33 At g o

cHgHE 2| X 2 A S 2 X] M3 A4z
KAPT Vol. 3, No. 4, 1996. 12

3z7) Aas &5

g $& ¢ 4429 s

PR

734y

Soft Tissue Management and Exercise for a Burn Patient

Lim, Sung Soo, R.P.T., Leu, Zu Sung, R.P.T.

Dept. of Physical Therepy, Han River Sung Sim Hospital

A @

A g
g B
&F A 848
<359 39
ROM &%
FE ¥
SEEX &F
TE TF
Conditioning %
Functional &%
Joint mobilization
3 B
FLEH

A&

gt A Aolr & & (exercise) & At
gz Ag Z2adge] QoA AAF 7 (posi-
tioning), B %7](splinting)$} BH3le L3
Ql RRoj}y, AAH RE7(static splinting)$}
AR AR o2 BAE] FHLEFESH
(ROM)E #AstAY o B2 T3 448&

of}3t7] i3] Ao Moy, &5 #x
£9 healing 23 FFE FAHAY &
AFled AFE F3 FREY A (physi-
ologic)3} 715 A<l Ael (functional status)&
7Ry

T FAEA A9 sty =4
Eoj vlgsol A2 &5 X Yoy wE
T-&(scar contracture), < $%(muscle atro-
phy), 413 %} el (cadiopulmonary difficulties),
a2l 3 self care A glo] Aoz AT A
ol :

AN BALES fAtellA 48 AH7 A8t
T #xEe] Fxo §5& FEIHA Ha,
7HEQ 23 &4& FHASY W2 &5
717 44 #5& =4 Aolth H o AE
g NEEL A 2¥8A FFEANEZ 43A
ol&slx] B ARolth 13=I #xY JF
oA &5 34 AEH BN 71%H 3§
Bo] "o REoletes 2 o3 & WA
HHE-AQ) dgo] gFHT

A AY TP EFAEE §
A NE B3R wg Cga JYPA BalolA s
2L ¢SS U AE €AY BEFo=
goh g8 £ e FHES dRZ23
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tightnessoll g & ¥7] 4th(Table 1).

SEXNE TP A9} wMEZRA o)F
o e T3 g9 vtz ax7 3y
Holl Y/T F FA] A FsoF Jrh. ojH 3

E5X 89 "RAHE EFsin $£EX87}
A o] FRX] Y= AL AR AN EF
o g AWE EAo|Au, AAXFol FF
T YR Bzl VA FE FTIHA sle=y =
EA A Adotu 2.

ool & A B4V, BER 281 A
2AE 98 VR B LFARA £5
g, LENE AY2LE, LFNIA Fo
A 2713e YOI, HABR U

TEANERY F24E& kst FHol Ut

s &
2 XY 84 ¥ (exercise prescription factors)
A4 AL TzaPe) HAEHL 150 &
A7) Ao vims A 7Hed 3 Ao V)5

BAZ T4 AlE BAE BESHE Ronhio
(Table 2)(Table 3).

Table 3. 24 X 28
& 0|Xc 4%

XNg Z23¥ §dF o

Goals to achieve

Phase of recovery
Intent of exercise
Patients medical status
Age of patient

Social support
Frequency of treatment
Location of burn
Extent of burn

Depth of burn
Precautions and contraindications

Table 1. Timelines for development of various
tightness

Tissue Type Days
Burn scar contracture 1~4
Intramuscular adhesion from bleeding 3~5
Tendon and sheaths 5~21
Muscle adaptive shortening without trauma 14~21
Ligaments and capsule 30~90

Table 2. Goals of burn patient exercise programe

Reduce edema and promote circulation
Prevent scar tissue contracture and deformity
Preserve muscle strength and joint mobility
Promote maximum functional independence

Phase of Recovery, Intent of exercise, Pa-
tient medical status

349 Axe X7 oty F&EA 23
gA g 449 AE - UE AP 2
7] ¥FANE 2P IAH FAAE BE
(edema) 22 ZAFAHE= AE A83}e Holoh
kel 227 HAH, &FFHo7 RERL T
2ahe A Bx2E 5 Yo FEEF
(active exercise)°] A}2E 4 ok AFxz &
A7F A H4E AL Tigd A B
T340 Wsl 0 Wi Ec] ALHEl )

TEL FFHOE FYHE A Hadith

47 B fFolAd JE7) Fd &
Ag T2y 2FL ROMIY 71%F A
(functional strength)g fX28t=d o}, 3
7 A% AeieA 73 (physiologic stress)ol
ol ¥FXE Z2aPq FA7E £ AuA
TFAEE TFHLE £38 A 17
L TR A oj o] Zad AL &%
O FFEF° HFEY. 32 F3F9 A=
= ¢FAR ZEE AAYsted a3 EHA A
o, 827 471 olFY JEdAE AP
Od ZT239 Fxe 8271 Egdor gy
29 &5 FYsA dx »o o risFH
P2 BFES TYIE I}

A

5
3
2

— 198 —



Age, Social support and Frequency of treat-
ment

#xte] vo], §3] wi FHE vole TFA
8 T2aYe HAE o Z8A §rt fol,
o}gold A& olo], ool EL EHAY &
AR ZE2OYP TFHLE F9 ¥ F ¢
A 243t YA g ARAHA el A
APy BFo] 2 GANAE FEAol AUA
g ool 18X R HAEY }F &
FAE AAF 43s] & A

oz RE IE AYP7|NEFL BE
o] gAgolA &5 FA A8V F
YIHEHA st AHTE 238 &2 7TF
of Fd AF Algstes Aol Fo. w2
A} ROM3} fAAL F7HHAIG, HhER
(scar tissue)2 Q@ruiH R o} REHOEZ
olx= AHZ FHEol 2= AFo] ok wh
Z3A g Bx7], M7 (positioning) Ei=
7189 &5 & FA AFE Abe) (elongated
status) 2 #A312 oW {2 ROML 04
Blud e 7| A € Aol

d
o}

o 2 2 off

1

)

Ao o B J

Location, Extent and Depth of Burn

NEXALY YEF 54 Wi §3 4%
A4S ARE o Ao s A= EFXH
BEe oyU.” A% Fg4de wEXH FE
(contracture) Al 2 w2 71540 agh.lo

Dobbs$} Curreri'’s= 42 258} 3% #Atol
A WpEZRZA FFol & A% 7| Esn
Az, E6 A AGAFE TEFPYo] A
Hozg ZIigthi EF3 Uk 349
o7} 7t wat FFE FxFo(Hor 3
o 3 BA Y AL =3 HAA A
BEd 29 g43 ¥2¥ F Ae A4 TEE
o 9 AY AdH EAF}.?

A HAES F71E 5 EF5F5e
2z}, a8lx A4S (burn scar) &
A4 DR Rl H9of dixxyez 2

Ao AN g2 799 IR gz
Ao g3 AFHEHEZE o}F v ¥iEZRE
£ A8 JHZ §X3%d £ AL WS F
834 B2 "8yl Atk HGEA o
T ETFXEY 2P NEZXF EEYdo] T}
F 4A dodd F JEe B9 233G
(Table 4).

A F8% AL 9 ¥E AR F§
23 2 9 hEFE) FHEY NEXAE
A% (elongation)dt= AT HQdig. A4S
AE BUE 7IEXNEZE HEXAY AHES
t A2 g2A d83td Ao} §ot

g W Aol g4F MAEY g9
AAe 4 281 ¥ HAd Ao &5
27 w2 R AAMeA] &8I FEFX=
AHEIL o7l AT JH 2 Bujop .

Precautions and Contraindications

BAHeg @ Aol BNE 4A € 9 A
A FP Ex FH BEHE JAFYE R4
(rest) B2 oA Hol FAHo =2 AAN7}
Lozttt o]H % AItEL B¥E FA e T~
10d 3= 282 TR 6F = 2 0
g 2dd. 23y 34 X dEixe gy
oldolu} AAH R Y HF AU AL E
Aostin HFFANEY EFL Uolrle Y
& FA8 sgso] ot

ol ARHIL I BA A7V o
& d¥zHE9 &4 A" Aelrt Y.
TF 223 2L 47 4% w3
2 5o} At} " (Table 5).

—

Table 4. Common anatomic sites of burn scar
contracture

Eyelid

Commissures or perioral area of mouth
Anterior neck

Anterior axillary fold

Posterior axillary fold
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Anticubital space

Forearm

Wrist flexion crease

Dorsal hand and finger surface
Palmar hand and finger surface
Lateral trunk

Perineum

Popliteal space

Achilles tendon area

Dorsal foot surface and toes
Plantar foot surface and toes

Table 5. Burn patient exercise precaution

Significant past medical history
Joint disase

Exposed tendons

Dystrophic calcification

IV lines or ventilatory support

Aol dish AA F83 WAH HHyo] U
A = BEE9 IHY &4% e Y
ozx A7t e BAEL FAIA FH
o} zjo} J}. W

A g4 &4 Fols 2uE {54 82
o] 5% &5 (hemodynamic) W3 AFAZ
A AEBABAYE 24 8% et @9 F
4% de oju A4 wE H EAHFE &
Adte BRSAAE AEY TFXEE= Hf
of 3ot FASIA QA7 B A= 53
BEHGH g FohHA A Eo Fsfof &
th. 34 Qe FH) ROME v ded 3
Z5ojxor 8tx, Ago] &3}y A& F&H
g et Atk €& wE FUS Vs E s
7] gEel &7l AAPEC] &48 U
S o EFANEE S AFEE 8%

#BH F34, AAo] wigHE &g F
Re e #A3ls 53] Pl 2
£ H3jor 3} &8 B FHe
(extensor mechanism) I E o) H}r3}7}
mafjzer k. 22 gk A4S}
(superficia) 2 2 FFHYAY ol =

o4

>
2]

Zal

wujn

o] &Yl U 2o YooY
Z2& FUhsle R=3$ ROME AZE
Ut Egd dEY &4 4o ROM &
&+ TYE o Foe A 23Ut AV
o= A (quality)e] EQ3ith. =g ol
“button—hole"F el &} A HA ZHol7l =g
(expose) R F8F Ao|7} At} = AF
(tendon thickness)3} FHE A =3 AE
I %S YL ALY W ol
ot =g 719 button—hole Fel= FH=x
2 9] small opening& F3 ¥ + JIAY, &
B

al

A

o

oft ¥

I @A A7 2EEe RS B A% =
#HYd 749 button—hole FEE BEE 5 3l
e HAEe €52 MP jointg§ I3 Jejoln
= Achilles tendon 99 & FEo|tc}.

oA AJFAEL A4 =3¢ Mok EF
i ROM &%ol A&HE AL I
a8y =38y A8 F9E X887 o9
o). o)]gd4F A3 3 (dystrophic calcification)
of EAFoE AU g 5L vlE
$5242 ROMeo| H&HEAZ:E F71Fo €
o S48 EFAF0 Ui LT SVF
2 (Table 6)dl RgFn Ut} =t #AHE
of thaixs EFANEE A HARX L BHY
QL 1nHe] HLEH. Y

#d9 o &A(damage) JBVAL 3AV}
% 7153 AA EE FIHAA) (neutral po-
sition)& FFPozA nYHh oW AV}
8734 AN (thrombophlebitis)olut, A=
YA Z(deep venous thrombosis) 2.2 A GHo]
AW A E(embolus) & 7HeAE 37|
A8 A7 - WY As5g ¢E 9 7
A &4" NHol EFAEE A g=d. 2
23 WHoA F& Fo] TA] EFXEE Al
g 5 A

Compartment syndrome2 ¥ 50| £3X&
g FAIA e @Y EA%E EA0
t}t. I BALE wefo] 2 compartment synd-
rome ‘Wgo] YgA2 LA FTFARE FA
Azst 2AtelAl FRFT. Compartment



syndrome FAEL Aol & R, &F,
UE 5ol RAAELY RS, g2 9w 74,
5%, 97, 223 v 3o Fuiga

oh.

RO AFE 2 Beel EEANRE 54
seHx gn 53 BH FINAY 2
A QHE BAE Aol AR 4B 2= A
Ye5A a7 AAHE A ALolThi s
43 YAH o2 Ave) YL R Yok
347 Ay A7 DAA AW Aol
AQ WAx 2FEG 2u Aol
A e 298 58 2350 Moy
A=RH 2] Wolx Yoty EANEE
290l A&

(NI LT

Table 6. Burn patient exercise contraindication

Exposed joint

Tendon exposure over the proximal
interphalangeal joint of the finger
Thrombophlebitis

Deep venous thrombosis
Compartment syndrome

Fresh skin graft

f5°| YEj(type of exercise)

S @3 A 2ol AgHAE £59 ¥
22 A X J1EFL WU A%E + 3

t}. . ROM, conditioning, 12} 3 functional ex-

ercise.

HE o]Ago] &5 Z YHZ o|E uw ¢
FEo] Az AT A8 71X LFRE A
&l e 5EF H g5l A

ROM Exercise

Passive ROM Exercise

TETES ROM /A, #HEFFEZE, 23
Gl ALgET. 221 TFEF L #FxlA
He qux 4£HE SFFLIE BE £F

A 2HLFHAROMZ &5 AL T wgd
A FPeolAt o] £F L burn caredl A I
g% A At (Table 7).

od A4 & PROMo] ml Mg &4 (mi-
crotears) 2 2 R A &AM fdelolgn WX
ol ¥ olg & H4FFHoA ¥H.**" PROME
94 gl BA Intensive care unit(ICU)oj
Ae XA BAEEH dlnAE A
7] s AF A& PROME 2=g4A,
BHS], FsA AZA] 3 Pt A
SAbe B3 TREY FAH L o .

PROME wt¢F sotf tissue E3Zo] A HA
o FFEHY 7HEHAE de YHoE 4
stoh. MEZF(scar tissue) & FEHA ol
FEetA L8 W 2 whgsta, FAN &
e el 2 zEEdh wek ohuy Qe
ARl BHE o mEls 5oz 303
T UG o]y Aes @AV FR4Fe U
= B¢dol= PROME 3¢ = U= Aol
o.
# 7FA 5383 R7id A PROMo] &H&d
t}. dtvl= escharotomy’} <8 HY L uwo)
¥ 2 X BAES 2F &4 G gl
escharotomy”} 38 1 XA E 3] ROM
€ Y3 AL FAAAT 23y ¥ (he
mostasis)o] FA=H7] wjFe] ROME F}a}
t}.

Table 7. Considerations for Use of PROM Exer-
cise

Patient level of consciousness
Medication level

Severity of condition
Decreased ROM

Scar contracture

Peripheral nerve injury
Preservation of joint mobility
Anesthetized patient

Area of escharotomy
Preservation of tenden glide
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"U
O
Z
r]o

A9 vlndA neEd A §
°‘ﬂ”o ]- 1 918 +9€ 5 Uk 23U =
Ao} gL Fosjof gty Hu) ROME
Zoff ek 3zl7} w8 (responsive) X o]
PROME 5% Bt TR £5o07

oo of owo

]

BloX a2 o

2
it rd
£

Active—assistive ROM exercise

BaasE A4 TEHZ B|HEFHSA
(AAROM)53 2] ¢JAA 2§ & Table 89 B
o3 k. A—A ROM exercise:= 3x7}
&AEA AW ROME 37)7F o8l & u 3
Ao e olzjgt e FAEe %F(weak-
ness), 7& & (fear), %5 (pain) T TG
Z A (tight tissue) wj&ojth. 221 w7) oA
B9 8 2AAA Yolue ARA 0
g FEE I "8 wme &
gttk. A—A ROME& =3 7}

AAAEES ABD RAAE ABT 4 A5
Wilmore?®= A Arel Algal vlod uf 34

A5 AARALE LS 4L A 59 ¥
2o W #HIA AP¥Hoz FiEgm
H3tn ok 2AE A Yoz =3
£AS 187 998t & = S F(motion)
o] Z4H Fol Wy WA FAR ¢
A]gg@_q.z,s,ts,u)

1}e %R (healed tissue)2 {2} E= 914
(tolerance)loll Al FMa = A7A AAE
2 240 & o fANAAY Ao Bobg
YAz FRAESEA g2 1~238= o] F
BH = e 87HL o] & FAL §¢
fFASojol @t FriHoz Feo] 7siR7)
Aol 6~73 Fx dujyoz wiEHQ] x3
e PP AFL paraffino}}  ultra-
sounds} 22 EARE HPsA AHEHIA
W o §F7Ao|c}hraruwm

Pullys\} &2 AZ& AlE3 SFHZEF
2 axillae, elbows, wrists, knees == Achilles
tendong A1A8l=d of-- FHHoln azx
A o Sx7F %% 2FE F UEE

t}.21020 - M A (static  weight)=  elbows,
knees, wrists®] ¥WE(scars)E28) AlZo] AL
2 7 AUth AE EW FESIT T2 Y=
s 4" el & gE Jgagjd A=)
ate & F ek ol FEL F Az A
olellAl AAHZA gt FAE A} FE
T Je HBAMA HAAHoz FE MWL &
7l 8] FLEt. 9= A= B L
ZF9e AFE vk RS A2 4
ExA o] FAH 7] Aoy X FA HU
HE AT AR A AFPRE LY
Zolt}.

A8 B AES B wE 23S
AFets el s FHASA LAY
A& Aon}p?

Active ROM Exercise

A ROME o2 7}x AejelN 499
(Table 9). A ROME& active—assistivet} pas-
sive B0} BxoA 53F°] E3x ojRe &
3 BHo HYAAE HAAY F e A9
3] Arg€rk. A ROME venous9} ool
returng X A]7)= muscle pumps) A3 E
Z3l edema 4E BZ & F Aot =3
FHA T2 A P e £349
EAEE A%y A% 9o 8L 2%
T Aok

Table 9. Consideration for use of A ROM exer-
cise

Edema reduction from muscle pumping

Increasing circulation

Initiation of exercise first week after skin graft-
ing

Conditioning of uninvolved areas

Exposed tendons(except the proximal interphal-
angeal joint)

Prevention of soft tissue shortening

Prevention of muscle atrophy
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agx §A7F 34 dA ¥ A g
2oz 23€ 4 Aded 2R3 #3¥ ROM
< fA%L, 2 AFE d9sta, JAeER
B A= FF(weakness) S B737] S8l
Aojth. W7l YA HA 2 FHEL A HIo|
Ae 2L FHZ3IH. 184 A ROME o]
=3y 2y e dd¥oz $£YPHY. &9
PIP#E E9] ROM2 A9 g 7t54 o
ol exposed H o A F T

o o] AFIA &4l JAHHYE =<&%
AAE g 1S BEXHA YR A8
g 7 AW 34 B FR UM @A A
ROMe 3 o4 % AF Fote FHEgdrhr"d

Conditioning Exercise

59 Y FHEL conditioning exer-
cise EFoleld FeFrE + 311 strengthening
2ZF0=z Yol A £ UG

3} endurance

(Table 10).

Table 10. Consideration for use of conditioning
exercise

Improvement in cardiovascular capacity
Strengthening muscle opposite contractures
Maintain strength in uninvolved extremities

ol ¥ ¥ trl muscle strengthg F X
e F7187) dsiA = #8A AFEE
A3l7) YA AR &5 T2y Yoo
A el $YHG? o] FL SHT ROM
o] AFYW AFHE W AFFH o} I} T
°F ROM Z¢ol Athd A gAks &2 stren-
gtheningBthe T2 A}E WA X ok
Ao AusE FARA AZY 28l HA
BEZH] STHE Ye 42U 2 9
Zojt}.

3 4 (isometric) $5& 8} £F TE
W 27)o AHEE F Utk gl FAgelA

SEAAH L5 S & strengthg £A = £

g, 7oz FPol4 Ryl Heiie
T &glo] A Folao] MEA HELE 2 G
o ¥ 4 Aot =3 FIHAY 5L Y
9o «8&AE gujsirix ot S4EA
7} AN A A H(metabolism)2] = 3}22(anabol-
ic)e] 4HE W TFLFTE HFHoE Y
g 5 U3, JAFHE NYEFE JIPE
oy EYPAHA &% ZZIaPE ANFY F
At

Cronan3} Associates®-& 34827 H Yo
ZRYH HY Fol T34 (isokinetic) F9 F
S A& AU (P AEL 34
&4 WA 42 WY BHE £ AR
= ARE ¢ Ut AEES A Ao
e B2 A4 FIHY AYLFE T
g 4 dr}. AA-& %5 (strengthening exercise)
Z2IPE FYPY W BEXF 7 oW
SEHEE BHAACH FED AE o FH
H(elbow) . AR B Ao] Quid FHH AA
£ A% A5 (triceps muscle) 733-&Fo] 2
Zxjojo} Fr}.

FAEHA A7E ¥y $F3EL ©E o4
daRHeoZ YA AEe] BHEE Wz A
3E #F 7N FS 2RFEUY. A 9
21783 A (strength) & HA4AQA FFE0|
B EHY oA d4& 5 QU

Functional Exercises

A%5d &5 B4 B U@ 75A =4
Ko 2EE AN Y2 237 Askd 27
o WU HRE A2 5 Ach(Table 11).

Table 11. Functional exercise considerations

Reinforce carryover of exercise program
Perform following achievement of maximal ROM
Increase patient self —satisfaction

Increase patient endurance

%A £FL FFolt WETFH st
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JAE ADLE 4A¥ + U9 W, H4aA
ARAT A7 BEE FAASEH £80 B
t.

Joint Mobilization

BA mobilizationy} distractiong& EW3I] =
oA AHEE W FAFA A ARHoZ A}
§2 F Uok? BEYAY A9 @A 3R
A3t &AH(damage) W&o &3 A ROM
o] ZFAaHe AL FHEG &4z 2R U
g 5 Atk BEHol H4E Y& W g I
2 Zgolyt £ HAXA A4S 4R &Sk
OH @ty oz BHG &4 34 27de
Bolx ¢kg Aolth(Table 1 A=), th7) #A
32 ROMo} ZAF I FAzke] Xt Fof ub
Ex22 Y4717 Tl A A

Mobilization 7}zl tha] 37 & E)HA
AZ9 4 W&o 342 2L A8A &
o] A e FHIEE IS A€ FUF ¢
t}. 22} A mobilization YL HELEF W=
Foys) A ALg-sof gt

2 &

3@ gy &F
#H0 HP e $FHY
JPdE 782 Y EY (5L 5F5F
22 FFAFA FAsA XA olfFE:
olE] 4P HAAT A7 JHA] AYE FME
713 & 2992 §Felt. bvE & 2y
e AFLERA7L @wol EAgte AR
&4017) Wl Yolrte DAlAY 823
A ol BET 7 U= §F5S ¥¥EL
BEsA "ok 28 oAy J1FA FAF &
TS AYE F Aoy o] WL XN&EHe
z -?5301 PG =A ARHA 240l

< 2¥ANE $FLFY EAFHVF Foue
Ae dFs dey, 4A e s

°] TERUE FTETEZEFTE Al oyt

AR FAME 1Y &
AR Pyl

EEA 8} 7hedith. 22la SAA8RAA
oA HiE ZAE FHIA = AL LEAE
3 ojdog ANYE TEaYPA 9%
&< AT Joh. AME Fiz o=
A5 A% FUE & ¢ ot
Aol ay3lRo] HFAE wIANAR
F37] A A6 Hugtez A
Ste=Al H EFoltt. ol3jy] A @
Z, B3z, AF5AE 490LA0 2 o 34
FHF5LE2 dojus WY (deformity), BE
(scar), 7% T HoAE a3 & & AL
Aoz Hr.
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