Braddom y Randa” L. J‘..\J) f ‘n5o|).3

Jeoema dax 5 ¢ LSy pgol . I Jlo]y cidge | elss Glib ool jo Lisuilys
i pole g cwdige 0uSidgh el T Sl aae Ll g solxd sole (0,5 ges
AYAY oLl

de}a)w‘uo\;’

ISBN 964-94697-4-5

Lo Sledbl ol g giin 103

Physical medicine & rehabilitation, 2nd . ed. : Lol -ls:e

FYOAY  RMY--/ofon
VWA
PAY-YOVY oyl sbe ailelis




el gole S0 o Sgas dedese iS5 1 dos )

WWAY 534 Jol olx
Vooo )‘)-0
Sl ot jlwl g
P Rl sl 1 (SIS ¢
gole ol
Sorw dlae 15l ol g Wyl
Ohlslr (b5 psle 5 (e caSingly ¢l
syl e Gbld Sl (ULS ol ezt o5 55 ¢ ol t ol
YO S g2 bl
YEVOYPY : ol
WWW.JMErC.aC.ir g Sledbs| axiw

info@jmerc.ac.ir
IPF-AFLAV-F-0 : SuLl



Physical Medicine and Rehabilitation

Randall L.Braddom
Second Edition
Trandated by : M.Ali Amoukarami M.D
Hadi Shojael M.D

Editor: Hedieh Tajik
The number of copies: 1000
Published by : Janbazan Medical and Engineering
Research Center
JMERC
First Edition
Tehran
2003
ISBN : 964-96497-4-5



S gley by
a4l (5 pis 5L (5)lows (02 5 B9 3l (S ol (el OLb camwl 5L 2
‘;..x_s)' A4S Gl ooy Cel g 5lows w50 (3o LIl adS (6305 50 g dumin (B lee Ll
9 Sy ke Gyl L0055 (6 5lows (] OARe g NS0 S )0 (S jodas Mo 0,8
AT a5 ol o Jolo guin slows 5lo3 ygliws « iadilyi g 5 i b Loguaso
Oy S o U1y Mo 058 (Swij 9 Wy (gl o Wilgh (oo Wloludl eyl 4 Jos g Leelligy o3
Az oyl b jols yo scl:'d olb WT 4 Yo ol J8l o a4 azgi b .owdo iul38l WJle
o=l o Koo 150 o5 53 3e olilile 4z 9 (oo puf Gleaw! 1,0 a5 g0l 8
‘o..\fui_bg’}.; P y—ixn iy Ry~ Lé)..\.o:u).'&fo ‘513] él.e,».mw a3l o Sieo MT
9 40> i 4y e 3Ll (Kb pale g (wdige cuSiB g Ry (Aukilgl (B9 09,5
390 (hadiiilyi cb oBuys 31 1) (Ll Glb ol (OUS ()l w3 )5 OLS (il (598 5
PLS ml axdllae L 3518 5 (oo )1 p2 50 ]l Sl T g (Bylee s g 0dlS HI)E )y
0 § 0O 35 (| oM (pl Mo b 1y el OLD WT Egdao a4 lusedde
OLuS ml yohamwy el A 30 s lod o0 e LT (gl 1) s wlindizs g lalliae
3OS padli g ;A a5 Wil 00,5 ()b 1) bo ¢,y g Cdlauo b oylgen g3 3 ol )00
o i il g Sl Lo podle BT 31 alwgiuay g 0,10 0 w2l 9 o3 395 1 Ll
ENDI Cu oo (puizxod 9 ko oL Wi 195 5L 9 gl 9 Gl g g ol yo &5 S U
Ads a1y QLS (35 5T 50500 1) ;S JloS cusinagly (Sl Sy oo g (Sl
Ajlo (o g a0y gLS 4 &S 9 (b Il loj 30 (oo (Gt ol y 0 A5 (il 5
ke Ol 38 ol 5Ll 31l oyd 5o puileiy BBL aud (I ygluumol .aiS (o0 o 0dlS

el ol 5 SCNCPRVCIREA

ey (sole Chp gac Lisuily g (b b paasd o)e iseilys imgh 09,5 gac



Uy )59 9 9 P

1S o)y ymr 39290 Ll I (S 0lged ()l (4b) & pine (oode pilno s
Lty riand WAL 45 o9 (slae slons aiun 50 Loguasio .caml 0391 olgr oloo3
Sl U g e Sleeslow ! 31 S0 bl o0 LT azgio Bires 3 Sy ole (g
G ol (] jlro 3,31 g Wil 0 " Spinal cord injury” b « el bbb camwl»
A S oyl 3 disabled of,81 diuds jo o ylojle ogos dooeo 14T poluws doliaka
L0 axls o 0 )8 ahdS BMS 059 ol &S Candy | Cn! Cod] Pl dod 1 i azxil
o 3 5yl ilod Wilgi oo aSly 38 5 c0d gunzxo EN StAYE jlows K ylgis ks
9 35 (oode (Gleed piny 51 65 05 Al )0 LS (5 ylgumel (ol ALBIS Bdo g (b
Dpdey (o0 BN (£l Oluls Hgol )5l caws o131 plw g (b3 &S 4 Ll (b jg0]
3 sl (Fay by Ly 395 4 595 45 o )loan plorn (SR 4o o5 Loguasio
il adando Jol Cmmonr ;503 Bk 3l g B, i ol Galidlar g, (gl e i eSS
9 5Ll gL 2 pla 5l sl 059 0905 (=) (£ il Loyglds 5o 1) ollew o2l
39 Lails el G ol 31 2 (oas Y| dlaly 45 oo Koz (g y2x0
Ao gi WBO (o0 JoSld (dismd (o iliso (gLt SS9 L sLow 9 (2598 (P 320
ol 50 i led (e (i W |y (Sl i 9,5 9 B pg 3 g wadb (0 1) sl e
0198 3 ooy 45 1 Cmlo jglS' (Jad (58,5 ovos (2 3o (2 (SAilgl Ao Gleo
) 995 (Pl (bl b cudlyo 9 (212 b g (F9,18 Slbleys 45) 5)lew Sl 5 oligS
9 0 Job a4y (0,5 (o0 32 50 1) oo 00y dwg 3l (S S A i g axdls
Ao b gl el o (ShSlel g (Sla ik Sledloyd vl (asd (SWij o599
Sl ol amogi aly g ¢yl )low 3 dwadal jo (Lisidlei 9 Gloys wua Gledg ) Coonl
S 3l g plilile (K y pole 9 (owadho 0uSidg iy p yiome Cawly ) (g juw LS oo ;353
oLyl gy Ll 45 0 ) g0 Lo oo 5> BT (5jguld 9 (guiadMe Ky
4z powao [ Lo asil asils Cadlad aitls) opl wiaddle [ Rigss 9 oljliler (el wluls
el Ol s (lsily has dsar )i 0905 (pgas (0] )0 G e &2 yo 4o
Oy S a5 Braddom” Jicedly 9 (oS jed b pize 9 22 p0 LS Gl (o
=0 =05 9o e domo 5153 GBI 5 byl anle ooz Sl Jol> Canlods (59,
J—om ObS o Glalpg 9 4o F S )50 s (Slg 5L g O 43 dnd 4z ST .0lL



A=l pdlgd 09l Hluww 091 wless JCHI g ol pl 51 JB 395 5% oS ¢« ol ool
= SIS (nl sl Gl a5 S olgi oo Ol 4 .09 0018 (F1HSET dde o 4o azmils
Ol s g)lon L bud po cilio glo 4l 5o Joe g ple ol 5l (5 pime Joad pow Wilgs
d Flw) Coss g 2 9 Gl doldl Cys cawlino Lo b (418 ) L G bl el
3 ol Crdidgo 9 550 (slond oylol godlus! (rtere ;015 ol jLiiler Loguas 9 SCI Loy
ool SSlas o blos a5 el ans Lo a4 Mow ol 81 ciseiiler 31 Lol Bud g uiylo p
duawo 4y dlll LI u.wl.@,ai SN CadnS ol i8lg el jeul plexil 4o LQAT GOy Il
lyo joed

gelie goimg Ol jl ) Ghg—s (10,08 g whw Clid Cunl (55908 anils 5o
290 Blojlms lon y3 9 iy p yizxs Ciglen puie oyl yiaz 5SS ST Gl Guiadde
219 el e 1 cnl oy pod 41 5 ¢ liele

sl gole 28
ily 9 (o ol panss 8)e
Ohlilr (Sop psle g (owiige 00yl (Kigh) degh (oole Cip gac



23

AX&0 0‘3“’
\ PR VT
3 S39 guoc |
Y Oyl Sws dib § LNkl @5357
k3 O 63 5hos Sl § Silow 5989595 (65T
17 6o os Sl
Y. (milgi T B
Y¢ (ol AT ol sl
fi éof JSL.:Q
ra SBd pINI 10 b 5 plxil Dlolud!
vy SBgd 1NN Jaudl § gk
v SU pIl 58 4 5 plosil Ololudl
A & Ml 9O asxiled
YA S  Soilgd
$ . b 9 Sy Sleuwroy
A bailgy Slegoge

55



) O Sgbio 9315 U900 8 Shorg O ol g DIl s

oY Sam55e 5 reelS e e

0 (P95 3 (A

o1 S29 JoTams y

1 s 0 S gigS

1y Sld Sleos)

y. dlio J yu” dob g & (ST ¢ (S 588991 MCho

vy T los J 5 9 Shols5 olss

Yo T3l g (23999098 MK

Yo 553 gl i

Y4 (o 5 m) Log 5 Cdlain oy oy ST Sy oo

Ao S sl

A S8l 9 (Al — (JMas DMl

Ad S b O s (61680

AO Sl g sla

A Lol (63! gl

qy NRUREIOR S

¥ ol e ool p i 5 luads Slas e

0 O g5 o Ll Ol
)0 ECignl i 9 981555 Slelesd

19¢ QLo



D3 (S ple 5 pnkign 0tSCia gy ol T ) il s

LV RYT)

S ilbosr S plyte 4 (SCH) el Ll anls oy g, 51 Jlo oo Job 5
yas ;0 aoax LSS (Bl S pgat 4 o Jelse 5l gleds ol e Slaedd ZMeb
oS ol Ladl a1, e el (Uoloo) ol ol 8l s el Slorgs 6,5 U5
S5 S Gy ]y Ll Al e sims wslol 955 (S 4 e Slald sgzg b wiilny L
(V Jguz) S Colae Jlas g ol
SR 3o S (nl 4 (L25lg 5 (SAn sl ] cuz oad (aailesle sledN
. George RIiddoch « o JS5! 25 ] juudl a6l e (sloadlas .o 5 Ko VAT - ass Jobo o
Donad i, t.ssl Stoke Mandeville -t les o Ludwig Guttman i
Coibge yob 4wy o aass Sloys 3STye a5 Sl LA Ggtes ol Lo o MUNIO
S 093 celoi loxdled oislgny Besjlo o olhlew cnl Lols (S Ok 40 (el
Seddhe Glp ol dibie olr)) Gl ad ol s oan Gl XS
e & A (lieod 05 9555 535 Wlge 5 St LSy pol 5 gyl 5o SCI ol Lo
5 Ohlem @lp |y sl ailaie 35150 a0 (28, Coolin o J5lie (o035 1o Yb Cod S L pislys
ot G 355 ity (5Ll oaiiS | iy 9y el 0,5 a8 Lol sl o0lyls
el hlew Cda gl Cold) ol anils canss STwe 4 (BauS aexlie 9,5 sgae o
o as u.uo‘ls 3,50 50 Gllews Gl Wl cdb ased down lo 0aiiS il y .l ol
Obeyd #8 Slal (paads Slhe 10 a5 o3l woys ax 5 else cnl S sgaoe |
ol 4 oud Bl leys SedS (595 2 2l 4l iz ;U Lol S (oo dgaoe |y Wigd (o
OB s, bylol g Jle yhigel o Soyd led Lo el oolas oS 1) oo pulijus jo ol 3
Slas ail eo,S )05 wlopw olo asly 9,0 0] sumie <YL ( Veterans)
calom 0l Slaine 1y, SCI by 51 el 5 asls ol a5 (ol b by (slgaionns



D3 (S ple 5 pnkign 0tSCia gy ol T ) il s

15T 5 08,1 352, sl 5l Cedlie slas luslin] Jlo ¥ e sl Togam aSiyl 5 S oo
Al odis elay )|

i) GpS oo oy 00eli 5 plite o5t Sy 51 a5 SCl gls auli Sinlen
Sl 5 loms 65y ¢ oideilys SLaladl o ol als o ¢ il gl Bl Sldas (s San
el 3l sz 158 a5 Sl 0 el o0, ] 45 olial o 5 lae 81,1 L« (sl 4,
ool Cewsy (5 @l NS o0 518 dy 9)50 (elate 5 Sialos S1e iz )0 (s
Ohler oae 5 5l 6 5VL duopo ¢ il 3l a8l S (S 5 lse Juli oS o
S jpy ol losyd sy ploj Do (25 (Lal cazd cwlil e 4 LT (285
w85 ool Wb polandl lo sl oz s oo J Gl bl (oo abogy o
390l 1y (il Gedle 1 oi Ol ST nl oyl (e § raasie 09 oo
5 il 1y 6yl el s g e 00iiS Culam 5 SeoolST sloilolo LT 5l o3l
ALl (g e ae (nl 5o (Slisio Allie boao Sy g 585 50 5 Wl 03,5 (i p

TABLE 1- Life Expectancy for persons with Spinal Cord Injuries Who
Survive at Least 24 Hours Post Injury, by Age at Injury and Neurological
Category (Frankel Grade)

Ageat Life Expectancy (Y ears)
Injury Normal C1-C4 injury C4-C8injury | T1-S5injury | GradeD
(Grade A,B,C) | (Grade A,B,C) | (GradeA,B,C)

5 70.8 37.3 47.7 55.7 61.4
10 65.9 329 431 51.0 56.6
15 61.0 285 38.4 46.3 51.8
20 56.3 253 34.3 42.1 475
25 51.6 224 305 38.1 433
30 46.9 19.3 26.5 34.0 39.0
35 422 16.5 229 30.0 34.6
40 37.6 14.2 195 26.2 30.3
45 33.0 12.2 16.4 22.6 26.0
50 28.6 9.7 13.1 18.7 21.9
55 24.4 7.3 10.2 15.0 18.1
60 20.5 5.0 7.8 116 14.8
65 16.9 35 5.8 8.9 11.8
70 13.6 2.2 4.0 6.7 9.0
75 10.7 13 2.7 4.8 6.7
80 8.1 0.3 1.6 3.2 4.6
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TABLE 2- Differential Diagnosis of Spinal Cord Injury

Traumatic (e.q., Fractures, Dislocations, Contusions)
Cervical (C1-C8)

Thoracic (T1-T12)

Lumbar (L1-L5)

Sacral

Multiple

Nontraumatic

- Motor Neuron Diseases

Amyotrophic lateral sclerosis

Spinal muscular atrophy

Other motor neuron diseases

- Spondylotic Myelopathies

Spondyloysis, spondylolisthesis

Spinal stenosis

Disk herniation, ruptures

Atlantoaxial instability

- Infectious and I nflammatory diseases

Multiple sclerosis

Epidural abscesses

Transverse myelitis

Poliomyelitis, post — poliomyelitis

Osteomyelitis

Arachnoiditis

Human immunodeficiency virusinfection

Chronic inflammatory demyelinating polyradiculoneuropathy
Acute inflammatory demyelinating polyradicul oneuropathy

- Neoplastic Diseases

1.Intrdural intramedullary

Primary: ependymoma, astrocytoma

Metastatic: lung, breast, lymphoma, colorectal, head. Neck, renal
intradural extramedullary

Primary: meningioma, neourofibroma, nerve sheath schwannoma, embryonal tumors
Metastatic: leukemia/ Lymphoma, adenocarcinoma, untreated primary CNS tumors
Extradural

Primary: myeloma, neuroblastoma, osteosarcoma, Ewing's sarcoma
Metastatic: breast, lung, prostate, thyroid, kidney, lymphoma, gastrointestinal
- Vascular disorders

Ischemic myelopathy

Arteriovenous malformations

Toxic/ Metabolic Conditions

Radiation — induced myelopathy

Subacute combined degeneration

- Congenital / Develomental Disorders

Spinabifida

Developmental syringomyelia

Myelodysplasia

N
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STANDARD NEUROLOGICAL CLASSIFICATION OF SPINAL CORD INJURY

LIGHT PIN
MOTOR o phmk SENSORY
R L KEY MUSCLES R L R L KEY SENSORY POINTS
c2 @ Of A pew J
Mw ..... Mw — — [ | 1 = impaired
1 mimm = [ |2=normal
€5 | | [_|Elbow flexors s L] L [ar=
ce [] [ wristextensors cs [0 OO ke
C7 | | L[| Elbow extensors c7 L] U
C8 | | || Finger flexors (distal phalanx of middle finger) C8 | || | NN
T1 || L[| Finger abductors (little finger) ™ Ll Ll
T2 2 T2 | | ||
T3 0 = fotal paralysis T3 [ | |
T4 1 1 = palpable or visible contraction 4 11 100
™ i 2 = active movemen, 15 1] 11
..... gravity eliminated 11 11
._._..m ..... 3 = active movement, Hw =
T8 T against gravity T8 — — —
..... 4 = active movement, — — — —
T8 1§ against some resistance T8 L1} L ||
T10 & 5 = active movement, T10 HiE ]
™m i against full resistance ™[O0 OO
i - i | NT = not testable _ 210 OO
L1 S u 0 0E
L2 [ [ Hip fexors e 1] HE
L3 | | | _|Knee extensors (< T I I O I
L4 | | | | Ankle dorsiflexors W R
Ls | | [ ] Long toe extensors s L] o
S1 || || Ankle plantar flexors s 0 B
S2 1.3 i S2 LAt
83 .. s3 L1
845 .. .+ [ voluntary anal contraction (YesiNo) S4-5 [ ][] [ Any anal sensation (Yes/No)
[J«] = C__]PIN PRICK SCORE (max: 112)
TotALs[J+[]= [__] MOTOR SCORE TOTAS {5 =] LiGHT TOUCH SCORE (ar 12
AU (50, 8, (00) (MAXIMUM) (56) (56) (56 (6)
NEUROLOGICAL R L COMPLETE OR INCOMPLETE? [] ZONE OF PARTIAL R L
LEVEL SENSORY[ 1] Incompiete = Any sansory of motet function in S4-55 PRESERVATION  SENSORY[_[]
B g MOTOR. [ ASIA IMPAIRMENT SCALE [ Famy s MOTORT 1]
This form may be copied freely but should not be altered without permission from.the ican Spinal Injury A e

FIGURE  -1. See legend on opposite page
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ASIA IMPAIRMENTS SCALE

A O Complete: No motor or sensory function is preserved in the sacral
segments S4-S5

B O Incomplete: Sensory but not motor function is preserved below the
neurological level and includes the sacral segments S4-S5.

C O Incomplete: Motor function is preserved below the neurological
level, and more than half of key muscles below the neurological level have a
muscle grade less than 3.

D O Incomplete: Motor function is preserved below the neurological
level, and at least half of key muscles below the neurological level have a
muscle grade of 3 or more.

E O Normal : motor and sensory function is normal

CLINICAL SYLNDROMES
O Central Cord
0 Brown —Sequard
O Anterior Cord
O Conus Medullaris
O Cauda Equina

FIGURE 1- Standard neurological classification of spinal cord injury. (From
American Spinal Association: International Standards for Neurologica and
Functional Classification of Spinal cord Injury. Atlanta, American Spina Injury
Association, 1996.)

10 neuraxis
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TABLE 3 - Percentage Changein Frankel Gradesfrom Admission to Discharge:
5658 Admissions Within 24 Hour s of injury, 1972-1992

Admission Grade Discharge Grade
A B C D E
A 88.8 5.0 29 2.8 0
B 49 48.9 15.6 27.6 0.7
C 1.9 0.8 41.4 53.3 13
D 05 05 0.8 90.3 6.5
E 33.3 33.3 0 0 33.3

o adnb g ol pliin g ASIA (i 055 Jlre 5145 Do 5150 Slee 2
33 699tz 058 LSl et S )0 e Jml sle ools Wil a3 5 o o0 Frankel
3l 0305 a5 conus ol g 5 bl

il oo s (A 4250) ol loms @ e o)l 63500 990 50 5T i
)lgnyd 4z 51090 (0 03) (eSS w23 AL o (o (Slodo iz I e Dl (e
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L atal) jo Sledbl oy 095 335 adgl sletalosl 5l glo L (plojon (s530 o]
a3, Sla s NSCISC o slpetinns SLedlbl ST 5l amls ol ol is
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TABLE 4 - Expectationsfor Function by Motor Level of Injury

Motor Level Activities of Daily Living Mobility and L ocomotion
of Injury
Cil-Cc4 Feeding possible with balanced forearm Operate power chair with tongue,
orthoses Computer access by tongue, | chin, or breath controller.
breath, voice controls.
Weight shifts with power tilt and recline
chair.
Mouth stick use
C5 Drink from cup, feed with static splints Propel chair with hand rim projection
and setup. short distances on smooth surfaces.
Oral/facia hygiene, writing, typing with Power chair with hand controller.
equipment.
Dressing upper body possible.
Side-to-side weight shifts
C6 Feed, dress upper body with setup. Bed mobility with equipment.
Dressing lower body possible . Level surface transfers  with
Forward wight shifts. assistance .
Propel chair indoors with coated
hand rims.
Cc7 Independent feeding, dressing, bathing Independent bed mobility .
with adaptive equipment, built-up utensils. Independent level surface transfers.
Wheelchair use outdoors (power
chair for school or work).
Cc8 Independent in feeding, dressing, bathing Propel chair, including curbs/
wheelies .
Bowel and bladder care with setup. Wheelchair-to car transfers.
T1 Independent in feeding, dressing, Transfer from floor to wheelchair.
bathing.
Independent in bowel and bladder care.
T2-L1 Independent in all self- care. Stans with braces for exercise.
Independent in  transfers  and
wheelchair mobility.
L2 Independent in al self- care. Potential for swing-to gait with long
leg bracesindoors.
Use of forearm crutches.
L3 Independent in al self- care. Potential for community ambulation.
Potential for ambulation with short
leg braces.
L4-S1 Independent in all self- care. Potential for ambulation without

assistive devices.
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¥ Functional training

2 _ Aerobic Conditioning
2L _ Adaptive equipment
%2 - Functional electrical stimulation. FES
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Table S - interventions and Supplies

International classification
system by motor level

C2

C3

4

Cs

Cé

C8

T2-T5

Té6-L1

L2

L3

L4

L5

S1

S2-84

Self-Care/Orthoses

Mouth stick

Balanced forearm orthosis

U

w

Drop- arm commode

Bath bench

U

U

W

Utensil cuffs/adaptation

|4

Skin mirror

Reacher/long-handled sponge

U

U

Resting hand splints

17 ] L L] L [

Long opponens splint

U

U

Short opponens splint

Suppository inserier

Rope ladder/leg lifter

|4

W |on |

Rolling shower chair

Electric leg bag opener

U

=|w

wjn|= |-

Adapted leg bag clamp

=lw|w(=|n|=|n|wl=]|==]=

Mobility /functional Restoration

Tongue touch controller

Sip- and —puffichin switch

Adapted personal computer

Power recline wheelchair

Power wheelchair

=== ||

Light weight manual chair

Wheelchair ramp

U

U

Wheelchair cushion

U

U

= |41

U

Transfer board

U

170 [l Ll [l 1] 4

Transfer lift device

U

aie|e|e

7] [l Lol e ] L] 7] )

Auto hand controls

Van with lifi

=]

w

Adapted van driving system

==

fod 1721 Kl 170 Ll Ll el Ll 17 A1 £ 1]

[22) R0 o] Lol 1700 70 [l fel Ll 7o) Rl )

w

Leg braces

LA 1] 7] L]

w

U

Yo
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International classification
system by motor level

C2

C3

C4

C6

Cc7

C8

T1

T2-TS

T6-11

L2

L4

L5

S1

52-54

Tendon Transfer and Neuroprostheses

Phrenic nerve pacemaker

)

S

Hand grasp neuroprosthesis

Elbow extension transfer

Tenodesis grip transfer

One-stage pinch transfer

Twao-stage finger transfer

Intrinsic transfers

Bladder neuroprosthesis

17

v

Le|n|Ln|n || Lr|oa

Medical Devices

Primary and backup ventilator

Aerosol nebulizer

Portable suction machine

Abdominal binder

U

Elastic stockings

Ankle-foot boots

W

Blood pressure cuff and
stethoscope

| |w|C

U

[=] 7321 £%

Electric hospital bed

Special mattress

Urinary catheter supplies

Suppositories/gloves

Incontinence pads

] i fam 1] Fom) B e [m] fmi [om] ] ] i

CiC|C|w|C| ||| w|w|w

Grab bars

172] Fond Keef Fmf 141 19

Ll L] =] [af {2 12

wnln|C|C|wv|w

wn|cC|c

wln|Clw

Arm ergometer

171171 Lo} Funl Ll 1] foumi

nlr|ciclo|wn|c] CclC|IE(e

wnlrn|c|c|lc|wn|we

Key: U

Usually required
S Sometimes required
Rarely required
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FIGURE 3. Tongue-touch keypad controller is fitted into a
dentalretainer, allowing persons with limited hand functionto
operate wheelchairs, computer keyboards, and enviromental
controls.(Courtesy of newAbilities Systems Inc., Palo Alto CA )
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TABLE 6-Common Muscle Substitutions After Spinal Cord Injury

Desired Action Alternative Muscle
Triceps: extension of the elbow 1.External rotation of humerus at
shoulder — gravity — eccentric

contraction of biceps
2.Pectoralis major/anterior  deltoid
through closed kinetic chain

Floexor Digitorum: finger flexion Tenodesis with wrist extension

Wrist flexion Gravity- eccentric contraction of wrist
extensors

Finger intrinsic muscles: abduction Lateral action of finger extensors

Pronator teres: forearm pronation Adduction/internal rotation of humerus

Intercostal muscles: active  lung | Sternal pectoralis major action on thorax
expiration

Elevation of pelvis Latissimus dorsi ( shoulder depression)
through closed kinetic chain
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% _ Balanced forearm orthosis
24 _ Mobile arm support
% _ Long opponence orthosis
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TABLE 7 Surgery to Enhance Upper Extremity Function in Tetraplegia:
I nternational Classification

Available Muscles Grade 4-5/5 Transfersand Reconstruction -Examples
Motor Groups
0 None below elbow Posterior deltoid to triceps (moberg , 1975, 1975)

Biceps to triceps ( Zancolli , 1979)

1 Brachioradialis (BR) BR to ECRB (Freehafer, 1967)
Flexor pallicus longus (FOL)
tenodesis (McDowell, 1986)

2 ECRL BR to ECRB/L
BR to FPL (Waters, 1985)

3 ECRB EcRL to flexor digitorum profundus ( FDP) (Lamb,
1972)

4 Pronator Teres (PT) BR to FDP+PT opponensplasty (Freehafer, 1984)
Tow — stage House procedure (1985)

5 FCRB Asabove

6 Finger extensors As above, without finger extensor transfer

7 Thumb extensors Asabove, without thumb extension transfer

8 Partial finger flexors FDS lasso for intrinsic balance (House, 1985)

9 Lacksintrinsics only Two — stage Zancolli procedure (1979)

Sensory Groups

0 Ocular sensibility; two — point discrimination > 10 mmin the thumb
Cu Cutaneous sensihility ; tow — point discrimination < 10 mm in the thumb

Abbreviations: ECRL , extensor carpi radialis longus;, ECRB, extensor carpi radialis brevis, FCRB,
flexor carpi radialis brevis; EDC, extensor digitorum communis, EPL ,extensor pollicis longus; FDS,
flexor digitorum sublimis.
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FIGURE 4 - Mechanical insufflator-exsufflator for assistance
with cough and clearance of pulmonary secretions. (Courtesy
of JH. Emerson Co., Cambridge, MA.)
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TBALE 8 - Guidelines for the prevention of Thromboembolism in Spinal Cord

Injury:
Clinical Decision Table
Level of Risk Motor Incomplete Motor Complete Motor Complete with
Other Risk*
Intensity of
prophylaxis
Low Compression hose Compression hose Compression hose
Compression boots Compression boots Compression boots
+ + +
Intermediate HU: 5000 Uq 12 h UH: Dose adjusted to UH; Dose adjusted to
high normal APTT; or high normal aPTT; or
LMWH: 30mg twice LMWH: 30 mg twice
daily daily
+
High - - Inferior vena cavafilter

Duration of prophylaxis
Compression boots:2wk ~ Compression boots:2wk  Compression boots: 2wk
Anticoagulants: whilein  Anticoagulants: at least Anticoagulants: 12wk or

hospital for ASIA class 8wk until discharge from
D and up to 8 wk for rehabilitation
ASIA classC

Abbreviations: UH, unfractionated heparin; aPTT, activated partial thromboplastin time; LMWH, low
mel ecular weight heparin.

*QOther risk factors: lower limb fracture, previous thrombosis, cancer, heart failure, obestiy, age over 70.
From the Consortium for Spinal Cord Medicine: Clinical practice guideline: Prevention of
thromboembolism in spinal cord injury. Spinal Cord Med 1997;20:259-284
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FIGURE 5 - lllustration from Sir Ludwig Guttmann's text. 238.239 Patient
with acute autonomic dysreflexia, with Quinizarin skin dye applied to
outline the neurological segments exhibiting reflex sweating. A blood

pressure cuff was removed from the left arm, (Reporduced by permission
of Blackwell Scientific Publications.)
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of baclofen. (Courtesy of Medtronic inc.)
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FIGURE 7 - Plain radiograph of a knee, with ankylosis from
heterotopic ossification.

AA



D3 (S ple 5 pnkign 0tSCia gy ol T ) il s

e ol Olhalls s Cul polais] e ¢ bub oluilgsinl adsl b ol jallss
ol (e slas )9 jomeg 5k Wlgh (o0 Silem (nl Bk (o0 £ 5 5 pogeigilet )l Sleslus]
0355 5 33,5 (oo 5 atie jg) iz Job 43 5 03 (rdge Jgene pliils g 290 wid
Codgasxe o i 3,0 Jold Wilgs oo adgl Do 0,5 camlive p,g5 Blbl o ol o 1) S5
it Syl Eedsh Jold 3158l s « adgl Slyalls Job o sl ke oIS >
DBl (o0 S2)9 s9mag s 9 S ComS (Slyiuly9ags

elgl 5l Zoogazme (5 lens 05095 (A 5 eslitul caz PlAIN lo 1,550,
g G 0gd el (LIl Slalls jlaa e atis 6l G (Sen (grnlSeindS aalgd
S8 L lons b 5 bbb s3laslymel o led 0 Wl (o YU goyr 30 o, JISUT
ko szl Slalowslib Gy (SnSs) Jle plo 2 96 WL (oo ol Lol w8
SreS 5 e Bled IS shas o 655 o5l Bl (oo (sl 2 55 (0
Tob GRli8l o )ls Sl adsl anseis an o Slgril o a0
Sl Al 00 SaS Ayl et o Wil e el Y b 0l B2 cpyaidlSlinsg s
plsul 315 ssly o olules BB (sleslind o 5l oaliul L a5 gl
ol Al 1o 50 il (e dtedgs b Lonl (g jlaslyiin] adsl Lanseis ol « 99 o
Sl b3y Gyl < DI00D POOI (gl Sl (Sl 5 Saliys (355 o2 aslllas
A J52) a8l (o0 s )lem 4yl pansiis g aaS

At 50 5 0Bl (o (6592 30955 5l )l (ol L )3 (BS gl
L LK alae 5l cungdsST adlate G o g)lom il ol diedgs 55 Lnls (5Ll
DN o Sylow 4 SeSie Joo yuili o 50 g FEflECtive aibaie o

sl Sl yg Jold Jate S o0 Lk Sy adl plojs wd (S antis 4l
Sade pleye ol 4SS pgas pl jo sueled e ouds pll Gldlas jo ail oo ROM
ROM 5sly (slomis pg s 0U 0,15 0929 amo (o Gal3dl 1y plsseinl JoSas s
65 gl 992 00l 5 LSS Vlaizly a by o Jaio S 25 ol cge Wl (o
ol 3o Luli g5lslyinl (0,5 Sgamme 53 393 ST ety gl s aile; ' o

124 ALK ph
12> _Triple- phase
126 _Djisodim Etidronate

A4



D3 (S ple 5 pnkign 0tSCia gy e R e R P

FIGURE 8 - Triple- phase bone scan showing the formation of heterotopic
ossification about the left hip. (from Orzel JA, Rudd TG; Heterotopic bone
formation ; Clinical laboratory and imaging correlation. J Nucl Med 1985;
26:125-132.)
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TABLE 9 - Discharge School Planning Points for the Patient with Padiatric
Spinal Cord Injury
. Initiate contact with school system personnel immediately to develop an individual
educational plan.
. Continue schooling within the rehabilitation hospital as soon as the child is medically
stable.
e Avoid placement into new schools and separation from peer groups.
e Avoid segregation into special ;education classes, but tab into special education programs
to take advantage of related services (e.g., transportation, computer access, physical/
occupational/respiratory therapies, personal assistance services).
. Educate school nurses, teachers, and classmates regarding spinal cord injury.
e Anticipate transportation problems. Adolescents and parents will not accept bus
transportation with mentally retarded children.
. Recess and break periods are important. Do not use these for bladder management or
nursing care.
. Ensure the student privacy for toileting.
. Discourage the GED route for high school students.
. In the United States, the law protects educationa rights; children must be educated in the
least restrictive environment possible.
Adapted from massagli TL, Dudgeon BJ. Ross BW: Education , performance and vocational participation
after spinal cord injury in childhood. Arch Phys Med Rehabil 1996;77:995-999; and Mulcahev MJ: Unique
management needs of pediatric spinal cord injury patients J Spinal Cord Injury Med 1997;20(1):25-29.
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