are:

~

C.

How many applicators (directors) are commercially available?
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10. The smallest director is the while the largest is the

11. What {s the main difference between the “A" and the "B" directors?

12. Which light on the panel indicates the machine has warmed-up?

13. which light on the panel indicates that power is being supplied to the magnetron?

14. If the treatment is interrupted, a . ___opens ta stop

power to the

15. Oescribe two guidelines for measuring dosimetry,
a.

b.

16. Why are the dosimetry guidelines unrealistic?

17. Most of the desirable physiological effacts of MWD are due to of
the tissues.
18. Penetration of microwave energy is poor beyond centimeters.

19. The highest temperatures are achieved in the or in

the

20. It is possible to lose more than percent of the energy emitted from the
director at the skin's surface. ¢

21. Large amounts of microwave energy are at the skin surface.

22. List two joints where microwave is ineffective due to tissue interference.

a.

b.

23. Microwave is effective in treating and processes

where mild heating js indicated.
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24. List six specific indications for MWD.

a.

b.

c.

d.

e,

f.

25. List six general contraindications for MWD.

e . _ .
f. ’\'

26. Constant exposure to the eye may result in

formation.

27. Microwave should never be applied over cbjects.

28. Sweat beads may result in

due to

*

29. A multiple field application should be used when treating

30. Two methods of reducing the amouét Of heat to be applied are:

b.

31. Larger areas can be treated by the distance of the

from the skin.

32. Treatment time is normally minutes.




SHORTWAVE DIATHERMY
Characteristics

DESCRIPTION. Shortwave diathermy (SWD) is the therapeutic application of high
frequenCy currents. The energy of the shortwave diathermy is transferred into the
deeper layers of tissue by the high frequency currents where it is converted into heat.
A shortwave diathermy machine is shown in Figure 12.

Equipment

CIRCUITRY. Not all shortwave diathermy machines are exactly the same due to manu-
facturers modifications. There are three basic components of circuitry which are common
to all shortwave diathermy machines; the power supply, oscillating circuit, and patient
circuit,

1. PONER SUPPLY. It fs in this circuit that the 110 volt, 60 hertz, alternating current
s transformed into a high voltage direct current for the plates of the oscillator tubes

and & Tow voltage alternating current which 11ghts the filaments of the oscillator tubes.

2. OSCILLATING CIRCUIT. This circuit produces the high frequency oscillations. The
frequency of the oscillating circuit is controlled by the Federal Communications
Commission. Three frequencies are allowed for shortwave diathermy operations.

3. 13.66 megahertz with a wavelength of 22 meters.

b. 27.33 megahertz with a wavelength of 11 meters.

€. 40.98 megahertz with a wavelength of 7.5 meters.

Most commercially available shortwave diathermy machines operates at a frequency
of 27.33 megahertz with a wavelength of 11 meters.

3. PATIENT CIRCUIT. This circuit contains electronic apparatus and electrodes which
conducts the high frequency oscillations from the oscillator circuit to the patient.
Within the patient circuit is a tuning device which is used to bring the patient circuit
into tune or resonance with the frequency of the oscillator circuit.

The following considerations apply to the patient circuit.

a. Every person has a certain amount of electrical impedance,

b. When a patient is put into the patient circuit, the patients’ electrical
impedance become part of the impedance of the entire circuit.

c. For a therapeutic application of shortwave diathermy, it i necessary to “tune"
the machine after the patient is put into the patient circuit. This "tuning™ procedure
makesitho frequency of the patient circuit equal to the frequency of the oscillating
circuit.

d. Tuning is done by adjusting a variable capacitor which is contrclled by the
"tuning knob" on the panel,

e. The power meter on the panel of the machine will indicate maximal flow of current
when the patient circuit and oscillating circuit are in resonance {tuned).
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Figure 12  Skertwave Diathermy “achine
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f. Some machines don't require tuning because there is an automatic tuning device
on the machine. This has been designed so the patient's electrical impedance has very
little affect on the impedance of the patient circuit.

g. The current flow through the patient circuit can be regqulated after the patient
circuit and oscillating circuit are in tune. This 1s done by varying the coupling of a
cofl of the patient circuit with another cotl of the oscillating circuit. The “output
knob" on the panel controls this. (See Figure 13.)

] 200 399 400 L_____
O 100 500 O
i ]
«‘ﬁg” l 1 ]

¥ !

g MILLIAMMETER !
; SURGERY

OUTPUT ) TUNING
l on-off| (O ]olatHeRmY -
!
!l POWER J

Figure 13. Short Wave Diathermy Contral Panel
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Dosimetry

MEASUREMENT. It is not possible to measure the high frequency current flow through
the body of the patient. The information given to us by the meter on the control panel
only indicates the amount of current leaving the machine. When applying shortwave, the
dosimetry is guided by the feeling of warmth the patient has. Three guidelines are
given.

1. High Dose. The patient's feeling of warmth goes up to tolerance.
2. Medium Dose. The patient feels comfortably warm.
3. Minimal Dose. The patient feels slight warmth.

These guidelines for dosimetry are unrelfable because they depend on intact sensa-
tion and alertness on the part of the patient.

Application of Shortwave Diathermy

TECHNIQUES. There are two techniques of application for shortwave diathermy. Each
of these techniques has some modifications.

1. Condenser Technique. When using this technique, the part to be treated is placed
between two condenser plates. Four modifications to the condenser technique are available.

3. Space Plates. Condenser plates are enclosed in a rigid plastic material.
Proper spacing between the skin and the condensér glate ic maintained by an adjustable
plastic ring. (See Figure 14.) ~ .

b. Glass Envelope. A glass envelope encloses the condenser plates. The position
of the condenser plate inside the glass envelope is adjustab]e which permits proper
spacing between the skin and the condenser plates.

¢. Condenser pad. Some condenser plates are enclosed in rubber or pliable plastic,
permitting flexibility. These are called condenser pads and proper spacing 1s maintained
by a 1 or 2 inch layer of terry cloth (bath towel). (See Figure 15.)

d. Internal Metal Electrodes. These are inserted into the vagina or rectum and a
large belt-1ike electrode is placed over the abdomen. This technique is seldom used.

2. Induction Coil Technique. When using this technique, the part to be treated is
covered by the induction coil. Three modifications to this technique are used.

a. Drum. The induction coil s enclosed in a plastic container. Three containers
or sections are hinged together permitting the unit to be molded to the body. This three
part unit is often called a "drum." proper spacing between the skin and the induction
coi; is maintained by the plastic container enclosing the induction coil. (See Figure
16.

b. Monode. This application operates on the same principle as the drum; however,
1t is not flexible and cannot be molded to the part. Proper spacing between the skin
and the induction coil is maintained by the plastic housing of the "Monode."

c. Insulated Cable. This aoplicator is in the form n a heavily insulated cahle.
+2L L jedidility permits shaping to any desired form. Two methods of applying this cable
are the "pancake" or "wraparound™ application. The pancake method involves. curling the
cable in the shape of a pancake and laying it on the part to be treated while the wrap-
around method is accomplished by wrapping the cable around the part to be treated. Proper
spacing between the skin and cable is maintained by one or two inches of bath towel. .
(See Figures 17 and 18.) -~
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Figure 14, Space Plate Application




273

Figure 15. Example of Condenser Pad Application
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Figure 16, Drum Method
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Figure 17,

Pancake Cotl
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Figure 18, Wraparound Coil
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PHYSIOLOGICAL EFFECTS OF SWD. Most of the physiological effects which occur as a
result of SWD are due to heating. The following local and systemic effects may occur.

1. Local effects.

a. Increase in tissue temperature.

b. Increase in tissue metabolism.

c. Increase in blood flow.

d. [Increase in clearing of metabolites and heat.

e. Increase in suppiy of oxygen, nutrients, antibodies and Teukocytes.

f. Analgesia.

g. [Increased phagocytosis.

2. Systemic effects.

a. Sedation.

b. Increased Cardiac output.

C. Increased pulmonary ventilativn.

INDICATIONS. The depth of heating by shortwave diathermy is between microwave sn3 /\‘
ultrasound. [n most applications, the highest tissue temperatures will be achieved in
the subcutaneous tissues and the superficial musculature. This f{s especially true in
appliications to dhe neck, back, and joints; such as the hip, which are covered with a
thick soft tissue layer. In applications to joints which have a thin covering of soft
tissue, the highest temperature will be achieved within the joint. Usually shortwave
diathermy {s appiied to the musculoskeletal system to relieve secondary muscle spasm
and pain when it occurs as a result of one of the foilowing.

1. Protruded intervertebral disks.
Oegenerative joint disease (0J0).

Sacrofliac strains.

S W N

Bursitis.
5. Rheumatoid spondylitis.

6. Any disease process where a subacute or chronic inflammatory reaction is present
in a joint.

7. Chronic pelvic inflammatory disease. When using the internal elec-rodes, shortwave
diathermy is the ideal way to apply deep heat to the pelvic organs;.

CONTRAINDICATIONS. The following are contraindications for using SWD.
1. Sensory Impairment. "Use with caution over these areas.

2. Debilitated Patients.

3. Metal Implants. .
62301
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4.” Contact Lenses. Exposure to the eye while wearing contact lenses may cause localized
burning through selective heating.

5. [Ischemic Tissues.

6. Cardiac Disease. Use pelvic shortwave diathermy with caution while treating this
type of patient.

7. Pregnancy. Do not apply shortwave to the abdominal or low back areas of pregnant
patients.

8. Pacemakers.
9. It is not advisable to give shortwave to the following:
a. Malignancies
b. Thrombophlebitis
Cc. Hemorrhagic Disease
d. General contraindications for heat therapy.

PRECAUTIONS. When using any modification of the condenser plates or the induction
coil for applying shortwave diathermy the following special precautions must be followed.

1. The area to be treated must be compietely undressed.
a. Xo clothiny of any type.
No casts.
No bandages, dressings, surgical or adhesive tape.
metal objects in the area to be treated must be removed.
Jewelry, watches, pings and necklaces.
Metal on clothes. Zippers, snaps, hooks, girdlie stays, and coins.
3. Position patients on a “wooden” chair or plinth only.

4. Prevent the accumulation of sweat beads by covering the area with a bath towel.
Sweat beads may be selectively heated and cause spot burning of the patient.

STEPS OF APPLICATION. For therapeutic value and safety of the patient, the follow-
ing steps must be observed.

1. Position and drape the patient properly.

2. Turn on the machine. Some machines may have & warm-up switch while others may have
2 dial marked surgery and diathermy. Turning the dial to diathermy supplies power to
the machine for warm-up.

J. Choose a method of application and adjust the applicator to the part to be treated.
A towel should cover the skin to prevent skin surface burns.
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4. Tuning. When tuning the patient circuit and adjusting the output of the machine,
the following steps must be followed to avoid endangering the patient.

a. Always tune the patient circuit at a low output level. This will prevent
excessive heating from an uncontrolled surge of current through the patient.

b. Always tune the patient circuit to its optimum. The power meter on the panel

of the machine will indicate maximal flow of current when the patient circuit is tuned
to its optimum.

€. Adjust the output of the machine to the desired jevel. This should be done
only after the patient circuit has been properly tuned. Always recheck the machine
to make sure it remains in tune with the patient.

d. If the above steps are not followed, the small movements of the patient may
Change the impedance of the patient circuit in such a way that tuning occurs. This
may greatly increase the current flow without the Physical Therapy staff members being
aware of it. This situation could result in a severe burn.

QUESTIONS

1. Therapeutic application of high frequency currents is termed

2. A1l shortwave diathermy machines have three basic componenent parts,

, i , and

3. High frequency currents are produced in the . ,_\‘

4. CEach patient has a certain amount of which become; part

of the of the patient circuit.

5. To “tune" the body and machine, it is necessary to make the of the

equal to the of the

6. Tuning is achieved by adjusting the on the panel.

7. Maximal flow of current is achieved when the patient and machine are in

8. Not tuning the patient and machine can cause severe if the patient
moves and causes tuning to occur.

9. The controls current flow.

10. Current flow should be adjusted only after the patient and machine are in

11. Dosimetry is guided by the patients of

12. List and describe three doses of shortwave.

D.

c.




13. Two techniques of application for shortwave are the and

technique.

14. The part to be treated is placad between two plates when using the

technique.

15. The part to be treated is covered by a drum or cable when using the

technique.

16. List four modifications to the condenser technique.

a.

b.

c.

d.

17. List three modifications to the induction coil technique.

b.

C.

v - -— .

18. Two methods of applying the insulated cable are the and

applications.
19. Most physiological effects occurring as a result of Shortwave are due to
of the local tissues.

20. The highest temperatures are achieved in the and

in most applications.

21. Shortwave has a depth of heating between - and

diathermy.

22. High tissue temperatures can be achieved within provided they are

not covered with a thick layer of

23. Shortwave is given most often to relieve and

in the musculoskeletal system.
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24, List five specific fndfcations for shortwave,
3.

b.

<.
d.

25. List eight contraindications for shortwave.

b.

¢
d.

e.
f.

g. : .
. ~@

26. Always position patients on chairs or plinths.

27. The accumulation of should be prevented by covering the
skin with a

28. Always tune the patient circuit at a

29. Always tune the patient circuit to its
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UL TRASOUND
Craracteristics

DESCRIPTION. Ultrasound diathermy (US) 1s the therapeutic application of a form
of acoustic vibratfon at frequencies too high to be heard by the human ear. The sound
waves spread through the tissues where they are absorbed and converted into heat. This
is heating by conversion. The following features of ultrasound are to be considered,

1. Acoustic vibrations below 17,000 cycles per second are called sound.

2. Acoustic vibrations above 17,000 cycles per second are called ultrasound. This
frequency 1s inaudible.

3. The physics of ultrasound 1s the same as that of au&ible sound except for the
differences in frequency.

4. For therapeutic purposes, the uitrascund fraquencies range from 0.8 to | megahertz.
Equipment

CIRCUITRY. Three basic components of circuitry are found in al} therapeutic ultra-
:ound m:chi;m. These components are the power supply, oscillating circuit, and trans-
uCer circuit.

1. Power Supply. The power supply circuit transforms the alternating wall current into
a high voltage direct current for the plates of the oscillator tubes and a low voltage
alternating current for the filaments of the oscillator tubes. The power supply circuit
is constructed so the 110 volt, 60 hertz, alternating line current will not noticenely
modify the steady output of the power supply circuit,

.’ 2. Oscillating Circuit, An alternating currert having a high frequency of adbout 0.8
to | megahertz is produced here. The frequency of the oscillating circuit equals the
mechanical frequency of the crystal in the transducer. It is possible to adjust the
frequency of this alternating current by tuning unless the manufacturer has installed
a devise for controlling the oscillating frequency. The oscillating circuit is also
called the generator. .

3. Transducer Circuit. The high frequency alternating current Produced by the oscillat-
ing circuit is then supplied to a crystal located within the transducer circuit. This
crystal converts the electrical current into mechanical (acoustic) vibrations. This
conversion happens by a reversal of the piezo-electric effect. The transducer circuit

1s also known as the transducer, applicator, or sound head. The transducer circuit is
attached to the machine by means of a coaxiel cable. This coaxial cable transmits the
high frequency alternating current from the generator to the crystal housed within the

sound hedd [transducer circuit),
Dosimetry

FACTORS. Clinically we cannot measure the three factors which determine the biologic
response to ultrasound.

1. Temperature obtained in the tissues.
2. The duration of the temperature elevation.
3. The rate of temperature use within the tissues.
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MEASUREMENT. We can. however, measure the amount of energy entering the tissues and
also the duration of application of ultrasonic energy. Measurement of energy (intensity)
1s expressed in terms of watts per centimeter squared (W/cm2) which refers to the average
intensity of the field. On most ultrasound machines this information can be obtained
from the meter on the pagel. The intensities of ultrasound for therapeutic purposes
range from 0.5 to 4 W/em€. For most applications the duration varies from 3 to 10 minutes
for each field fn the area of application, Fgr therapeutic purposes the transducer
showld have a radiating surface of 7 to 13 cm€ for effective application.

Application of Ultrasound

TECHNIQUES. Two types of application have been developed for applying ultrasound
diathermy, the stroking and stationary techniques.

1. Stroking Technique (see Figure 19). The stroking technique can be administered by
either a circular or back and forth motion. The circular technique is accomplished by
. moving the applicator in a small circular pattern and overlapping each circle. This
technique is more difficult to eontrol and is therefore ysed less often than the back
and forth stroke. The back and forth stroke is short and straight, These strokes are
garlllelland overlap each other. Two madifications to the stroking technique are ysed
requently.

8. Direct Contact. For this method of application a viscous fluid is used as a
coupling agent between the applicator and the skin. Mineral o1l and an aqueous gel are
the most frequently used coupling agents. The direct contact method is used to apply
ultrasonic energy to areas of the body which are relatively smooth and have few bony

prominences, .
b. N

Indirect Contact. Water is ysed as the coupling agent between the applicazsr
and the skin when using this method. The applicator is held 1/2 to 1 inch away <rom
the skin. This is the ideal way for 3pplying ultrasonic energy to irreqular suriaces
and bony prominences. (See Figure 20.)

2. Stationary Technique. For this method the applicator is held in a stationary cesi-
tion throughout the entire treatment. This technique is not used often due to “hot spots.”
Hot spots are produced when there is a rapid rise in tissue temperature in a very small
area. Hot spots result in pain and possible tissye damage. To avoid hot spots, the
intensity should be lowered or a pulsed setting, as opposed to a continuous setting,

used. The direct or indirect methods of application can also be used with the stationary
technique. :
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@ CIRCULATION MOTION

@ STROKING MO TION

Figure 19, Stroking Technique
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Figure 20. Application of Ultrasound Using
Indirect Contact
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. PHYSIOLOGICAL EFFECTS. Most of the physiological effects which are of potential
therapeutic value are a result of the increase in tissue temperature resulting from
absorption of ultrasonic energy. The following local and systemic effects occur.

1. Local Effects.
3, Increase in tissue temperature.
b. Increase in tissue metabolism.
c. Increase in blood flow.
d. Increase in clearing of metabolites and heat.
e. Increase in supply of oxygen, nutrients, antibodies, and leukocytes.
f. Analgesia.
g. Increased phagocytosis.
2. Systemic Effects.
a. Sedation,
b. Increased cardiac output.

c. Increased pulmoplry ventilation,

INDICATIONS. The depth of heating of i itrasound:is the deepest of the three diatcer-
mics available for yse. At 3 depth of 3 cm., one half of the intensity of the ultrasonic
energy is still available at the surface of the muscle which {ndicates that ultrasound
is an effective deep heating agent. It is possible to produce higher temperatures in
bone than either the fatty or muscular tissues even when the bone is covered by more
than 6 cm of soft tissue. Unlike the other diathermics, ultrasound can be used safely
in the presence of metal implants. The metal implants have a very high thermal con-
ductivity so that the heat is removed from the ares more rapidly tnan it fs absorbed.

The conditions for which ultrasound is indicated have been divided into three groups
on the basis of the amount of value afforded to each group of conditions.

1. Conditions of Established Value.
a. Joint contractures resulting from any of the following:
(1) Immobilization
(2) Rheumatic processes
(3) Degenerative Joint Disease (DUD)
(4) Trauma

b. Relieve pain and muscle spasm.

c. Periarthritis of the shoulder when given in conjunction with other forms of
physical therapy.

d. Joints covered with a thick layer of soft tissue. Nejther shortwave or micro-

wave can heat these structures to a therapeutic level and produce results comparable to
ultrasound.
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2. Conditions of Suggested Value.

macls o T o i o Skt e T LT
some of the following:
(1) Polymyositis.
(2) Paralysts due to polymyositis.
(3) Traums.
(4) surns.
(S) Diseases such as scleraderme (hardening of the skin).
b. Calcific bursitis and tendtnitis of the shoulder.

c. Pain and patnful phantom }imbs occurring in postoperative neurofibromas (tumors
of the nerves and connective tissuve).

d. Rhevmatold spondylitis.

¢. Subchronic and chronfic rheumatold arthritis.

f. Plantar warts,

3. Conditions of Pcientfal dut Questionadle Yalue. f\.

3. Sclatica and other forms of radiculitis.

b. Herpes zoster (inflamed nodule on the nerve trunk caused by & virus).

€. Peripheral arteria} insufficiency.

d. Rheumatic disease.

e. MNyofascial pain syndrome.

ULTRASOUNO-ELECTRICAL STIMILATION. The use of ultrasound and electrical stimulation
4155, " Thare 13 no clesrly, sstabM s perEraS oy A Uied, 05, O stimlatin e chinteal
Citravound or S1ectrice] Streutecion shace arsucls cor,Lresiaent 1 bttar thi either

CONTRAINDICATIONS. The following contraindications are to be observed.

1. Ultrasound should not be applied to the following.

8. The eyes.

b. Patients with a predisposition to hemorrhagic disease (hemorrhagic diatheses).

r. Malignancias.

d. Ischemic aress.

e. Over & pregnant uterus. ‘
N\
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2. Ultrasound may be applied with caution to areas 6f sensory impafrment,
3. When applying uitrasound to a laminectomy use special precautions fn adjusting the
dosage. The protective tissue covering hag been removed and higher energy Tevels may
be obtained In the spinal cord.
4. Observe the general contraindications for heat,
STEPS OF APPLICATION. The following steps are to be followed when applying US.
1. Turn the Intensity control to 2era.
2. Turm the matn power switch on SO the generator Can warm-up.
3. Select the technique of application and coupling agent to be used. The temperature
of the coupling agent and the surface cf the metel applicator will mdify the tnruturu
in the tissues. Resoarch studias show that the deeper tissues are mure effectively and
e"is&nuy heated {f the coupling agent and appliceter surface are hept as cool as
possitle.
4. Vash the area to be treated with o mild datergent and rinse well to pravent 3 rash.
This helps remove tiny gas Dubbles fn tha Skim which can produce & hrg mount of
reflection of ultrasenic energy. It hos been demonitrsted that up te 30 percent of the
ultrasonic energy may be reflected by these tiny gas bubbles on the skin's surface.
S. Select the output (intensity fn Wemd),
6. Determing the length of the treatment by the 31:€ of the Area to be trested. If
: treating & Torge ares, divide it {nto small sections and treat each section individuai'y
. 7. Once the applicator mskes contact with the patient do not arbitrarily break conta.t
with the skia.
8. When ysing the stroking technique keep thamapplicator moving to prevent development
af “hot spots.”
gii At completion of the treatment insure that a1} the coupling agent is wiped from the
s ".
QUESTIONS
1. Ultrasound diathermy i3 the application of .
2. Ultrasound heats by
3. Acoustic vibrations above 17,000 cycles per second ive cancd‘ .
4. For therapeutic purposes, ultrasound fre juencies range from to
megahert2.
5. List the three basic components of circuitry found Tn all ultrasound machines.
a
b.

C.




6.. The oscillating circult 13 also called the because 3
current 13 produced here.
7. Acoustic vibrations sre produces in the by s

A ————————

¥

"

& Other nanes for the transducer circuit are . OF

:;“ A ~ transmits the high frequency current te the soune

10. Measurement of energy (fntensity] i3 expresses &3

-

11. The Intensities of yltragouns 7o therspeutic purposes range frem
te Won,

12. For mast spplications, euration of treatment varies from —te _____ minutes.
13. For effective application, transducers shoule vary in stze frem to

-

T4, List and Briefly descrivg two techniques of spplication and their two medificaticas. ,.\.

& .

bi -

[ ]
C. G

15. Two comon types of coupling agents are and

%

16. Mest physiclogical effects from uitrasound are a result of an increase in

17. Ultrasound Mas the penetration of the three diathermics.

18. The highest temperatures may be produced in .

19. Ultrasound Can be used safely in the presence of .

20. There are grouns of conditions for which ultrasound is indicated.
21. List four conditions of established value.

]
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22. List three conditions of suggested value.

b.

C.

23. If a combination of ultrasound and electrical stimulation are used, the sound head

is also the

24, Ultrasound may be applied with caution to areas of

25. The temperatures of coupling agents and the surface of the applicator should be as

as possible for effective heating.

26. may cause up to percent reflection of
ultrasonic energy.

27. Large areas should be dfvided into small sections and treated

28. can develop if the intensity is too high.

29. Failure to move the applicator while using the stroking technique may result in

causing to the patient.
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ELECTRICAL STIMULATION
Low Frequency Electrical Currents

USES. Low frequency electrical currents are used for many purposes in medicine
such as electrodiagnosis. Electrodiagnosis is the study of functional states of
different parts of ihe body efther by studying the electrical potentials (currents)
which they spontaneously produce or by studying their responses to electrical stimula-
tion. The heart muscle produces currents which are recorded on the electrocardiogram
(EXG) and the brain's currents are recorded on the electroencephalogram (EEG). Recording
and studying the action potentials of skeletal muscles is known as electromyography
(2¥G). Physical Therapy does not perform these particular procedures; however, extensive
electrical stimulation is used for other purposes. In Physical Therapy, a low frequency
electromedical current is used to stimulate skeletal muscles for various reasons.

Definition of Terms

ELECTRICAL STIMULATION. The use of low frequency electromedical currents to stimu-
late skeletal muscles either through the nerve if it is present or directly through the
muscle.

GALVANIC OR OC CURRENTS. A direct or unidirectional current produced from low
voltage which is used in stimulating denervated muscles.

FARRADIC DR AC CURRENTS. An ajternating current which changes direction. This
type of current is used in the stimulation of innervated muscle by therapists and

technicians or specialists. ,-’

SURGING CURRENT. Gracually increasing the current intensity to maximum value, then
decreasing it again to zero.

TETANIZING CURRENT. A current producing a constant contraction.

IONTOPHORESIS. Utilization of galvanic current to drive selected medications into
the human tissues. This {s a procedure administered only by therapists.

ACTIVE ELECTRODE. The electrode used to produce 2 response within the body. An
electrode is an instrument used to apply currents to the body.

OISPERSIVE ELECTRODE. The ground electrode. Current dispersed throughout the body
parts is picked up by the dispersive electrode.

MOTOR POINT. That area of the muscle where optimum stimulation occurs with the
Teast amount of current, usually where the nerve enters the muscle.

Application of Electrical Stimulation

INDICATIONS. The following are indications for electrical stimulation.
1. Exercise weak and denervated muscles. Exercising the muscle by this method retards
the progression of atrophy and improves the circulation and nutrition of the muscle.

Contraction of the muscle also has the effect of emptying the muscle of venous blood
and lymphatic fluid.
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2. Reeducate weak muscles. The ability to use a muscle is sometimes lost for various
reasons. Paresis or disuse from surgery or trauma can result in the patient "forgetting"
how to use a muscle. Electrical stimulation to that muscle will help reeducate the
patient toward correct muscie function.

3. Reduce muscle spasm and spastacity. Fatiguing the muscle with electrical stimulation
will aid in its relaxing.

4. Test for peripheral nerve injuries (PNI). /

METHODS OF APPLICATION. There are two methods for applying electrical stimulation.
1. Unipolar Application. Use of an active electrode to stimulate a muscle and a dis-
persive electrode placed some distance away to complete the circuit. This application
is used for electrical testing and muscle stimulation and requires manual operation.
8y regulation, AFR 160-12, the physical therapy technician is not authorized to use
this method of application.
2. Bipolar Application. Use of two equal size electrodes placed at opposite ends of
the muscle belly or group of muscles. This application is used for exercising a muscle.
The pads can be applied and held in place by straps or sandbags.

TECHNIQUES. The following techniques of application are to be followed for effective
and safe application.

1. Electrodes must be thoroughly and evenly moistened. Warm salt water will provide
good conduction.

2. Electrodes must make firm and even contact with the skin. .

3. Connecting wires must be checked for proper insulation and contact with the eiectrode.
4. The line cord nust be in good contact with the machine and the wall receptacle.

5. [Insure that the intensity controls are turned-to zero before turning on the machine.
6. Do not position patient on a metal surface.

7. Determine the type of current to be used.

8. Explain the treatment and its effects to the patient.

Control Panel

TIMER (see Figure 21). On the medcollator the timer acts as an OFF-ON switch as
well as timer for timing the length of the treatment. Should mechanical failyre of
the timer develop, it may still be used as an OFF-ON switch. Before placing the pads
in their proper position on the patient, be sure that the volume controls are turned
to zero, then move the timer knob to the time desired. Select the type of current to
be used and gradually turn the volume to the desired intensity. Before changing current
frequency settings it is advisable to return the volume to 2ero and then readjust the
volume control to the desired intensity.

RIGHT VOLUME CONTROL (see Figure 21). The right and left volume controls operate
independently of each other, permitting desired intensities to be established indepen-
dent of the other circuit. For example, if the black cords are in cord outlet on the
right side of the machine and are being used on the extensors, the right volume control
will be used to adjust the volume to the desired stimulation needed for the extensor
muscles.
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LEFT VOLUME CONTROL (see Figure 21). The left volume control operates independent
of the right volume control. For example, 1f the red cords are in the Teft cord outlet
and are being used on the flexors, the left volume control will be used to adjust the
volume to the desired degree of stimulation for the flexor muscles.

RED AND BLACK CORDS. The red lead cords may be inserted in efther the right or left
cord outlets on the lower half of the panel under the words “volume." The red or black
cords constitute a completed circuit and a treatment may be given with efther set or
they may be used simultuneously; the color {s used for identity only. The black cords
are also a completed circuit and may be used in the other cord outlet when treatment
in more than one area is desired; for example, both ams, both legs or when flexor and
extensor muscles are to be treated simultaneously or alternately.

WET PADS., The successful operation of the medcollator depends upon properly moist-
ened pads. Water acts as a perfect conductor for electrical current: therefore, ft {s

necessary that the pads be thoroughly moistened while in use to obtain satisfactory
conduction of the electrical current,

SELECTOR SWITCH (see Figure 21). This switch allows You to select the type of
current you desire for the treatment. The following selection of currents are availadle.

1. Tetanize. This type of current produces a constant cohtraction.

2. Surge. This type of current is just as the name implies, a rhythmic beat similar
to that of a heart beat. -

PULSE RATE KNOB (see Figure 21). This adjusts the rate of the pulse from a very
slow beat to a very fast beat. ,\.

!

PULSATE MEDIUM
RECIPROCAL

P | SEC

' T PANIZE RECIPROCAL sow~ (o) —rasr

AUTIMATIC e
28

SELECTOR PULSE RATE

SURGE

VOLUM VOLUME
€~ CORD OUTLETS ——> O

Figure 21. Zontro) Panel, Medcollator, Wodel K
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QUESTIONS

1. Heart muscle currents are recorded on &n and the brain's currents on

2. Recording action potentials of skeletal myscles is known as

3. List four indications for electrical stimulation.

b.

<.
d.

Electricsl stimulation retards progression of and increases

and + within the muscle.

S. Electrical stimulation reduces and

6. A muscle can be stimulated either through the or the
directly. .

7. Denervated mus.clos are stimulated by current,

8. [Innervated muscle is stimylated by current.

9. Only a physical therapist is authorized to use the method.

10. A constant muscle contraction is accompl ished with a setting.

11. Gradual increases in current intensity followed by relaxation is known as 3

. List and briefly describe the two types of electrodes.

b.

. Driving selected medications into human tissues by electrical current 1s known as

14. Optimm stimulation occurs at the muscles

15. An active and a dispersive electrode are used in the -~ application.

\,'

16. Exercising a muscle is best accomplished by a application.




TRACTIOM
Application of Traction

CONSIDERATIONS. in physical therapy traction mey be appifed to efther the cervical
or pelvic: (lumbar) regions. In order to insure success with these treatments, the
following considerations must be observed.

1. Angle of Pul1. The movement that takas place at the anterior and posterior aspects
of the vertebral bodies with resulting changes on the intervertebral disks and in the
forming are a result of the angle of the spine.

8. In a position of flexton, the vertebral bodies shift anteriorly. The interver-
m‘ml disks compress anteriorly and elongates posteriorly, resulting {n foraming
enlargement

b. In a position of extension or hyperextension, the vertedral bodies shift
posterforly. The intervertebrs) disks will Compress posteriorly and anteriorly, The
cervical spine i3 not placed 1n extension except by specific dirsctions from a physician.
Non'n}ly 811 traction i3 adeinistered with the cervical spine in & partially flexed
position,

2. Mmsunt of Force. Intervertedral widening should be achieved using the mintmm wmount
traction necessary to increase the posterior elongation of the intervertebrs) disks,
with 1ittle or no anterior conpression, ]

8. In cervical traction the normal curvature of the cervical spine 1s straightened
with 20-25 pounds of force. Measurable separation of the posterior vertebrae will occur
with & force of 30 pounds applied for minimum of saven seconds. The greatast interver-
tebral separation can be expected st Tevels C&-5, C5-6, and C§-7.

b. In pelvic traction, with 1ittle or no surface resistance present, 100 pounds of
force will result in posterior elongation of intervertedbral disks and enlargement of
the foramina of the lumdar area. The greatest intervertedra) separation can be expected
at levels L3-4, L4-5 and LS-S).

¢, The mmount of force required for intervertebral separation will vary with each
individual as a result of muscle bulks and tolerance.

For instance, a young male athelete will normally tolerate more traction than an
elderly woman.

TYPES AND POSITIONS. The following are the two types traction used in physical
therapy and the basic positions used.

1. Cervical Traction. Cervica) traction is administered in either the sitting or supine
position with the head flexed from 25° to 30°. In the supine position, a pillow or
towe] may be placed beneath the head for su rt. The patient's knees should be slightly
flexed and supported with pillows or & smal step stool. (See Figures 22 and 23.)

2. Pelvic Traction. The patient is placed in a supine position with the knees flexed
and supported. The traction machine will be placed at the foot of the traction table.
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Figure 22. Cervi: )Traction-Sitting Position )
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Figure 23.

Cervical Traction-Supine Position
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METHODS OF APPLICATION. Two methods of application are used in physical therapy for
both cervical and pelvic traction.

1. Intermmittent Traction. This type of traction is given most often. Intermittent
traction consists of a period of pull followed by a period of relaxation. The techni-
cian will determine the length of these periods according to the patient's tolerance,
This traction - relaxation cycle continues until the treatment is completed. Intermittent
traction has two advantages over a steady traction.

a. Comfort. The relaxation phase allows the musculature to relax periodically and
it also relieves pressure on the Jaw and temporomandibular joints.

b. Maximum Traction. The maximum amount of pull can be applied due to the relaxa-
tion period. This advantage allows for the greatest amount of intervertebral separation.

2. Steady Traction. A steady traction is the application of a constant pull with few
or no relaxation perfods. Steady traction is used less frequently than intermittent
due to its discomfort. The limited amount of Pull applied by steady traction restricts
its effects to stretching of the musculature with no real intervertebral separation.
Pelvic traction is often more comfortable with the application of a steady traction.
When selecting the method of application, intermittent or steady, patient tolerance
should be the primary consideration. .

PHYSIOLOGICAL EFFECTS. Two important effects occur with the application of traction.
1. Stretching of the muscles and Tigaments to relieve muscle spasm.

2. Widening of the intervertebral spaces, with resulting relief of nerve root
cohpression.

INDICATIONS. Traction is usually indicated in symptoms arising from pressure on
nerve roots, whether due to disk protrusion, osteoarthritis, osteophytes, or cervical
or lumbar injury.

1. Sponadylosis. A condition resulting in narrowing of the intervertebral spaces causing
nerve root impingement.

2. Spondylolisthesis. Forward displacement of a vertebrae over another. Usually L-5
over S-1.

*3. Disk rupture.

4. Whiplash injuries of neck.

5. Torticollis. Contracture of a sternocleidomastoid muscle.
CONTRAINDICATIONS. The following contraindications are to be observed.

1. Spinal Infections. Osteomyelitis and tuberculosis.

2. Osteoporosis. A condition of the bone resulting in weakening due tu replacement of
bone tissue with fat cells.

3. Malignant diseases of the spinal column,
4. Evidence of cord pressure.

S. Hypertensive or cardiovascular disease.
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014 and frafl patients.
Pregnancy (Pelvic).
Rheumatoid Arthritis

CONTROL PANEL. The technician must have & knowledge of the following features of
the control panel on the traction machine. See Figures 24 and 25.

1. ON-OFF Switch. This is the main powsr switch for the machine.

2. Remote ON-OFF Switch. Attached to the control panel by means of a long cord. This
allows the patient the freedom to turn mschine off for any reason.

3. Timer. When the timer stops, the pull is shut off and placed in a relaxed position.
The machine will however, continue to run.

4. Pull Setting. This dial controls the duration of pull in seconds.

5. Release Setting. This dial controls the duration of relaxation in seconds .

6. Traction Setting. The dial regulates the pull in terms of pounds.

7. Intermittent-Static Switch. Located on the control panel. Regulatas which type

of traction to be used. .
TECHNIQUES FOR ADMINISTBRING TRACTION. The following techniques ars to be observed.

1. Determine the position to be used, sitting or supine.

2. Explain the procedure to be used. Most patients are appredensive with this treat-
ment and need to know what they should expect.

3. Explain what the patient should feel.

4. It should not be uncomfortable.

b. The patient should feel most of the pull in the occipital area, not on the chin.
4. Determine’ the method of pull to be used, static or intermittent. L.
5. Have the patient remove glasses, headwear or obstructive earrings. If the patient
has dentures, precautions should be taken. They do not necessarily have to be removed
43 gauze pads may be provided.
6. Position the head halter. Correct placement of the halter is important for a com-
fortable treatment. It should exert minimal pressure on the chin and maxisum pressure
on the occipital area of the skull. Adjustment of the chin straps insure correct
distribution of pull on the head. Se sure that ears and hair are free of halter pull.
7. Check the angle of pull. (25° - 30°)

8. Determine the patient's tolerance to the pull (10-35 1bs.). Stretching of muscles
and T{9°ments doas not necessarily -squire high poundage.

9. The patient should experience no increase in pain, radiating pain, dizziness, or
other sensory changes.
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Figure 24,

Traction Machine
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TRACTION CONTROL PANEL

Figure 25. Control Pane}
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10. Mofst heat mey be used slong with traction to reduce muscle spasm and Incresse
circulation,

11. Treatment time vartes frem 10-20 minytes.
T2. Instruct the patfent in the use of the remote ON-OFF gwitch.

gf While the patfent fs cn traction, the techatcian should rematn within easy callfng
stance,

QUESTIONS

T. List the two physfological effects of tractionm.

&,

b,
2. Traction mey be applied to efther the or regions of the
body,
3. The position of the spine during traction refers te the of

*

§. Posterisr foraming enlargement i3 pest sttatned with the neck in a
position.

S« Elonqation foramina enlargement anteriorly {s sccomplished with the neck in

\J

6. Unless specifically gfrected by » Physician, a1l traction is given with the neck
ina position.

7. Norma! curvature of the spine is straightened with to pounds .
8. Intervertedral separation of the cervical vertebrae is attained when & force of
pounds i3 applied for a ninime of seconds.

9. Posterior elongation of foramins should be achieved using a
of traction.

10. The greatest intervertebral separation in the cervical spine i3 between
. ind .

11. Pelvic traction requires pounds of force for intervertedral separation.
12. Two methods of traction are and .

13. The greatast amount of posterior separation in pelvic traction is between
» .nd L)
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14. A constant tension or pull is termed
15. A pull followed by relaxation is typical of
16. Two advantages of intermittent traction are:

tractiqn.

traction.

b.

17. Intervertebral separation is accomplished best by
18. The most confortable type of traction is an

: traction.

traction due to its

19. The primary consideratiocn in selecting which method of traction is used is

20. When administering pelvic traction, the patient is in the position.
21. Two positions for cervical traction are and
22. Most indications for traction result from
23. List four indications for traction. ’\.
a.
b.
c.
d.
24. List five contraindications for traction.
2.
b.
C.
d.
..
25. Most pressure from the halter should be felt on the area,
26. The angle of pull should be from * to
.4 is oftan given with traztic: to reduce
28. Treatment time may range from to minutes.
" ~@
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ULTRAVIOLET

Purpose

TREATMENT. Ultraviolet or artificial sunlight is used in the Physical Therapy Clinic
to treat certain skin conditions. This type of treatment can be very dangerous not only
to the patient but also to the technician. You will be administering this type of
treatment. Therefore, it behooves you to study this section diligently.

Terminology

ULTRAVIOLET. Ultraviolet radiation is commonly referred to as artificial sunlight.

This radiant energy is generated by special lamps called mercury vapor arc or cold
quartz lamps.

ACTINOTHERAPY. Actinotherapy reférs to the treatment of disease by rays of light,
especially ultraviolet light,

ERYTHEMA, Eythema is an fnflammatory condition of the skin resulting in redness
from exposture to ultraviolet radiation.

Sources of Ultraviolet Radiation

HOT QUARTZ LAMPS (see Figure 26). These lamps consist of a mercury vapor encased
in a quartz tube. An electric current is passed through this vapor-activating 1t to
produce and emit ultraviolet rays. Production of ultraviolet rays in a hot quartz
lamp causes erythema and tanning,

COLD QUARTZ LAMPS (see Figure 27). This lamp also contains a mercury vapor encased
in a quartz tube. In addition to mercury vapor, argon or neon gas is added to provide

3 less intense emission of ultraviolet rays. This lamp is used primarily for bactericidal
treatment.

BLACK LIGHT LAMPS, These lamps are used for diagnostic procedures along with a
glass filter to observe the florescence of ringworms,

Physiological Effects

ERYTHEMA. Ultraviolet rays interact with the {nnermost layer of the epidermis,
This exposure causes damage to the skin cells resulting in the release of substances
called histimines. Histimines are vasodilators and when they diffuse to the subdermal

tissues, vasodilation results. This inflammatory process causes reddening of the skin
commonly referred to as sunburn,

OESQUAMATION. Erythema stimulates the production of skin cells, This reaction
causes the outer layer of epidermis (stratum corneum) to thicken which helps protect
deeper cells from exposure to ultraviolet rays. Desquamation occurs when these excess

epithe;}al cells begin to shed in scabs or sheets. This process is often referred to
as peeling.

PIGMENTATION. As a result of photochemical changes following erythema, the melanin,
responsible for skin color, migrates from the deep layers of the skin towards the sur-

face. Melanin protects the skin from sunburn but is found too deep in white skin to
be of any value.

PRODUCTION OF VITAMIN D. vitamin O is produced in the superficial layers of the
skin and is activated by ultraviolet radiation.




Figure 26, Hot Quartz Lamp
SRIY
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+ Figure 27. Cold Quartz Lamp
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Precautions

PHOTO-OPTHALMIA. These adverse effects are the result of ultraviolet radiation on
the unshielded eye. Conjunctivitis, an inflasmetion of the mucous membrance lining
the eyelid, and eroding of the cornes are photo-opthalmic effects. Eye protection can
be accomplished by wearing spectacles of ordinary glass or wet cotton gauze mey be placed
gver the patient’'s eyes. Both the patient and tachnictan should protect themselves
from photo-opthalmic effects. .

PHOTOSENSITIZING DRUGS. Certain medications and chamicals are known to make the
skin more sensitive to ultraviolet radfation. Chemicals such as sulfonomides, tetra-
cyclines and even green soap can produce a higher degree of erythemia then expected.
Coal tar derivatives, a medication used in the treatment of certain skin conditions,
can also cause an increased sensitivity to ultraviolet radfation.

RGGIONS OF SENSITIVITY. Pigmentation in white skin is located too deeply in the
skin to afford any protection from the erythemal effects of ultraviolet radiation.
Protection from erythema is determined largely by the thickness of the stratum corneum.
Ultraviolet rays, including those occurring in natural sunlight, stimulate the thicken-
ing of the stratum corneum resulting in an increased tolerance level. Certadn regions
of the body are normally not exposed to sunlight and therefore have a thinner layer of

skin. Regions such as the buttocks, breasts and genitals should be considered for their
sensitivity. -

Indications

DERMATITIS. Dermatitis is any tnflammatory condition of the skin which results in

itching, redness and various skin lestons which may be maculor (different colored),
papulor (pimple) or pustular. ~

FUNGUS. Fungus infections are a form of dermatitis.

PSORIASIS. Ultraviolet radiation s probably more frequently used in treatment of
this disease than any other condition. This condition appears in the form of dry,
grayish-white lesions which may cover the entire body. Much shedding of epithelial
skin cells occurs and bleeding points may be seen beneath the scales. The cause of
psoriasis 1s unknown. Its incidence 1s greater in colder climates than warmer climates
and 1s characterized by recurrant episodes, (usually occurring in cooler seasons) with
subsequent gradual remissions. Application of ultraviolet radiation stimulates new
skin cell production and promotes further scaling.

ULCERS. Ulcers such as indolent and decubitis (bed sores) ulaers are occasionally
treated with ultraviolet radiation. An application of cold quartz radfation is particu-
larly valuable as an antidbacterfal treatment.

PITYRIASIS ROSEA. This skin disease {s characterizad by macules (discolored spots)
which are 1ight red or rose colored covering the extremities. At first the macules are
s011d and covered with rose or fawn colored scales. Later, the center of the macule
clears and a hollow ring is formed. The cause of this condition remains unknown. This
condition will usually disappear spontaneously within three to four weeks, although
1t may last several months.

ACNE. Acne 1s an inflammatory condition of the skin caused by the narrowing of

the mouths of sebaceous glands. Application of ultraviolet radfation assists in resolving
" Foammstion by causing cicdding of the epitheiial ceiis, allowing the blockages

easy exit.
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Contraindications

SCAR TISSUE. Scar tissue is more sensitive to ultraviolet radiation, leading to an
undesirable erythems,

NEW SKIN GRAFTS. New skin grafts must not be encouraged to slough. Application of
uitraviolet radiation results in desquamstion which My cause the skin graft to fall off.

LIGHT SENSITIVE OISEASES. The skin may become overly sensitive to irradfatfon with
the presence of certain diseases. Psorfasis or Excems or normally trested with ultra-
violet; however, 1f these conditions become severe Or acute, they may become too sensi-
tive for irradfation.

General Treatment Times and Distances

INITIAL TREATMENT. The smount of superficial pigmentation (melanin) and thickness
of the stratum corneum determine the sensitivity of skin to ultraviolet radiation.
Assigning a starting point for treatment §s sometimes difficylt due to varfations in
sensitivities. Exposure to ultraviolet radfatfon should be long enough to produce a
sTight reddening of the skin within a few hours. The goneral treatment time for a hot
quartz lamp is fifteen seconds at a distance of thirty inches from the skin. These
figures represent the average exposure required to achieve a ainima! erythemal dose.
They do not reflect individus) sensitivities and ':::::rmtly an (MED) 1s not alweys
achieved using this method. If no erythems is p s+ the technician should {ncrease
the exposure time b{ one (MED) with each succeeding treatment until minime) erythems s
produced. A minimal erythema should be meintained throughout the treatment program.
Five or ten second increases are usually sufficient to maintain the minimal erythems.
Ihc gc:ra:'tmtnnt time for Sold quartz is 5 seconds at a distance of two inches

rom the skin.

INDIVIOUAL MED. Variances in sensitivity may allow some individuals a tolerance
four or five times greater then the general starting dongc before an MED is produced..
Reddish blondes tend to be more sensitive then blondes while brunettes can tolerate a
higher dosage then efther. Hair color along with skin pigmentation are factors which
should be considered in determining the initial dosage. If a patient s suspected of
having a high tolerance, the technician my perform a simple test to determine that
individuals initial MED. This test §s administersd on the first visit with an exposure
of four small areas usually on the volar aspect of the forearm. A paper tows) or § by
7 inch card with four, evenly, spaced one inch holes cut in it is used to cover the
test area. All areas surrounding the test card and also three of the four holes should
be draped. Exposure to the first hole begins and each succeeding hole is uncovered in
fifteen seconds increments. The test is completed when the first hole has received
60 seconds exposure time and the last hole has received 15 seconds. The test sites
should be labeled and the patient instructed to observe any erythemal effect. It may
take eight hours or more for the lightest pink area to appear. The lightest pink area
will be the starting MED to begin on the next treatment.

Techniques Utilized in Application

PROCEDURE. An effective application of ultraviolet radiation is determined by
following correct procedures. These procedures or considerations are necessary to
provide not only quality but safety in the treatment program.
1. Allow the lamp to warm up for ten minutes.
2. Make sure the patient and technician have proper eye protection.

3. Position the patient. Pillows are not used in positioning patients for ultraviolet.
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4. Center the lamp over the area to be treated.

S. Check for the proper lamp angle (cosine Taw). The greatest absorption occurs when
the rays strike the skin surface at right angles.

€. Maasure the distance from the Temp to the patfent. The distance should be thirty
inches to the center of the treatment ares.

7. Orape all areas not being treated.

8. Start the treatment with one MED or an individus] test to determine the MED.
9. Change all 1inen following treatment.

10. Wash goggles following the treatment.

Care of Equipment '

PROCEDURES. The following procedures are to be observed.

1. Do not touch the quartz element with your hands. Ci1 on the fingers will etch the
surface and ruin the element.

2. Unplug the machine when not in use.

3. Clean the machine once & week with SOMP and water. The element should be cleaned
with ether or alcohol only.

-

4. Age and continued yse will cause the element to deterioriate. The lamp’s intensity
should be checked at Teast every six months.

QUESTIONS
1. The treatment of disease by rays of Tight, especially ultraviolet Vight, 1s known

2. Ultraviolet radiation is commonly referred to as

3. Exposure to ultraviolet radiation causes » &n inflammatory con-
dition of the skin.

4. Erythema and tanning are produced by a Tamp.
5. A bactericidal effect is produced by the lamp,

6; Exposure to ultraviolet results in destruction of the cell membranes and the release
0 .

7. Peeling or shedding 1s also known as and follows thickening of the

1s resnonsthle for pigmentation.

Nigration of melanin from the deep layers of skin toward the surface 1s called
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Conjunctivitis and ercsion of the cornea are examples of a'dveru

effects.

o .
. Sulfonomides, tetracyclines and coal tar derfvatfves can cause an increased

to ultraviolet radfation.

12. The most frequent indfcation for the use of ultraviolet is probably

13. Three contraindications for ultraviolet are '

énd .

14, Sensitivity to ultraviolet is determined by the amount of in the
superficifal tissues and also the thickness of the

15. The average exposure required to produce a minimal eryt!ml dose (MED) s

seconds with the lamp ___ inches from the skin.

16. The general treatment time for cold quartz fs seconds with the lamp at
a distance of ____ inches from the skin.

17. It may take more than hours for a s1ight erythema to appear,

18. Eye protection is essencial to both the and

19. Positioning is accomplished without the use of

20. Cosine law involves the proper lamp

21. The lamp element should not be touched with the fingers and either
should be used to clean the element.

22.' Deterforation of the element is caused by
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THEMPEUTIC EXERCISE
OBJECTIVE

After completing this stulyguide and workbosk you will be able to recognize and
explain the classification, physfological effects, indications, contraindications, and
the principles of application of therspeutic exercise.

INTROOUCTION

Therspeutic enercises are exercises which are prescribed by a physictan, supervised
or sdwinistered by a physical therepist or physical therspy technicien, for the express
purpose of mintaining er restering function te & t of the body. In physical
therspy a large nusber of the patients that we see will require some form of therspeutic
exarcise in their treatment program; therefore, 1t s essential that you have a thorough
understanding of all the aspects of therspeutic enercise.

INFORMATION
CLASSIFICATION

Passive Exercise

During passive anercise the therapist or technician moves the patient's joint
through the range of mtion. This typs of exercise: is used when the putient 1s unable
to move the joint himself or for some resson the physician MMy not went -him to do 1t
humself. Genarslly this type of exercise is given to sgintain function in a Joint.

Active Assistive Ensrcise

In this type of exercise the patient meves the joint through the renge of motion
with the assistance of the therepist or technician. This type of exercise fs used when
the pe,‘.';m :s able %0 do part of the work but must have assistance to complete the
range of metion. ’

Actiyq Exercise

In active exarcise the patfent moves the joint threugh 1ts range of motion with Ms
own veluntary muscle power. In this situation you become an instructor, the patient gets
no physical assistance or resistance from you. lHere you must think of the plane of
movemsat as well is the pesition of the patient. If he 1s 1n a position where gravity
1s assisting him ""“‘f‘ the renge of motion, 1t 1s not active exercise. It should
dlways be against gravity so the patient will work at Ms seximum.

TRTS supersades SV 3ABRS1330-11-2f, November 1974
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Resistive Exercise
In this type of exercise the patient meves the jeint through the range of motion
Sgainst resistence offered by you (memuel) or weights (mechanical). The ampunt of
resistance given should be enough to covse the pationt to work st his meximm. However,
he should be able to meve through the full renge of motfon with res{stance.
TEANINOLOGY '
Meststance

This 13 the opposition given to a muscular movement. The resistance offered may be
manual or mechanical.

Repetitions

The nusber of muscular contractions. When you instruct a patient to extend his
knee ten (10) times, this would be ten (10) repetitions.

Muscle Strength
The ability of & muscle to work against resistance.
Muscle Endurance
The ability of a muscle to perform repetitions,
Mscle Coordination '
The united action of groups of muscles to produce a well adjusted action.
Stretching

The passive movement of & muscle to lengthen fts fiders. Stretching of the muscle
fiders may be accosplished by the technician or the patient. .

MUSCULAR CONTRACTIONS
Types

ISOMETRIC. The contraction of a muscle which produces little or no joint motion.
A contraction in which the fiders of the muscle neither lengthen .or shorten.

ISOTONIC. A contraction which produces motion at the joint. There ars two types
of isotonic contractions: .

1. Concentric. The contraction of a muscle with the fiders shortening.
2. Eccentric. - The contraction of a muscle with the fider lengthening.
. PHYSIOLOGICAL EFFECTS
1. Incressed local circulatfon.
2. Increasad lactic acid Tevels within the muscle.
3.  Muscle hypertrophy depending upon the degree of exercise.
2
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4. Ispreved aeuremsscular cosrdination.
INDICATIONS

T. Leus of muscle tone or strength,
2. Loss of Jeint renge of mtion.
3. Posturel @afects,
4. Ganers] recondftioning,

3. Debflitating conditions.

b. Diversiemal sctivities.
S. Certain respiratery conditions.
6. Certain vescylar diserders,

. CONTRAINOICATIONS
1. Advence¢ cardiovascular diseese.
2. Nen-union fractures,
3. Dislocations or jeint diterders requiring famebilization,
GENEML CONSTOERATIONS

1. Proper savirenmnt. *

& Noem tempersture approximately 70°F,

b. Adequate ventilation ami Vighting,
2. Patient needs preper clothing which 1s mét restrictive.
3. Clear, concise imstructions.
4. Pattent metivation,
5. Sufficient rest perieds.

TEQWIQUE FOR MANUAL THEMPEUTIC EXERCISE

1. Patient position, Supine (except for axtensicn of shoulder and Mp - prone) with
body in geed anatemical aligment.

2. Technician position. The technician should assume 3 position which 1s stadle, com-

fortible, and pernits sese of movemsnt as the patient's joint is carried through {ts
range of metion. A step stool may be used 1f the technician 1s short.

3. Provide firm support asbove and below the Joint deing exercised,
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4. Ouring pessive enercise hoep the mevement well within the Timits of pain.

S. Ouring resistive exercise sdminister only ensugh pressure te covse the petient te
work to his meximm,

BASIC PRINCIPLES OF 6000 INSTAUCTION
T. Plan fnstruction 1n sdvence. Have & Nendout or knew what you are geing to teach him.

2. Tell the pationt what you went him to és. New You a35ume the role of an instructer;
tall him whit you went him to @0 and how 1t is to be dene.

3. Give step-by-step breskémm of the tash. Keop sach step 3imple and give them in
smell stepe.

4. Deswnstrate activity for the patient. Shew him the correct wiy to do each step.

S. Have patient perform s hy-step. Moho sure he can do each step. Nave him demenstrate
eoch one umhfonmrn:.u umm rent.

6. Corvect ervers fmmdtately. If he mdes an orver, step him and correct him. Den't
Tat Mm do 1t Malf right. Mbe sure he 13 deing it corvectly the first time,

7. Keep instructions and steps simple. Lot the patient know what his geal 13 and give
ha simple steps to accomplish 1t.

8. ‘3o sure estadlished geals are feasidle am attainable by the pattent. I[f not,
pationt will lose his metivation ané desire.

EXERCISE MOUTINES
Passive Stretching
TEOMIQUES
1. Select the optimm pesition for sxercising the patfent.
2. Give support sbove and belew the jeint baing enercised.
3.  Mowve the joint to the point of pain. ¥

4. Hold the joint at the peint of pain for a shert perfod of time to allow the mustles
and soft tissue joint structures to streteh. oo

INDICATIONS
1. Muscle contractures

2. Muscle spasticity
3. Joint capsule adhesions
4. Tendon capsule agmesions
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CONTRAIROICATIOWS
. Nenewton or healing frectures
2. Ostesperests
3. Sene ¢isesses
MISCLE GROWPS MOST FREQUENTLY STAETONED
1. Gastrecselows
2. Hesstrisgs
1. THh sedcters
4. Nip externsl retaters
5. Arm catonsers, séductors, and Internal retaters
6. Nond and finger fleaens
Progressive Raetsiive Exercise
TENNROSY. You nesd ts inew the following tarms. °

1.  Set. A given nber of titions with wm aest waight. There are ueuslly ten
(10) repetitions por set and 'ﬁ.:c sets per tm'p:‘ﬁd.' y

2. Llead. The resistance used fer a given set,

). Pregressive Mesistive Exercise. A pregrem dest to improve o patients functional
ity (strength and endurente) threugh resistive o':niu. The program beging At the
rtiut's talerance and 13 pregressive 1n resistance offered until the desired gos!

s resched.

4. titive Muximan, The maxtmm weight 2 muscle can lift through 1ts full range of
.«:" tan (10) time. The mmscle er be fatigued by the tenth centrectien.

foll TEOMIQUE. A basic techaique for administering pregressive resistive enercises
. “o ~

1. Establish the repetitive maximm for the patient by appreximting muscle strength,

2. AMminister the program ence daily or twice datly depending on whether-the patient
1s an in-pationt or an cut-patient.

8. The first set consists of 10 repetitions with a load of 1/2 of the
repetitive maximum,

b. The second set consists of 10 repatitions with a loed of 374 ul tiie
repetitive maximum,

u ¢. During the third and final set, the patient 1ifts the repetitive maximm
ten times.
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d. The repetitive meximm is fncreased as the patient's strength and tolerance
increases.

KNEE ROUTINE
Purpose
PRE-OP. To build up strength and increase range of motion prior to surgery.

POST-OP, Getting the quadriceps to function, regaining normal range of motion,
increase strength and endurance of the qQuadriceps to protect the knee during ambulation.

PRE-OP CLINIC. During the initial pre-op visit the following will be accomplished.
1. Explain the purpose and objectives of the physical therapy treatment.

E. Measure and record the range of motion of both the affected knee and the unaffected
nee. )

3. Test for the repetitive maximum on both knees when possibla,

4. Instruct the patient in static quadriceps. setting and SLR (straight leg raise)
exercises, .

S.n When possidble, fit a pair of crutches and instruct patient in the proper crutch
gait, .

POST-OP WARD., The following procedure is generally followed. °
1. Patient is usually seen on the ward the same day of surgery.

2. Patient is instructed to start on quad setting immediately and to perform a set
nuber every hour. The number will vary, up to 50 per hour. .

3. Patient instructed to start performing SLR every hour. The number of SLR's will
vary, to 30 per hour.

POST-OP CLINIC. The un?m of time between surgery and the initial visit to the
clinic will vary from hospital to hospital, doctor to doctor, and patient to patient,
When the patient doas come to the clinic the following procedures are generally followed.

1. Routine begins with 30 quad sets.

2.  Fifteen SLR's

3. Fifteen repetitions through the last 150 of extension.

4. Active flexion and extension to gain range of motion. MNumber of repetitions will
vary depending on the patient, generaily about 30 repetitions per visit is sufficient.
S. Begin PRE at the point established by local guide lines,

6. Ambulation begins at point established by-local guidelines. wWhen patient begins

amdulation stress the following:
3. Tighten the quads.
b. Have the hee! contact the grotsmd first,

2t




C. Keep the knee straight as the heel makes contact with the ground.
ANKLE ROUTINE
Post-op (or post-injury)
The following procedure my be f01lowed.

1.  Gentle active range of motion.

2.  Graduate to ankle exerciser..

3. Use PRE for building strength and endurance.

4. Begin ambulation at the point established by local guidelines.
M’S AND PENDULUM EXERCISE

Purpose

To mintain or gain range of motion at the shoulder joint with minima) muscular
contraction. This exercise routine is used after most surgical procedures to the
shoulder and when there is 1imited motion as the result of some conditions such as
bursitis, etc.

PNC‘dUN »
" The following procedure is generally followed, (See figure 1)
1. Stand with knees straight and feet apart,

2. Bend forward at the hips and meintain this position by leaning on the plinthe or
table with the unaffected arm.

3. Involved shoulder hangs relaxed 1ike:a pendulum.

Swing arm forward and backward (pendulum exercise).

Swing arm across the front of the body and out to the side (pendulum exercise).
Swing arm in circumduction (Codman’s exercise).

Program may be done with a Tight weight held in the hand of the affected arm,

o ~ o w o~
. . . . .

Program is usually done twice a day with 15 minute exercise periods.
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FIGURE 1

Position for Codman's and Pendulum Exercise

° :
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WILLIAM'S FLEXION EXERCISE
Purpose

, The purpose of William's Flexion Exercises is to relieve chronic Tow back strain
y:

1. Strengtbenjng abdominal muscles.
2, Stretching tight low back and posterior thigh muscles.
3. Increasing general flexibility.
4. Improving posture.
Technique

The following set of e'xerciscs is referred to as William's Flexion Exercises and
are used in all the physical therapy clinics throughout the Air Force, They may vary
s1ightly from clinic to clinic, but the basic principles will remain constant,

PELVIC TILT. Lie on your back with your arms at your side. Your knees should
be flexed so that your feet are flat on the plinthe. Your legs should be relaxed,
The following sequence should be followed,

1. Squeeze your buttocks together and pull your abdominal muscles tight to tilt your “~
pelvis up and forward and flatten your low back against the plinthe, ‘

2. Hold this position while breathing in and out 3 times.
3. Relax co-?letly. Repeat the exercise five (5) times. (See figure 2)

Fig. 2

a. Starting position for doing the pelvic tilt. b. Position with the pelvis tilted,

SINGLE AND DOUBLE KNEE TO SHOULDER (Knees-to-chest). The position for this exercise
is supine with a pillow under your head, both knees are bent and the soles of the feet
are flat on the plinthe. The following sequence should be followed.

1. Lift your right knee, grasp it with both hands and pull it toward your right
shoulder, then gently pull with five (5) easy, bouncing movements. :

L. Xlum to starting position. Repedt the sace procedure with the left xnee. tontinue,
alternating knees for a total of ten (10) repetitions.

3. Lift both knees, grasping one knee with each hand and pull them toward your shoulders,
then gently pull with five (5? easy, bouncing movements.
~@®
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4.  Return to the starting position and repeat the procedure for a total of five (5)
repetitions. I[f this exercise is done correctly, you will feel the stretch in your
low back and the back of your hips will come off the plinthe with each pull. (See

Fig' 3 bo Ce

3.  Starting posfitfon. b. Single knee to shoulder. c. DOouble knee to shoulder.

CURL UPS {Partial-to-full sit ups). Lie on your back, pillow under your head,
knees bent and feet flat on the plinthe. Cross {our 4rms over your chest with your
right hand touching your left shoulder and your left hand touching your right shoulder.
The following sequence should be followed.

1. Tuck your chin to your chest and "Cur) Up" toward a sitting position, raising your
shoulders as far off the plinthe as possible (Do not perform a full sit-up).

2. Uncurl and return to the starting position, Repeat the oxorcisi«five (5) times.
Remember - your knees must be bent!

Do not have anyone hold your knees or feet. You are not expected to come tg a full
sitting position. Just “curl up® and 11ft your shoulders as far as you can off the
plinthe. (See figure 4) .

Fig 4

HAMSTRINGS STRETCH. The starting position for this exercise is on your back with
your legs strajght. The following sequence will be followed. .

1.  Flex the right hip to 900 and Jet the knee bend. The thigh should be pointing toward
the ceiling.

2. Using both hands support the thigh to mafntain this position.
3. Extend the right knee using a very strong contraction of the quadriceps muscles.

Hold the knee straight for at least five (5) seconds, then let the quadriceps muscles
relax and the knee flex and rest a few seconds. Repeat this movement five (5) times.




‘.

Return to the starting position and repeat staps 1, 2, and 3 using the lTeft leq,

S. When doing this exercise a stretching pull should be felt at the back of the knee
and the thigh. (See figure 5)

FIGURE §
Positions for Hamstrings Stretch

"
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back
your

r&gxm ?ﬁT POSXT{;O:. This s Just m; it ;:ys. a rest mltln.“u: :80 yo:;-th
L] ] ow doub M. m
fest on’a chair or couch !m’?‘:ittlng pomlon"ym m;.‘”ﬂ. nu:n for this

exrcise 1s to straighten out the Tubar curve and to relax the back muscles.
(See figure 6)

~» w ~n
. .

5.
be

FIGURE 6
BASIC MLES. Go over these rules with the patient.
Learn to live 24 hours a day without a hollow in the lower part of your back.
Never bend backwards. Demonstrate to patient,
Squat. Don't bend back. Demonstrate.
Do not 11ft loads in front of you above waist.

¥hen lying down on back: Placa pillow under knees. When on side: Place pillow
MTEX«_.LW.‘: Place pillow under abdomen,

12

s
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REVIEW EXERCISE

1. When the therspist or technicien moves the patient's Joint through the range of
motion, this 13 cslled - .

2. Active-Assistive enercise 1s when

3. Exercise 13 considered Active when

4. Resistive Exercise s when

5. Jpposition given to a muscular movement 13 called : .
6. Mepetitions are defined as

7. The adilfty to work against resistancs fs s~ ‘
8. Muscle coordination 1s

9. Stretching 1s defined as

10. Define Isometric Contraction

11. Define Isotonic Contraction

12 Netine Concentric Contra~tion




N’
13, Define Eccentric Contraction
14, List three (3) of the physfological effects of exercise
15. List four (4) {ndications for therapeutic exercise
16. List three (3) contraindications for therapeutic exercise
\/ * R ) 3
. 17, When administering manual therapeutic exercise, the patfent will ysually be in

position.

18, When adminfstering manual therapautic exercise, provide firm support

19, During passive exercise keep the movements well within

20. During resistive exercise administer only enough pressure

21. When {nstructing the patfent in exercise, be sure to estadlish goals that are

22. During passive stretching, move the joint to the .

4
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a.

List three (3) indications for passive stretching

A,

List two (2) contratindications for passive stretching

2s.

26,

What are three (3) of the muscle groups most frequently stretched?

A set 1s defined as

2.

Repetitive Maximm 13 defined as

a8.

The second set of a ngfnssm Mesistive Exercise program is

The purpose of & Pre-0p knee program {s

30.

The purpose of a Post-Op knee program s

.

The purpose of Codman's and pendulum exercises is

~@




32. The purpese of Willtam's Flexfen Exercise 1s to

by

16
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PURPOSE OF STUDY GUIDES, WORKBOOKS, PROGRAMMED TEXTS AND HANDOUTS

Study Guides, Workbooks, Programmed Texts and Handouts are training
gtrsglications authorized by Air Training Command (ATC) for student use in
courses.

The STUDY GUIDE (SG) presents the information you need to complete
the unit of initruction, or makes assignments for you to read in other
pubiications which contain the required informetion.

The WORKBOOK (WB) contains work procedures designed to help you
dchieve the learning objectives of the unit of instruction.: Knowledge
dcquired from using the study guide will help you perform the missions

or exercises, solve the problems, or answer questions presented in the
workbook,

The STUDY GUIDE AND WORKBOOK (SW) contatns both SG and WB materia)
under one cover. The two training publications are combined when the w8
s not designed for you %o write in, or when both SG and W8 are issued
for you to keep.

The PROGRAMMED TEXT (PT) presents information in planned steps with
provisions for you to actively respond to each step. You are given
immediate knowledge of the torrectness of each response. PTs may either
replace or augment SGs and W8s.

The HAKDOUT (HO) contains supplementary training materiais in the
form of flow charts, block diagrams, printouts, case problems, tables,
forms, charts, and similar materials.

Training publications are designed for ATC course use only. They
are updated as necessary for training purposes, but are NOT to be ysed
on the job as authoritative references in preference to Technical (rders
or other official publications. '
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THERAPEUTIC TESTS AND MEASURENENTS
OBJECTIVE

After completing this study guide and workbook you will be able to recognize
and explain the principles of Joint range of motion, extremity girth, and leg
Tength measurement.

INTRODUCT I ON

In piysical therapy, as in other medfcal fields, there Mave to be methods
by which we evaluate patients both for dfagnosis and datermining patfents’
progress. e use a varfety of tests and measurements to evaluate the condition
and the progress of the patfents and their treatment programs. Therefore, it s
pecessary that you come familiar with the tests and Reasurements that you will
be using in the physical therapy clinic.

INFORMATION
Tests and Measurements

TYPES. The first thing we must do is to mke the distinction between tests
and measurements. Tests are designed to measure knowledgs, strength of a suscle,
or the muscles reaction to a given stimlus. As you know, tests ure assigned
some form of grade to measure the degree of knowledge or performarce possessed
by the object or person being tested. Tests then are vehicles 5f Reasurement, and
83 Such are subject to interpretation with the possibility of arror. Measure-
ments are not tests in the true sensy of the wrd; in measurements you apply a
calibrated device to & given object and read the differences in the extremes of
the scale. With this in mind, let us 115t the tests and measurements st commonly
used in physical therapy.

1. Manual ?‘%clo Test: This test is admintstered to the patient by the
physical apist. S the evaluation of muscle function to determine muscle
weakness. While testing the muscle function, the therapist 233igns a grade to

the muscle according to its adility to perform (poor, fair, good, etc.). The
grading system will by discussed in & later objective.

This supersedes 3% ﬂHQIBJO-III-S. May 1972




2. Joint Range of Motion: In this procedurs the physical therapist or the
physical therapy technician measures the amount of motion present at a joint
using a device known as a goniometer.

3. Leg Length Measurement: This is the measurement of the bony length of
the Tower extremity using a tape measure and certain bony topographical land-
marks on the patient’'s lower extremities.

4. Girth Measurement: The use of a linear tape to measure the circumference

of a given area of the extremity. The purpose here fs to measure the muscle bulk
to compare it with the opposite leg.

5. Chest Measurement: The measurement of the chest with a linear tape to

determine tne amount of expansion.

There are other tests and measurements that are used in physical therapy such
as electrical diagnostic tests, but the five that we mentioned will be the most
commonly used tests and measurements.

USES.

1. Evaluation of ROM at a given joint. Here the measurement answers the
question: How much motion is present in the joint?

2. They serve to evaluate the patient's progress. Is he gaining or losing
motion?

3. They serve to evaluate the patient's program. If the present program is
not adequate, another approach may have to be tried.

4. They serve as a basis for exercise programs by describing the amount
of motion at a joint for the muscles to work with and indicate the type of
exercise to be used.

5. ROM measurements also provide a graphic record of the functional ability
or a joint.

Goniometer

PARTS. The goniometer is an instrument designed to measure the angle and
movements of joints. It will be easier to use the goniometer if you are familiar
with the following parts.

90°
N t 'l’,,
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180°
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1. Protractor: The protractor contains the degree scale, usually from
0° to 180°; however, it may be round and contain 360°.

2. Stationary arm: The stationary arm is an extensfon of the horizontal
or 0° to 180° line.

3. Movable arm: The movable arm is attached to the protractor at a point
called the axis and has a pointer which is used to indicate the degrees on the
scale of the protractor.

Measuring and Recording
TECHNIQUE. For measuring and recording the following steps may be used.

1. In making a joint range of motion measurement, the first step is to locate
the pertinent landmarks and to align the arms of the goniometer carefully so-that
the axis of the goniometer falls naturally in the region of the axis of motion
of the joint. Either arm of the goniometer may be considered the stationary
one, depending upon the position in which it must be placed to take specific
measurements.

2. Consider the established zero starting position to be zero degree. In
the measurement of most joint motions the arrow on the arm will point to 0°
position on the protractor when the body part is in the zero starting position.
But, in measuring the motion of some joints such as the ankle, the arm arrow will
point to 90° position on the protractor when the joint is in the zero starting
position. In these cases the 90° is read as zero degree, and the degrees of
motion present are calculated accordingly.

3. In recording degrees of motton, use the word minus‘to indicate that the
patient cannot move an affected part as far as the neutral zero degree starting
position in the direction in which the measurement is being made.

4. Oetermine and record the normal 1imit of motion or standard for the
patient. If the patient has a normal opposite joint, measure and record the
motion of this joint. If it is applicable, you should record any pertinent
facts related to the patient's age and physical characteristics.

5. Measure and record the degrees of motion in the affected part. Gonio-
metric measurements.re calculated from a neutral zero degree starting position
or from a fully extended zero degree starting point.

From a Neutral Zero Degree Starting Position. With the affected part placed
in the neutral zero degree starting position, move the part as far as possible in
one direction and then in the other direction in a single plane of movement.

Measure and record the number of degrees which the part can move in each direction.

For example, assume that a patient's nonmal.h1g sbduction is 45° and his normal
hip adduction is 45° and that the hip moves 45° from the neutral zero degree

starting position in the direction of abduction and 15° from the neutral zero
degree starting position in the direction of adduction, he has normal abduction
and a loss of 30° (45° - 15°) adduction. This is recorded as follows:
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Abduction - Normal: 45°, abnormal part: 45°,
Adduction - Normal: 45°, abnormal part: 15°,

[f a patient’'s joint motion impairment prevents movement of the affected part

into the zero degree starting position, indicate this when measuring motion in

the direction in which the impairment prevents movement, not in both directions.

For example, when the part cannot be placed in the neutral zero degree starting
position because the joint impairment prevents movement of the part in the direction
of abduction, measure the number of degrees which the part lacks in reaching the
neutral zero degree starting position. Use the word “minus" when recording this
loss. [f the patient lacks 10° reaching this neutral position and his normal hip

abduction fs 45°, he has lost 55° (10° + 45°) of abduction. This is recorded as
follows:

Abduction - Normal: 45°, abnormal part: Minus 10°, Total Loss 55°.

In measuring adduction of this same hip, disregard the fact that the affected part
is not in the neutral zero degree starting position and measure the position to
which the part can be moved. If his normal adduction is 45° and the part can be
moved to a 30° position, this is recorded as follows:

Adduction - Normal: 45°, abnormal part: 30°.

From a Fully Extended Zero Degree Starting Position. First, with the affected .
part extended to the zero degree starting position or as close as possible to this

anmatomical position, {f impairment prevents full extension, measure the position ™

of the joint. Second, with the affected part flexed to the maximum extent, measure

the position of the joint. Assuming that the patient's knee, on the affected

side, has a 10° flexion deformity which prevents the knee from being placed in

the fully extended zero degree position, and that maximum flexion of the affected

knee is 100°, he has a motion from 10° to 100° (a range of 90°). This is recorded

as follows: .

Extension to flexion: Normal knee joint: 0° to 135° (Range 135°).

Abnormal knee joint: 10° to 100° (Range 90°).

Measurement of Specific Joints

THE HIP JOINT. The zero degree starting position for measuring the motions
of the hip is a neutral position. This neutral position is the anatomical position
2xcept for internal and external rotation measurements which require a special
-utral position.

In assessment of hip movement, differentiation is carefully made between true
hip joint movements and movements occurring in the pelvis and low back. Changes
in the lumbar curve and in the level of the anterior superior iliac spines of the
flium indicate that movement is occurring in the back or pelvis.




During the measurement process an assistant supports the weight of the
lower 1imb.

When there is a hip flexion contracture, movement in the direction of exten-
sion is also measured, with the pelvis and back firmly stabilized by flexion of
the unaffected hip and knee.

THE KNEE JOINT. The zero degree starting position for measuring motion of
the knee is a fully extended position which is the anatomical position for the
knee.

Active knee extension is measured with the thigh supported and the hip flexed
slightly.

Tightness of the quadriceps or the hamstrings is noted only when their lengths
in the affected limb are less than those in the unaffected one.

Extension beyond the zero degree starting position (hyperextension), abduction,
and adduction are noted as hypermobility, since these are excessive motions regard-
less of whether they occur in the affected or the unaffected extremity.

Fixed deformities, such as genu valqum or genu varum, are measured and recorded
in degrees under remarks on SF 527a.

THE ANKLE JOINT. The zero degree starting position for measuring motion of
the ankle is a neutral position which is the anatomical position of the ankle.

Measurement of the ankle joint will, of necessity, 1n&1ude some movement

occurring at the midtarsal joints.

Tightness or contracture of the gastrocnemius is determined by measuring
dorsiflexion with the knee flexed and by observing whether more motion is present
in this position than with the knee extended.

The moving arm of the goniometer carefully aligned along the edge of the
heel and with the head of the fifth metatarsal.

JOINTS OF THE FOOT. The zero degree starting position for measuring motion
of the foot is a neutral position which is the anatomical position for the foot.

Movements of the foot are difficult to measure accurately with a goniometer
because any motion of the foot represents the combined simultaneous movement of a
number of tarsal joints. Furthermore, it is difficult to measure the slight but
often important motions of the joints in the foot because the bony prominences
interfere with alignment of the goniometer.

Estimation of motion by an experienced examiner may be the method of choice
in assessing motion of certain joints. Care must be taken to differentiate
movements occurring in the ankle, subtalar, and midtarsal joints. Each movement
in the affected part should be compared with its unaffected counterpart.
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THE SHOULDER JOINT. The zero degree starting position for measuring the shoulder
is a neutral position. This neutral position is the anatomical position except
for internal and external rotation measurements which require a special neutral
position.

Clinical measurements of the shoulder refer to the arm-trunk angle rather than
the scapulohumeral angle. Thus, completion of the motfons requires that three
bones, the humerus, the scapula, and the clavicle, be free to move. If the normal
arm-trunk angle, the result of the combined movement of the three bones, is
decreased, it becomes necessary for the examiner to observe the relationship
between the movements of the clavicle, scapula, and the humerus to locate and
identify the nature of the movement disorder. For example, in shoulder abduction
above 30°, the humerus normally moves about 2° for every 1° the scapula moves. A
contracture of the teres major muscle will 1imit the movement of the humerus and
will alter the normal relationship so that the scapula moves more freely than the
humerus. .

The shoulder is capable of movement about a number of oblique axes. Terms
coined to describe other movements of which the shoulder is capable are frequently
encountered. They include--

Horizontal adduction or horizontal flexion. The movement of the humerus in
a horizontal plane from posterior to anterior.

Horizontal abduction or horizontal extension. The movement of the humerus in
a horizontal plane from anterior to posterior. .
)

THE ELBOW JOINT. The zero degree starting position for measuring motion of
the elbow is a fully extended position which is the anatomical position for this
joint. )

Extension beyond the zero degree starting position is called hyperextension,
since this is excessive motion regardless of whether it occurs in the affected
or the unaffected extremity.

THE RADIO-ULNAR JOINTS. The zero degree starting position for measuring
the supination and pronation is a special neutral position.

In order to obtain a true measurement of supination and pronation, shoulder
internal and external rotation must be prevented by keeping the elbow flexed
and held closely to the side.

The palm of the hand may move more than the forearm because of movement in
the radiocarpal or intercarpal joints. The measurement should reflect, if
possible, only the motion of the forearm. Excessive motion at the wrist may be
noted.




THE WRIST JOINT. The zero degree starting position for measuring the wrist
is a neutral position. This neutral position is the anatomical position.

When measuring wrist extension and flexion, the fingers should be relaxed
as the movzments proceed. From normal tendon action, the fingers will assume a
slightly flexed position as the wrist is extended and an extended position as
the wrist is flexed. If these movements of the relaxed fingers occur sooner
or to a greater degree on the affected side than they do on the unaffected side,
this should be noted, as it is usually an indication of abnormal shortening of
either the long finger flexors or the extensors.

JOINTS OF THE HAND AND FINGERS. The zero degree starting position for
measuring the movements of the metacarpophalangeal joints of the fingers is a
neutral position.

The zero degree starting position for measuring the movements of the inter-
phalangeal joints of the fingers is a fully extended position which is the
anatomical position of these joints.

The mobility of the carpometacarpal joints of the hand should be examined.
The second and third metacarpals normally are somewhat fixed, but the fourth and
fifth metacarpals have considerable mobility on the carpus (hamate). This mobility
gives strength to the hand when grasping a cylindrical or round object such is a
handle or a doorknob. A loss of the ability to make a metacarpal arch is a
serious deficit to hand function.

A deformity of the wrist, particularly flexion, will 1imit range of motion fn
‘_/ the .fingers. because of tendon stretch.

The fingers usually are referred to as index, middle, ring, and 1ittle to avoid
confusion.

JOINTS OF THE THUMB. The carpometacarpal joint of the thumb is a unique
joint in the human body both in structure and function. ’

The zero degree starting position for measuring the movements of the meta-
carpophalangeal and interphalangeal joints of the thumb is a fully extended
position which is the anatomical position for these joints. '

Normally, the metacarpophalangeal joint of the thumb has a slight ability
to abduct, to adduct, and to rotate in the direction of thumb opposition. Pass-
ive movement in these directions can readily be demonstrated in the normal thumb
if the metacarpophalangeal joint is slightly flexed and the first metacarpal
stabilized to prevent movement at the carpometacarpal joint.

Hyperextension of the distal interphalangeal joint is frequently present,
thus allowing one to position his thumb as if he were pushing in a thumb tack.

When measuring the active motion of opposition, the position of the thumb
nail at the completion of the motion should be observed to assure that the
musc les of the thumb are functioning properly. When the muscles of the thumb
are relaxed and the thumb is at the side of the hand, the thumb nail normally
assumes a position at right angle to the palm. At the completion of the normal
movement of opposition, the thumb nail is held parallel to the palm of the hand
by the thumb musculature.
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Extremity Girth Measurement

METHODS. Girth measurements are always taken bilaterally for the purpose of
comparison, They reveal any dffference or changes in the size of the muscles.
In order for the comparison to reveal any difference the measurements must be
taken carefully and systematically. Bony landmarks and distances are used to
measure the girth in the same area each time. The following methods of girth
measurements are most frequently used to provide uniform data.

1. Thigh measurements are taken by measuring a specified distance above the
base of the patella. The distance that is used will vary slightly from clinic to
clinic, but within each clinic the same distance must be used when making the
measurement. In this course we will use 5 inches above the base of the patella
for our measurements.

2. Leg measurements are taken by measuring a specified distance below the
apex of the patella. Again, the distance that is used will vary slightly from
clinic to clinic, but within each clinic the same distance must be used when
making the measurement. In this course we will use 5§ inches below the apex of
the patella for our measurements.
3. Arm and forearm girth measurements are performed simflar to those in the
lower extremity. In this course we use 4 inches above the olecranon process for
arm girth measurements and 4 inches below the olecranon process for the forearm
girth measurements. ’ ‘
RULES. Application of the tape measure must be done precisely to obtain N\
uniform results. The following techniques should be observed when applying the
tape measure.
1. Never apply the tape over clothing.
2. Apply the tape over relaxed and undistorted muscles.
3. Apply the tape with even pressure so it will fit snugly against the part.
4. Apply the tape at right angles to the surface of the area.
Leg Length Measurement
TECHNIQUE. Leg length measurements are taken to revea) differences in leg
length. Therefore, it is necessary to take a measurement of both legs for com-
parison. The technique for leg length measurement is 1isted below.

1. Have patient remove appropriate clothing (trousers, dress, etc., drape
as necessary).

2. Measurement is taken with the ra*ient in the supine position.
3. Align body in a straight line.
b. Knees should be extended.

C. No hip rotation, knees in neutral position.
d. Measure from ASIS to the medial malleolus. '
e. Measure both legs and record findings on AF 1412.
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Chest Measurements

TECHNIQUE. Taking chest measurements are similar to taking girth measure-
ments. The same principles in applying the tape measure are used and the bony
Tandmark is the xiphoid process. In chest measurements we are interested pri-
marily in the amount of expansion of the chest and not the size of the chest.
Therefore, we must measure the chest during inspiration and expiration and

the difference in the measurement will be the amount of expansion. When taking
chest measurements use the following steps.

1. Measure the patient sitting or standing with his arms at his side.
2, Measure forced inspiration.

3. Measure forced expiration.

4. Take the measurement at least twice.

5. Record measurement.
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CLINICAL RECORD JOINT MOTION MEASUREMENTS

DIAGNOSIS AND SRIEF CLINICAL MISTORY

Arthritis
REMARKS:

Please do total body ROM

LEFT RIGNT
EXAMINER'S 1NMTIALS
DATE
Filexion 0-125
H Extension 0-10 N
i Adduction 0 1 4"
p Abduction 045 » ~
Int. Rotation 0-45
Ext. Rotation 0-45 .
Extension 0
KNex Flexion 0-140 Kx
Plant. Flexion 0-45
Dorsi Flexion 0-20
Inversion 0-40
root rooT
Eversion 0-20
] Extension 0-45 s
: Flexion 0-180 g
}) Adduction 0 )
5 | Abduction 0-180 5
S Int. Rotation 0-90 4
- N ["Ext Rostion 090 R
Extension 0
Flexion 0145
Supination 0-90
FORE- rone-
ARM | pronation 0-50 AR
w Extension 0-70 w
7 Flexion 0-80 7 )
s Ulnar Dev. 045 s
| T | Radial Dev. 0-20 T
NOTE: The anatomical position is considered zero, and is the starting position with the exception of :
1. Shoulder rotation (shoulder abducted to 90%): 2. Supination and pronation (elbow flexed to 90%)
PATIENT S |IOENTIFICATION (Por t‘pdu weitten Mffh‘fl”.‘ Namo—isst, firee, ARG ISTER NO. WARD NO. '
middle; grade; date; hoapital oe modivel faeility) /-\
Doe, John J. MSgt
4 May 197X SAFBMSS 364 JOINT MOTION MEASSREMENTS
Y Standesrd Form J8T-A
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NOTE: For above measurements, insert joint and motion measured.
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TRERAPEUTIC TEST AND MEASUREMENTS
Procedure for Joint Measurement
1. The hip °

Figure 1 - Flexion

a. POSITION - Supine, knee flexed; opposite knee and hip straight
b. STATIONARY ARM - Parallel to long axis of trunk
‘¢, MOVING ARM - ‘In line with lateral midline of femur

Figure 2 - Extension

a. POSITION - Prone
b. STATIONARY ARM - Par - | to long axis of trunk
¢c. MOVING ARM - In 1ine with lateral midline of femur

12




Figure 3 - Adduction and Abduction
a. POSITION - Supine

b. STATIONARY ARM - Perpendicular to a line connecting anterior superior
11{ac spines

C. MOVING ARM - I Yine with anterior midline of femur

Figure 4 - Internal and External Rotation
POSITION - Sitting with knees flexed to 90°
STATIONARY ARM - Parallel to table top
C. MOVING ARM - In line with tibial crest

o =




2. The knee

Figure § < "Extension and Flexion
a, POSITION - Sftting with knee flexed

b. STATIONARY ARM - Paralle! to fesur on a Yine from the lateral condyle
to greater trochanter

C. MOVING ARM - Parallel to fibula on & line with lateral
3. The ankle

malleolus

olg 48°
ON,

Plantar Flexion and Dorsifiexion (Figures 6 8 7)

a. POSITION - Supine with heel pver edge of table and knee extended

b. STATIONARY ARM - Parallel to fibula

C. MOVING ARM - In line with the lateral edge of the heel and the head
of the 5th metatarsal

4




4. The shoulder

Figure 8 - Extension

a. POSITION - Standing, sitiing, or prone, with elbow extended. Palm
facing medially. Measure from lateral aspect of body.

b. STATIONARY AWt - Along midaxillary 1ine of trunk
C. MOVING ARM - Along latersl midline of humerus

190®

e.

Figure 9 - Flexion

a. POSITION - Standing, sitting or supine with elbow extended. Palm
facing sedially. Measure from lateral aspect of bdody.

b. STATIONARY ARt - Along midaxillary Yine of trunk
c. MOVING ARM - Along lateral midline of humerus

15
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Figure 10 - Abduction and Adduction
a. POSITION - Standing or sitting
b. STATIONARY ARM - Parallel to spine, but at lateral aspect of body

C. MOVING ARM - Parallel to midline of humerus toward olecranon process

. @
~
~ -~ . ) 0°
\
90°

Figure 11 - Internal and External Rotation
a. POSITION - Patient supine. Arm abducted to 90°, elbow flexed to 90°,
forearm in mid-position between supination and pronation, and perpendicular to
table top. Humerus in contact with table top.

b. STATIONARY ARM - Parallel to table top with axis on olecranon process

c. MOVING ARM - On line with styloid process of ulna




5. The elbow

90°

Figure 12 - Extension and Flexion

3. POSITTON - Standing, sitting, or supine. Forearm in mid-position
between supination and pronation. g

b. STATIONARY ARM - Along mid1ine of humerus

C. MOVING ARM - Along midline of dorsal aspect of foreamm

6. The forearm

00

o
90 90°
Figure 13 - Supination and Pronation

a. POSITION - Sitting or standing, with elbow flexed to 90°, forearm in
mid-position between supination and pronation. Elbow held close to body.

b. STATIONARY ARM - Parallel to‘long axis of humerus with protractor
medial to wrist

17
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C. MOVING ARM - Placed across wrist on level between styloid processes
of radius and ulna, at end of executed motion

Pronation (Figure 13)
a, POSITION - Same as for supination

b. STATIONARY ARM - Parallel to long axis of humerus with protractor lateral
to wrist

c. MOVING ARM - Same as for supination
7. The wrist

1809
Figure 14- Extension and Flexion

a. POSITION - Sitting or standing with elbow flexed and forearm in
pronation

b. STATIONARY ARM - Along lateral midline of forearm
C. MOVING ARM - Paralle] to 5th metacarpal
120°

Figure 15 - Ulnar and Radial Deviation
POSITION - Third metacarpal in line with midline of the forearm
STATIONARY ARM - Along dorsal midline of forearm
MOVING ARM - In 1ine with 3rd metacarpal

2%
~ @-




8. The fingers

o.

60°

Figure 16 - Flexion and Extension
a. POSITION - wrist in extended or neutral position

b. STATIONARY ARM - Along mid1ine of dorsal surface of metacarpal or
phalanx .

c. MOVING ARM - Along dorsal swrface of phalanx distal to joint being
Q‘ measured ) : :

19
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9. Joint Motion & Range

Joint
a. Hip
b. Knee
c. Ankle
d. Foot

e. Shoulder

£. Elbow

g. Forearm
h. Wrist

i. Finger

Movement

Flexion
Extension
Adduction
Abduction
Internal Rotation
External Rotation

Extension
Flexion

Plantar Flexion
Dorsi Flexion

Inversion
Eversion

Extension

Flexion

Adduction
Abduction
Internal Rotation
External Rotation

Extension
Flexion

Supination
Pronation

Extension
Flexion

Ulnar Deviation
Radial Deviation

Flexion
Metacarpophalangeal
Proximal Interphalangeal

Extension
Metacarpophalangeal
Proximal Interphalangeal
Distal Interphalangeal

Abduction

20
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Range of Motion

in Degrees

0-125
0-10
0-40
0-45
0-45
0-45

0-70
0-80
0-45
0-20

0-90
0-120

OO OO




REVIEW EXERCISE

1. Manual Muscle Tests are administered to the patient by the

2. On a Manual Muscle Test, muscles are graded according to

3. The device used to measure joint range of motion is called a

4. Leg length measurement is the measurement of the
of the lower extremity.

5. Measuring the circumference of an extremity is called a
measurement.

6. Chest measurements are made to determine the amount of

7. List the five uses for Range of Motion measurements.
a.
b.
c.
d.

e.

8. The of the goniometer usually has a scale of
0° to 180”.

9. The arm is an extension of the horizontal or 0°
to 180° line.

10. The first step in making a range of motion measurement is to

and to

11. The starting position for most joint measurements is considered to be
degrees,

12.  In recording degrees of motion, the word minus is used to indicate

——— e

13. To determine what the patient's normal range of motion should be in the affected
leg you would measure




14. Goniometric measurements are calculpted from a

15. For most measurements the normal anatomical position is considered the

16. Movements occurring in the and

will affect measurements made at the hip joint.

17. Active knee extension is measured with the thigh supported and the hip

18. Extension beyond the zero degree starting position are termed

19. Measurements of the ankle will include some movement in the

joints.

20. in measurementS of the shoulder joint the neutral position fs the anatomical
position except for and

21. To obtain a true measurement of supination and pronation,

muSt be prevented. N

22. When measuring wrist extension and flexion the
should be relaxed.

23. To measure the girth of the thigh, the tape is placed 5 inches above the

of the patella.

24, In measuring the girth of the upper extremity, the measurement is made 4
inches above or below the

25. The landmarks for leg length measurement are the

and the

26. The bony landmark for chest measurements is the

22
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PURPOSE OF STUDY GUIDES, WORKBOOKS, PROGRAMMED TEXTS AND HANDOUTS

Study Guides, Workbooks, Programmed Texts and Handouts are training

publications authorized by Air Training Command (ATC) for student use in
ATC courses.

The STUDY GUIDE (SG) presents the information you need to complete
the unit of instruction, or makes assignments for you to read in other
publications which contain the required information.

The WORKBOOK (WB) contains work procedures designed to help you
achieve the Tearning objectives of the unit of instruction. Knowledge
acquired from using the study guide will help you perform the missions

or exercises, solve the problems, or answer questions presented in the
workbook.

The STUDY GUIDE AND WORKBOOK (SW) contains both SG and WB material
under one cover. The two training publications are combined when the WB

is not designed for you to write in, or when both SG and WB are issued
for you to keep. :

The PROGRAMMED TEXT (PT) presents information in planned steps with
provisions for you to actively respond to each step. You are given
immediate knowledge of the correctness of each response. PTs may either
replace or augment SGs and WBs.

The HANDOUT (HO) contains supplementary training materials in the
form of flow charts, block diagrams, printouts, case problems, tables,
forms , charts, and similar materials.

Training publications are designed for ATC course use only. They
are updated as necessary for training purposes, but are NOT to be used
on the job as authoritative references in preference to Technical Orders
or other official publications.
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TRANSFER ACTIVITIES AND GAIT TRAINING
OBJECTIVE

Upon completing this unit of instruction you wil) be able to recognize and exolain
the principles of transfer activities and gaits.

INTRODUCTION

Many patients referred to the physical therapy clinic are ynahle to move themselves
from the bed to chairs or from room to room hecause of their medical condition. For
these patients it will be necessary for the physical therapy staff members to transfer
or assist in transferring them. Other patients will not be ahle to walk indenpendently
and the physical therapy clinic will taach them to use assistive devices such as crutches
and canes.

INFORMATION
TRANSFER METHODS

Wheelchairs

UNIVERSAL MODEL. This is the most common and popular type. It has the large wheels
in the rear and is used for outdoor travel. It is a stable chair and is good to work
out of. It can be moved up to a desk or table easily because of the larqe wheels in the

‘/ rear, When the patient is wheeling himself, he is in an erect position. This wheelchair
may be ordered in various sizes to fit a child or adult. There are two versions of the
Universal model which are designed for two types of patients.

Amputee Wheelchair. This wheelchair is designed for individuals who have single or
double Tower extremity amputations. To compensate for the transfer of wefght, due to
the loss of the amputated extremities, the rear wheels are set back to maintain balance.
The wheelchair is constructed without footrests but may be modified {f the patient is
going to use artificifal 1imbs.

One-Arm-Orive Wheelchairs. This wheelchair is designed so individuals with a disabled
hand or arm may propel and quide the wheelchair by using the non-disabled arm. Two
handrims of different size are located on one side of the wheelchair. The outer handrim
controls the opposite wheel. To move the wheelchair forward or backward in a straight
line both handrims are grasped together. To turn the wheelchair to either the left or
the right either handrim is moved independently.

Negotiating Curbs. The Universal model is the most convenient wheelchair to yse
when in rough terrain and negotiating curbs.

Oown_the Cyrb Forward. When going down the curb, roll the chair forward until the
small front wheels are at the edae of curb. Now tip the chair uo on the larae rear
wheels and iet it slowly roll down the curb. When the chair is on the street level, tin
the chair forward until the small front wheels are in contact with the street,

This supersedes SW 3ABR91330-11-2d, dated June 1970
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Climb_the Curb Forward. Roll the chair up to the curb, tip the chair back on rear
wheels, rol]l chair forward on rear wheels until small front wheels are over the curb.
Now let the chair tip forward until the small wheels are in contact with sidewalk, now
11ft chair until large wheels are over the curb and on the sidewalk level.

TRAVELLER MODEL. The Traveller has the large wheels in the front and 1is used indoors.
However it is hard to get over obstacles but ¢ s easier for the patient to control in-
doors since it can be turned in limited space.

Negotiating Curbs. The Traveller model is very inconvenient to use when in rough
terrain or neqotiating curbs.

Back Qlown the Curb. Back the chair to the curb until the small wheels in the rear
are at the edge of the curb. Now let the chair roll back while supporting the weight -
of patient on chair until the small wheels roll down the curb to the street.

Back Up the Curb. When backing up the curb, bring the chair back to the curd until
the smail wheels are against the curb. Caution must be employed when 1ifting the chair
and patient over the curb; you must stabilize the patient with a strao or by hand to
prevent the patient from falling forward out of the chair. After 1ifting the small rear
wheels to the sidewalk level, pull the large front wheels up the sidewalk lewel.

ACCESSORIES. 4hen a wheel chair is ordered for a patient, it can be made to fit the

needs of the patient by adding accessories which are available. From a safety stand

point, the most important accessory is the brakes. Some of the other accessories available

are detachable arms, swinging detachable elevating legrests, adjustable desk arms,

detachable back, upholstered am rests, heel and toe 100ps and motorization. '

Transfer Techniques N\

PRINCIPLES. There are many different transfer techniques available, but there is .
not just "one correct" way for each technigue avkilable. Certain principles of transfer
are to be followed for the safety of the patiens and the physical therapy staff members
working with the patients. The patients' medical condition, size of the room, placement
of furniture in the room, and the amount of furniture in the room may make it impossible
to transfer the patient using what may have been described as the "one correct” transfer
technique. Most transfers are made toward the patient's uninvolved or stronger side,
regardlass of the cause of the patient's medical condition. For their personal safety
and the patients safety, the physical therapy staff members are to use the body mechanics
of 1ifting which are most suitable for the 1ifting situation they are in.

WHEELCHAIR TO PLINTH. To transfer the patient from a wheelchair to a plinth or bed,
the following steps should be followed as closely as the situation and safety dictate.

1. Transfer is made toward the patients normal side.
2. Place the wheelchair at the head of the plinth or bed.
3. Lock the brakes.

4. Be sure the patient's feet are removed from the footrests on the wheelchair and

3 3w SOtrests.

5. The oatient moves to the forward edge of the wheelchair.
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6. Have the patfent hold onto the wheelchair armrest with the uninvolved hand, place the
uninvolved foot back beneath the forward edge of the seat of the wheelchair, lean forward,
and push up with the uninvolved arm and leq to come to a standina position.

7. Move the uninvolved hand from the armrest of the wheelchair to the plinth or bed to
maintain standing balance.

8. Pivot on the uninvolved foot into position to sit on the edge of the plinth or bed.
9. While leaning back, 11ft and swing the lower extremities onto the plinth or hed,
To transfer from the plinth or bed to the wheelchair the preceding steps mayhe reversed.
The wheelchair should be placed at the foot of the plinth or bed or on the opposite side
at the head of the plinth or bed.

LITTER T0 PLINTH. To transfer the patient from a litter to a plinth or bed, the
following steps should be followed as the situatfon and safety dictate.

1. Place the litter next to the plinth or bed and hold them .together during the transfer.

2. Insure that the plinth or bed and the Titter will not move., Lock the brakes {f
they are available.

3. Have the patfent roll or slide from the 1itter to the plinth or bed giving the
assistance required to assure the patients safety.

The preceding steps may be followed when transferring the patfent from a plinth or
bed to a 1{tter by reversing the patfents direction of movement.

REVIEW EXERCISES -

1. Which wheelchair is the most common and popular?

] «
2. UWhich wheelchatr has the large wheels in the front?

3. The : wheelchair has the rear wheels set back to maintain

and {s constructed without

4. The Unfversal Model {s the most convenient wheelchatir for

travel,

5. The wheelchatr {s designed for persons with a disabled

upper extremtity,

6. When negotfating curbs the mode]l wheelchair goes up and

down curbs in the position while the model wheelchatr is

tipped to go down the curb and tipoed to qo up the curh.

7. The are the most important accessory for all wheelchairs.

8. Most transfers are made the patients side,
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N
9. It may be impossible to the patfent using what may have been described
as the transfer technicue.
10. For the safety of and certain of

transfer are to be followed.

11, when transferring a patient from a wheelchair to a plinth, place the

at the ‘ of the .

12, When transferring a patient from a litter to a plinth, the is

placed to the .

13. In patient transfer from litter to plinth insure that the and

will not .
GAIT TRAINING

Crutches

WOODEN AXILLARY, ADJUSTARLE. This is the crutch most frequently used in the physical
therapy clinic. Most of them are made of selected hardwood which s laminated tc assure

strength and resilience. ATl the edoes are rounded and the crutches have a smooth finish,

The wood is protected with varnish. To adjust and fit a patient with a oatr of wooden
axillary crutches, you should become familiar with the following oarts.

1. Axillary Bar. This is the part of the crutch which fits under the arm in the axilla
providing underarm suoport.

2. llprights. These are:attached to the axillary bar’'and extend down to provide support
for the handpiece and extension rod (centerpiece).

3. Handofece. This is a round pifece of wood which fits between the uprights providing
8 means for the patfent to hold onto and control the crutches. The handniece is adjus-
table efther up or down the upright so th: elbow may be positioned properly.

4. Extension Rod. This 1s also calles/; a centerpiece. It 1s & long piece of wood which
fits between the lower ends of the uprights. There are several holes in the extension

d'making it possible to either lengthen or shorten the height of the crutch to fit the
patient

5. Crutch Tip. Made from rubber with a base of varying diuetors. the crutch tip helps
keep the crutch from slippina out from under the weight of the.patient.

ACCESSORIES. The accessorfes include various sizes of crutch tips, pads or cushions
fo:‘:he axillary bar and handpiece, forearm support, crutch tip, ice qrippers and a
utility bag.

4 su‘h‘s. These crutches are available in four different sizes: baby, cnild, youth
and adult.

DESIGNS. There are several different designs of axillary crutches and most of these
are constructed from aluminum tubing and are adJustable.

?,‘,
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ADJUSTMENT AND FITTING. There are several wavs in which axillary crutches may be
sted and fitted. The following nrocedure for adjusting and fitting has heem used

successfully, but s not the only procedure avatlsble for use.

1.
2.

Find out how tall the patfent {s.
Refer to crutch sdjustment chart for spproximite adfusted size of the crutch for the

patient’s hetcht. (Chart follows step 15).

3.
4,

oo ~ ical o
- . .

-

for

10.

n.

2.

13,
1‘.

15,

Remove extension rod nut and bolt closest to tip of crutch.
Removc extension rod nut and bolt closest $o crutch handniece.
Move crutch extension rod to desired position.

Replace extension rod bholt and nut closest to handniece. No not tighten,

Pepluce extension rod bolt and rut closest to crutch tip. No not tiahten.
Check for correct fIt.

3. Tin of crutch at a 45° angles sbout 6 inches from toes.

b, Axillary bar two finger widths below the axillary fold.

c. If fit is not correct, repeat steps J through 8 to make adjustent and recheck
correct fit,

Tiahten nuts of both entension rod holts.

Check handplece for correct height, not to exceed 3° elbow flexion.
3. 1f hetght 1s not correct, no to step ') through 14,
b. If height 15 correct, qo to step 15.

Remove handpiece nut and bolt.

S11de handpiece up or down to correct position.

Replace handpiece bolt and nut. Do not tighten,

Recheck hani >fece for correct height,

a. If correct, qo to step 15,

b. If incorrect, repeat steps 11 throuch 14.

Tighten handpiece nut.




CRUTCH ADJUSTMENT CHART

Patient Height Number of Holes Showing

5 2" n

5 3¢ 0

5' 4" 1

5 §* 2

3' 6" 3

5' 7" Jord

5 8" 4

5 o 5

5' 10" 6

5' 11 7

6 3

& 1 : R

~

62" 0

NOTE: The crutch adjustment chart only gives the approximate size of the crutch for
the patient’'s height. Always check for correct fit.
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HMETAL FOREARM, ADJISTABLE. This tyne of crutch is most frequently referred to as
the Lofstrand or {anadian crutch., These crutches are used infreanuentlv in the physical
therapy clinic. They are constructed from liahtweight aluminum tubinn. The foreamm
crutch is desiqned for natients who do not require any underarm suoport. To adjust and
fit a patient with a pair of metal forearm crutches you should become familiar with the
followina parts.

1. Forearm Cuff. This is a metal cuff which is contoured to fit around the forearm.
The cuff is desianed to allow the patient areater use of his hands sincs the cuff keeps
the crutch from droooina whan the handoieces are released. The forearm cuff is attached
to the top of the upright and {ts height may be adjustable.

2. Handpiece. This is a structure attached to the upright providinn a means for the
patient to hold onto and control the crutches. Mnst of the handpieces are contoured to
fit the hand. The handoiece is not adjustable.

3. Unright. The upright is constructed from aluminum tubing. It has the forearm cuff,
handpiece and extension rod attached to it. There are a series of holes in the lower
end which are used for height adjustment.

4, Extension Rod. The extensfon rod is constructed from aluminum tubing having a series
of holes in its uoper end which are used for heicht adjustment. Some extension rods are
equipped with a push-button mechanism which is used for height adjustment instead of the
series of holes.

5. Crutch Tips. Made from rubber with a base of varying diameters, the crutch tip
helps keep-the crutch from slipping out from under the weight of the patient.

ACCESSORIES. The accessories include various sizes of crutch tips, rubber covered
am cuffs, handpiece cushions and crutch tip ice qriopers.

SIZES. These crutches are available in six different sizes: Extra lono, adult,
adult short, junior long, child short and kiddie.

t Y

DESIGNS. There are varfous designs of forearm crutches most of which are constructed
from aluminum tubing; however, a few are constructed from wood.

ADJUSTMENT AND FITTING. There are several ways in which forearm crutches may be
adjusted and fitted. The following procedure for adjusting and fitting has been used
successfully, but is not the only procedure available for use. With the patient in a
standing position, the following steps may be followed.

1. Remove the extension rod nuts and bolts.

2. Have the patient hold the crutch by the handpiece while keeping his arm and the
crutch parallel to his body.

3. Posftion the extension rod so the patient's elbow flexion will not exceed 30°.
4. Replace the extensfon rod bolts and nuts.

5. Remove crutch from the patient.

6. Remove forearm cuff nuts and bolts.

7. Gepeat Step #2.

8. Position the forearm cuff so the top edge of the cuff {s anproximately two inches
distal to the olecranon process.




9. Replace the forearm cuff bolts and nuts.
11. Remove crutch from the patient.
11. Tighten all the nuts on the crutch.

CRUTCH STANCE. The base of the ideal crutch stance is triangular in shape with two
points formed by each crutch and one or both feet forming the third point. The body
weight is maintained on the hands with the wrists slightly extended and the elhows flexed
up to 30 degrees. The head is held erect and the pelvis is centered over the feet.

CRUTCH GAITS. There are different crutch gaits available for the patient's use.
Some crutch gaits are very slow, but enable the patient with poor strenoth and balance
to ambulate. Other crutch gaits are fast, but require the patient to have aood strenath
and balance. Whenever instructing patients in crutch walking, they should be cautioned
to keep their steps small which enables them to maintain good halance. [f good halance
is maintained the possibility of falling is lessened.

Four Point Alternate Gait. Ouring the four point alternate gait only one extremity
is moved at a time, Three points will remain in contact with the floor at all times.
Crutch and leg movements will be sequenced as follows.

1. Pight crutch moves forwgrd.

2. Lleft leq moves forward.

3. Left crutch moves forward.

4. Right leg moves forward. .

S. Repeat steps 1 to 4.
.
This type of gait can be used by a patient who can bear some weight on both lower
extremities but lacks normal strength and balance. It is a very slow gait and difficult
to teach the patient.

Two Point Alternate Gait. The two point qait {s faster than the four point alternate
but requires better balance and strength. This type of gait can be used to nrogress
from the four point alternate as the patient's balance and strength imoroves. It is
more like the normal walking gait than any other gait. Crutch and leg movements are
sequenced as follows.

1. Right crutch and left leq move forward together.
2. Left crutch and right leg move forward together.

3. Repeat steps 1 and 2. ;

As you can see, this gait is like the normal walking gait with opposite arm and leg |
swinging together.

Three Point Gait. The three point gaft is the most common gait seen in the physical
shernw ~lipdn, It {s used when one leg is weak and unable to bear weight. Cretch -7
leg movements are sequenced as follows:

1. Move both crutches and the affected 1eqg together at the same time.
2. Step to or through the crutches. .
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AN
‘ Nrag to Gajt. This is a very slow type of qait used by natients who have lost ‘the
use of their legs. Crutch and lea movements are sequenced as follows.

1. Move both crutches forward.
2. Drag legs forward to the crutches.
3. Repeat steps 1 and 2.

Swing to Gait. The swing to gait can be used to progress from the drag to as the
patient develops more strength in his arms and his balance {mproves. Crutch and leg
movements are sequenced as follows.

1. Move both crutches forward.
2. Swing lower extremities forward to crutches.

3. Repeat steps 1 and 2.

Swing Through Gait. The swing through gait s the fastest gait that a patient who has
lost the use of his leas can use. Crutch and lea movements are seauenced as follows:

1. Move crutches forward.
2, Swing through the crutches.

3. When contact is made with the feet, body is tilted forward and crutches are moved
forward, and the cycle is repeated.

\

. NEGOTIATING STEPS. When a patiemt fs tawsht how to walk with-crutches it will be
necessary to teach the petiewt Nes %@ 08 yp and down steps and curhs. There is only one
way to negetiate steps safely. The same principle for negotfating steps {s used regard-
less of the number of steps encountered. _

Going Down Steps. When going down one Step or a series of steps, the following
sequence should be foI]ou?d to assure safety.

1. Start with the patient standing in a well batanced position with the tips of the
crutches and his feet close to the 1cading edge of the step nn which he is standing.

2. Have the patient balance and support his body ;aight on the unaffected leg while
placing the crutches and the affected leg on the next lower step.

3. wWhile supporting his body weight and balancing on the crutches, have the natient
move the unaffected leg down to the step on which the crutches have been placed.

4. To negotiate the next lower step, have the patient repeat the sequence given in
steps 1, 2 and 3.

5. Position yourself on the lower steps in front of the patient.

6. Remember that the "bad" always go down first. The *bad" beina the crutches and the
affected leg.
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. Going Up Steps. When going up one step or a series of steps, the following seouence
should be followed to assure safety,

1. Start with the patient standing in a well balanced position with the tins of the
crutches and his feet close to the leading side of the step which he is eoina to ao uo.

2. Have the patient baijance and support his bodv weight on the crutches while placina
the unaffacted foot up on the next step.

3. Have the patient use the unaffected leq and arms to position himself up on the step
which the unaffected foot was first placed.

4. While balancing and supporting his hody weight on the unaffected lTeq have the natient
position the crutches up on the step which the unaffected foot was first nlaced.

5. To negotfate the next higher step, have the patient reneat the scaquence aiven in
steps 1, 2, 3 and 4.

6. Position yourself on the lower steps hehind the patient.
7. Remember that the "good" always go up first. The "good" beina the unaffected lec.

Use of Handrails. Some steps have handrails positioned on one or both sides. The
handrails may be used for going up or down steps. If the handrail is used, have the
patient hold both crutches in one hand and grasp the handrail with the other hand.
Have the patient use the same sequence for going up or goinn down stens which has been
oreviously described. . '

Canes 2

WOODEN. The cane most frequently used is made from hardwood having different colored
finishes. The handle is generally curved in an arc of about 180°. The tip is rubber,
similar to the crutch tip in desian only smaller.

METAL. Some canes are made from metal instead-of wood. The metal most freauently
used is aluminum tubing. The handle of the metal cane is generally similar in shape to
that of the wooden cane. The metal cane may be adjustable or nonadjustable.

ACCESSORIES. Some accesscries available for canes are different types of cane tips,
ice gripper, and 2 cane-seat.

SIZES. Canes come in various lengths and diameters. Wooden canes are available in
36, 38, 40, 42 and 44 inch lenqths. Nonadjustable metal canes are available {n 34, 36,
37, 38 and 44 inch lengths. The adjustable metal canes are available in adjustable
lengths from 22 to 39, 27 to 36, 29 to 36, 30-1/2 to 38-1/2 and 33 to 42 inches. The
diameters of the wooden and mata1 canes may vary from 5/8 to 1-1/R inches.

DESIGNS. There are several different designs of wooden and metal canes. Most of the
differing desianed canes are constructed from aluminum. )

T-Cane. This cane gets its name from the shape of its handle which is shaped 1ike

- N

Spade Handle Cane. This cane is constructed from wood and has a handle similar in
shape to that of the garden spade.
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Quad Canes. These canes are constructed from chrome-plated iahtweiaht tubing. The
le has the spade handle design with a hardwood handpiece. Each cane has four rubber
ed contacts with the floor. The four points of contact with the floor provide

ral suppart which is not possible with the standard cane. Some quad canes come with

wheels and two tips which permits the patient to move the cane without lifting it.
quad cane is also referred to as the "glider."

Tripod Canes. The shaft of these canes are constructed from aluminum tubing or

hardwood. The base has three rubber tipped contacts with the floor. These three points
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ontact with the floor provide the patient with additional sunport which may increase
patient's confidence. Some trinod bases have center mountina or offset mounting
bilities. Other tripod bases may be mounted to the cane shaft by some type of swivel
t. The tripod cane with the swivel joint may also be referred to as the ball ioint
cane.

ADJUSTMENT AND FITTINA. There are several ways in which the wooden cane may be
sted and fitted successfully; however the following procedure is not the only one
lable for use.

Have the patient in the standing position.

Piace the handle of the cane on the floor near the lateral aspect of the unaffected

Hold the shaft of the cane parallel to the patie t's body.
Palpate the greater trochanter.
Place lower end of the cane next to the areater trochanter.

Mark the lTower end of the cane at the level of the most prominent point of the qreater
hanter.

Remove the cane from the patient and cut off the lower end of the camne with a saw.
Reshape the tip of the cane with a wood rasp or sharp knife if available.
Place rubber tip on cane.

Peturn can to patient and check for proper fit. The highest part of the cane handle
1d be level with the greater trochanter.

[f the cane is to long, repeat steps 1 through 10.
[f the cane is to short, get a longer cane and reoeat steps 1 through 10.

CANE GAIT. When walkina with a cane 1t is used primarily for bhalance not support.
cane will be held in the hand on the opposite side of the affected leg. For example,
he left leqg is the affected leq the cane will be held in the right hand; and if the

t leq is the affected leg the cane will be held in the left hand. The following is
normal sequence used when walkina with a cane.

The affected leg and cane move forward at the same time. As an example, the affected
leg moves forward with right arm and hand which is holdina the cane.

The unaffected leg and free arm move forward at the same time. As an example, the

fected right leg moves forward with the free left arm and hand which is not holdino
cane.

n
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REVIEW EXERCISES

1. The crutch is most frequently used in the physical therapy clinic,

2. This crutch is made of selected hardwood which is l1aminated to assure

and .

3. The fits under the am providing underarm supnort.

4. The provides a means for the patient to hold onto and control
the crutch.

5. The are attached to the axillary bar and provide suoport for

two other crutch parts.

6. The extension rod is also called a

7. There are several holes in the makina it possible to either
or the height of the crutch.
8. The helps keep the crutch from slippina out from under the
weight of the patient.
9. These crutches are’ava11ab1e in differcnt sizes:
’ ’ and . ~ ‘I.

10. When the handpiece is at the correct height, elbow flexion will not exceed

11, When the crutch is at the correct height the will be
widths below the . '
12, The metal adjustable crutch is most frequently referred to as
the or crutch.
13. The is designed for patients who do not require any
éupport.
14. The is designed to keep the crutch from dropping when the

pieces are released.

15. Forearm crutches are available in different sizes.

16. When fitting forearm crutches the top edge of the is approximately

distal to the

17. The base of the ideal crutch stance is in shape.
18. Patients should be cautioned to keep their steps which enables them .
to maintain good . ~
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’\d 19, The gait is used by patients who can lean some weight on
both lower extremities but who don't have normal and
20. The gait is 1ike the normal walking qgait.
21. The gait is used when one leq is weak and unahle to bear

22. When a patient loses the use of both leas his first crutch gait should be the

gait.

23. The gaft is the fastest gait a patient can use who has lost
the use of his legs.

24. As the patient develops more strength in his arms and his balance improves, he may

progress to the gait from the draag to gait.
— 25. When going down Steps the always go first.
26. When going up steps the always go first,
27. The most freauently used cane is made from
28. The cane is or
"V 29. The provides support which .
is not possible with the standard cane. : -

30. Another name for the quad cane is

31. The cane provides the patient with additional

which may the patient's

32. The cane with the swivel joint may also he referred to as the

33. Whean a cane is properly fitted, the of the cane should be level

with the

34. The cane will be held in the on the side of the
leg.

35. The lea and cane move at the same time.

1339)




