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The Effects of Alternating Set Pressure Changes on
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ABSTRACT

The quantitative effectiveness of powered support surfaces such as APAM in preventing and treating pressure ulcers has
not been sufficiently evaluated because of uncertainty of alternating pressure load input and lack of interpretation of
dynamic perfusion characteristics of soft tissue. The aim was to verify the dynamic loading effects to sacral tissue perfusion
characteristics from alternating set pressure changes. We developed integrated experiment system to supply alternating load
to supinely positioned sacrum and concurrently measured TcPO,, TcPCO, and air cell pressure. Ten aged subjects (5 female,
5 male) were tested with alternating set pressure 20, 30, 40, 50 and 60mmHg. From the dynamic perfusion response eight
characteristic parameters were proposed such as average, minimum, maximum and perfusion range regarding to TcPO, and
TcPCO,. A one-way ANOVA was carried out to determine whether the manipulation of alternating set pressure had any
effect on TcPO, and TcPCO,. From the dynamic tissue perfusion response we found mean TcPO, decreased exponentially
as alternating pressure load increased and perfusion range varied mainly because of minimum level change of TcPO,. And
perfusion range of TcPCO, affected by increase of maximum value of TcPCO,. From the results we can get more strict
insights about actual physiological dynamic tissue perfusion mechanism under alternating pressure load.

Keywords: Pressure ulcers, Alternating pressure profile, APAM(alternating pressure air mattress), Transcutaneous gas
tension, Dynamic tissue perfusion
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2 374 ¥y sHU §4
Ps (mmHg) 20 30 40 50 60
Pressure
impulse 17548.59 | 24463.50 | 31145.85 | 37630.61 | 44335.06
(mmHg sec)

Plratio (%) | 100.00 139.40 177.48 214.44 252.64
] 2|48 | | 5 |
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Min. 8.8 8.4 8.9 8.5 8.7
Max. 224 33.3 43.1 52.4 63.4
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$HH TcPCOzel tialixle= &8 soll 2al 7kangk Aol
2 olibglRkAv) STl EEA R FAAQ I A%
= Uehl= 4 TcPCOz(average TcPCOy), 7|4l
ol olitsleraieto] A= AEE UERE A xd
# 2 TcPCOz(min TcPCO2), 78l A&7t Svigls o]
el A 3EQ] FH TcPCOz(max TcPCOz) 2 9142
F714 FapA-sol wet o]akslekAt ko] FA Q1 HEH 9
& YeRi= X3 TcPCOy #FH S (TcPCO, perfusion
range) 5°| 3117 dide] ok
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go] M3} @9lo] TcPOg, TcPCOs ZF 4712 ntaju]| gl
vR= G skl e LA FAREA (one—way
ANOVA) & F33I3tH(E 3).

TAREA 9] A TePO29] A 24 0.01004 Hd
TcPOy, A TcPO, 4 TcPO, B-FH= 3 o=
UeRY 3L Hoj 85 TcPO2= 423 2olE Hox] 3k
$HH TcPCO22 A= Hdl TcPCOy TcPCO, THFH S
7} 23 2polE JeRNl AL Ht TcPCO,, A TcPCO:
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Vi Eas iy HREA FHEvE B AlEg A= FAE F ogE
k=3 4389.559 4 1097.390 4.498 004"
%‘":l" TCPOZ .
(average TcPOy) =] 10978.185 45 243.960
A 15367.744 49
k-3 7054.087 4 1763.522 7.646 .000"
ﬂﬂ TCPOQ _
(min. TcPO,) k-1 10379.018 45 230.645
SHA| 17433.105 49
TCPOZ -
A=z 504.279 4 126.070 .399 .808
Hojs] 5 TcPO, g
(max. recovered TcPOy) A= 14227.178 45 316.160
A 14731.457 49
k-3 7743.736 4 1935.934 6.995 .000"
TcPO, 44 _
(TePO, perfusion range) k=1 12454.264 45 276.761
SHA 20198.000 49
=3t 107.023 4 26.756 1.023 406
%‘;\f TCPC02 ~
oh—
(average TcPCO,) k=1 1177.373 45 26.164
A 1284.396 49
k-3 80.394 4 20.098 1.660 176
ﬂﬂ TCPCOQ _
(min. TePCO,) Ak 544.906 45 12.109
TePCO SHA 625.300 49
c
’ =3t 1143.232 4 285.808 3.822 .009°
ﬂr/H TCPC02 1
(max. TcPCOy) =] 3365.353 45 74.786
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TCPCOQ :\"Jf‘rert@ror
oh—
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A 4404.705 49
“significance at 0.01 level
H 4, O|dEXt F8st HEf £7| TcPO,, TcPCO.(mmHg)
= Ps20 Ps30 Ps40 Ps50 Ps60
TcPO, 60.60+17.86 58.80+12.34 63.00+12.56 61.80+16.13 63.40%+15.31
TcPCO, 41.20£2.70 41.20%+3.19 39.90+3.98 38.30+3.95 38.50%+4.30
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avg. TcPO2 42.52 24.57 20.91 17.78 17.01 avg. TcPCO2 41.77 44 45.42 4512 45.83
% to initial 70.17% 41.79% 33.19% 28.77% 26.82% % to initial 101.38% 106.80% 113.84% 117.80% 119.05%
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. 60 S 60
T £
£ 50+ £ 50
EN 40+ 8 40+
o
O
[ e
£ 30 £ 301
2 =3
£ £
€ 20+ ‘£ 20+
E E
10+ 104
0 0
Ps20 Ps30 Ps40 Ps50 Ps60 Ps20 Ps30 Ps40 Ps50 Ps60
min. TcPO2 32.66 11.22 6.13 0.67 0.58 min. TcPCO2 40.18 40.83 39.84 38.2 37.45
% to initial 53.89% 19.08% 9.73% 1.08% 0.91% % to initial 97.52% 99.10% 99.85% 99.74% 97.27%
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o o
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% to initial 90.38% 79.97% 83.27% 89.13% 87.74% % to initial 104.78% 114.98% 131.15% 139.09% 147.56%
80 80
= aymptotes of perfusion range aymptotes of perfusion range
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% to initial 36.49% 60.88% 73.54% 88.04% 86.83% % to initial 7.26% 15.87% 31.30% 39.35% 50.29%
J8 7. WO 2 =2hQlo] M HElI} TePO,, TecPCO, 2HEEA mi2f0|E{o] 0jx|= Het
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Zo] TcPOs7F 58.80~63.40mmHg, TcPCO.:= 38.30~
41.20mmHg®] Wglel glo] Az da fog z2po]
£ HolA stk AA el 727 vE 7714 Fatdd
o] #FEACl nA= S A vaE Fal olsfst
7] A8 Ado] A=) A e AdES] 27] TePOs,
TcPCOz8F =2 #R5A zHevlE e vud d34E
a9 7o) et 21”8 (@), (), © <) (@), @), (9
9] o)F " #x F AFS 77 e A 27
TcPO29k TcPCO2 #h& WERIL 2852 #7574 vt
ulEle] 4%k Folh I Sk e, T8 27%
of st S4%k Fete WS 7% to initia) = 1H]
shakitel] &2 Yehloh

9 7@ 9 EolA A o] 20mmHgellA 60mmHg
2 Z7V8ked wel B TcPO. e 42.52+21.67
mmHgel4 17.01£9.91mmHg7HA] A} A= A4S
YERSITE 20mmHg A7 el A= F5-31 Aeel vl 3
70.17% o2 "olx| a1 AA4E F7kel wpgl 60mmlg
A= oF 1/45975791 26.82%7H4] HolX|= RS ERl3g
Utk ol gt Avf= o Feprt A FF o
Felol 98l Aadao] Folts Al

A olseh & AT AL AT 5 9

T
H=
e

-

+24.45mmHgoA 0.58 £0.55mmHg7HA] #2438 7438t
= AES Hol=d o] SHgle] Aud ez FojAw 7
FRA7F A8 Aol A9 HE AE EIE e F
Q3F A %71 Pk 20mmHg FA A F538F Abejel B]s)

o1

3.89% =2 #HA TcPOz gkol F3tye F7tel wet
23] 7+A4se] 60mmHgd Wl A2 ol

Joizltt. A= 40mmHg ALl ojn] &+
st Aefel BlaEl] 10% ©lstE wtolA= A& I &

¥0 o mg z{

=

(@] vehd HA3]E TcPO= AA A o] Wl u}
723t EAS Ho|x] ¢l 47.02~55.63mmHg2] ¥
E YERISITE o] 3 91F-9 wF-oF o vl e
Fow F71% WEshs TcPOy kol bl sl awAlolA

kg

o

= S A7t d5se AE Uehlie ARE 48
T Q= Aotk adelA el o] Hashe A7)l whet
o8 AolE Holx| ¢ra AN, el AdEje 27
TcPOgell W18l 79.97~90.38%<] ¥$1E eia Qich
(elX A AFaste] Hohgkold HAgk Akl
AFolE UEPHE TcPOp #H7H91E 22.11+13.42mmHg
oA 55.05+18.13mmHeg7}A] Z7lst= A94E Jeh) 1
Atk F714 WEo] Adetat el ld = Q= Al
HEZ 2M 9l o] TcPO, BFHE 7] 338 4
o] gkl Hlsh 36.49% =olA 88.04% =7k 57t

it @ Ao o

e AS g = Qo

(e) oA F+ TcPCO2 a2 A7t o] 20mmHgel A
60mmHg® Z7Fsk=d wel 41.77£3.05mmHglA
45.83%+5.03mmHg® W33t TcPOyol H&] Atha oz
WEo] Fo] Ax ¢kom {Foldk Ao]E KHolX|= kil gl
o} 3t TcPCO; S3%k Wk 4381 e 2713kl
Hlal 101.38%°14 119.05%7H] AFsh= 3415 ®o|x
ATt

(DellA HA TcPCO, #-2> 40.18£2.92mmHgolA]
37.4513.69mmHg® & FAoIAY Z7|gk iy
97.52% 1A 98.2%7H4] <] Wats veRA] ki itk
JA] Z7]gkell vlE HA TcPCO, WEHEE v 21L& 7
gRIek 4= glom olF F3ll Fakte e Frh= HA/M
Wslel] A FS PAA = Fahs Fo R ol 4
=
(@A o TcPCO, #2 43.17+3.19mmHgel A
56.8118.10mmHg® F7FsH= FA1E Yehla Qlek A
o sl Feiete Fotel whel 2713k tiv] 104.78%
oA 147.56%7H4] tF S ks AdE YER AL Qi

(h)ellA] TcPCO; #FWH= 2.99%1.84mmHgellA
19.36£7.44mmHg® F7}st= FAIE Vel itk
TcPCOy W SlE Fate ] S7tel wet A5k
HS Boli=d 1 ujES 2713k tiv] 7.26%°1A4 50.29%
7 F7FskaL it
bt A3 BAHCE Fo3 xfolE Bl 5719 #
E29 vhehulgle] disl f-25=F .05 Duncan A3
S st das % 59 YeRigith B TcPO, 9}t #
TcPO, 5 20mmHg$} 30, 40, 50, 60mmHg F+ 7}
FATe R ol 30mmHg ©lske] Ao v
FelF7bel| A ®isAdo]l AX 30mmig ©)/de] o= +1t

o
1

[}

0 1o qlo

1o X oxt

o

E 5. 2554 mi2fo|E{2 Duncan AFEZAM(0<0.05)

Perfusion Duncan
parameter pvalue Mean Ps test
42.522 20 A
24.574 30 B
average TcPOs |  0.004 20.910 40 B
17.783 50 B
17.005 60 B
32.660 20 A
11.220 30 B
min TcPO, 0.000 6.130 40 B
0.670 50 B
0.580 60 B
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E 5. 2554 mi2fo|E{Q] Duncan AFEZAA (0<0.05) (Hl%)

Perfusion pvalue Mean Ps Duncan
parameter test
22.110 20 A
35.800 30 AB
TcPO, 0.000 | 46330 | 40 BC
perfusion range
54.410 50 BC
55.050 60 C
43.170 20 A
47.370 30 AB
max TcPCO, 0.009 52.330 40 BC
53.270 50 BC
56.810 60 C
2.990 20 A
6.540 30 AB
TcPCO: 0.000 | 12.490 40 BC
perfusion range
15.070 50 C
19.360 60 C
oM Faiteo] Srksh=dl weh ey HA TcPOs:=

OmmHg Z79] 50, 60mmHg2]
oA o2 st ArgdEe] vl felskAl 42 4k uEr
=

sbH FH o TcPCO29] 4%+ 20mmHg F3°] 60mmHg
Z1e) vlE) f-oJetA v 3k YERISIR, TePCO, #F
Helo] A= 20mmHg 7] 50, 60mmHg %7l H]
3 FoetAl A HEHdE e 9SS & At

a9 82 AFEA dEtulele] dist AN AAE
HolFal Qlty, Hat TcPOy= F-atddol S7hah=dl w
g AFA o7 FHadhE S Holw AE sty
yo=17.18, A;=250.01, t;=8.72% ZAtst=| a1 ARAS

R*=0.995% u]$ # x5l 9SS < 5 ATH(p<0.01).

oleld Aah A aHeIE el WEel wWek TcPO; &

[€)
A patgele] 7)Mo Mahs BAel 2AN A8
A
A=Y

4
AgsAAE, $3 F7) Fore] FA

o o d
2 4
e
O,
4z
_OL
]IO
)
(o
E e
)
=2
=
™
N
B
2

o] T7kst=dl wEt Hol TcPCO22 W3}t
=3kl 8.834(p< 0D E EAA Fogsolr dF&FS
Efvta olth 3ARFS Fako] 78.04
(p< .01), 3AA el thst ARAF R*=0.9630% uj-¢

o AYA APE ekl 9ge 2 nelFa gk

SRS AojA)= Zle #R1E & Stk
2

09 = average TcPO,

6 exponential fitted curve of average TcPO,

50.: \

40

parameters : y0=17.18, A1=250.01, t1=8.72
R=0.998, R’=0.995
F value = 1135.35, p = 8.80E-4

avg TcPO, (mmHg)

30

I e

0 T T T T T T T T T
20 30 40 50 60

Ps (mmHg)

~
o
)

= max TcPCO,
— linear fitted curve of max TcPCO,

max TcPCO, (mmHg)
3
1

o
S
1

404 intercept = 37.318 (t-value=23.419)
slope = 0.332 (t-value=8.834)
R=0.981, R*=0.963

F value = 78.04, p = 0.003 < .01

30 T T T T T

20 30 40 50 60

Ps (mmHg)

J8 8. ARSI Li2HIE Eod TcPO(RD),
Z|Ci TcPCO(012H) 224 22t

o
T A2 7 (capillary perfusion) 2] oo 23t 3o
53 glow, 88 & dR7F Avid o EAskE Ad
&7 (reperfusion injury) A S3o] F&FE vX|=
Hgow ola=a gtk o]glel= 7 A9t (interstitial
pressure), 7FA N (interstitial fluid), &3Z-5% (ymph flow)
Y o] 25l Mgte JYELY AL AVEY 55 W
Fste] AT S FHEEe ZeR olgEa Qlrk
Ao HYE &30 s flow H3|w k. E
2 830 A1 wig- tpeksta ofe] a]lEe] H3
.

AgAAT 97 T Sl 3 B JFS

=
e
=
7
=

il

=
iz (o X 8
fr ke jopoh
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Ao% & 4 Qlrk
AWHQ SAPAE B4, Arhg EL S HEW
Z ws] A=A <} a9 vepdth A

- Al ﬁﬁﬁ’dE(FPTC pressure—time tolerance curve)
=2 A3 PHo g Falo] WHEEYTH(Reswick and
Rogers, 1976). $HA0.% 9% ohito] oja) mAATS| 7
Aol k= A3 pste] BAE RS St §&-
A9 TIEo® AREEE AT AT

T A wojder mjEg A o] F7]4
A Fart &g, dlAE wbEehe el dish o
A9 3ET EAY ARl A [
5, TAQ1 Fatel gt A= A F 7 w3k
Hd, A JAFAE Qe A elA dEE, ”a”le
2 5 A B Fol FH o2 HH3}(point pressure
load) & Fol #FEA 0] Wslal= Aol oist A3 A&
she WAl R AAl APAMS AR wje] 2pA|el H-akx=d
o] ZJolste] A1 &4+ Az AdaAl el ghA|
& Holx gtk (Bader, 1990; Collin and Saumet, 1996).
e 712 48 APAMAIES Aoj71st 371 s5AE

OE ARG o mA A8 HAef Age etz

ol AV E7Fs 3k _‘IZ‘I]—’] X‘"EE e 435}"&-"4

[e)

gslo] Qhushel QLA WEe) Sl ojet 9P B

& ¥ AFEAE vl A7t olel gtk (Rithalia and
Gonsalkorale, 2000; Vanderwee et al., 2008).

Ao olgfdt 7|E A sAE S&38] Sl
A7EAe] Ae A8 F/1FFIN U YIS 19

dot 11;n X o
bl
)
i
d
i
>,
o
N
e
-4
1o,
iIh)
o
m
S
o
é
o
1o
lut
X,
9,

SR BEA IR EL A0 F7)-4E AFg-ao]
AL 9 Q= Al A AT BT P35
olgd o ol7}sk o

Qe WS At 3 FekdE s
) 23 (Won and Song,

Abgste] woFeF 7], a@ol-a—'io 9
S

o2 gy
>
k)
T
o2
ﬁ
i

al

3 Alolste] TRE 5 9l Al2RE )
4o ALgatle). olel e A we) A8 Fa) A
APAM -3} Ao §A& ol 3
Al 7k} 2A o YA Wl i P A7
7FsatA =it

& AR A Ash g 2 e = Fe
ATATE A A TR A, o Paigi e 5
g o gte] Zesjele) Ade Agate] Pl
i AA AR 5L Felrdeld AgAow AF

okl 4= QA | Zolth AR, 2 HFEA etulE
Al Al AlQkske] - 5 A A wre

>¥U 4
=
2
0
ol
on
X

A S1E e Steal e Qe Age 2
Z0)4 B ulmaks WS AEel IQor), B At
o] Hastele) et Awe vhes] Agtele] W v g
oolAEkA gk Y-S s olele ATATE
o R Relxde wojiel ok mauels) 4k uf
o} Dok 5 glold AR wdiek oY Zestel &
BEA T} 72 7] ek ke el QEs E%S Dol
ok s AL AT
v}

o we gkl Q7bEE qrupelelA el Ax)
of WR} Bkl AbaRlo] Ak olelst AL £
AT B AL, W)7) kel o] i) Ala
g ) @RI o8 AkaRglel BEuE B g
%+ stk

2 otle 1o
X
c
X,
(02
Job
S
C o
iﬂ
S
Blll
gk
o>
o2,
fuj
=2
R
O
ek
=
o
:.°:
E

3] o] ‘j“@:o‘} ] (Harel, 2008) o] “H O%‘—
A SRR B BEEE oldsod Faw
U7k Qe & el Eaiskele] el et o
3 Ao % molxE egrort ek gejel Zv1zkel thsh
ok 80~90% F=7HA] FEEHE= AFE Ho|PE yrEZH9]
W Fapt ol u AREAS 7] FRe el
2 BakA 5 o= A% AL Y= ow e
stk #7149 ek AuelA ol £EA BRI Ho

_l

o_,

Ql
ool 4 Aol g Fu W olsiE s ol
Fake] AN nf g F7) T vheFet Fekarie] |
g5 Fol A¥ARI F7F A7t st =g olYs &
2 A APAM ARz olX 9F o] 713t ol R-oF F-
&k ZJEloA 32 22 Ala i (fatigue or aging effect)
of oJal Huj3|E o] Aol AdGE Holx|=A] Fof

gk F7EA<l

T uhe- ov] g Ao weE,
Z7kshen] et A4 TePO, ol 7
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astaA BRI AT FAE Holt e A
BRENY Fow A F shiw BUE 5 B9
o Abgel AUIEH TcPO= Faigieel 2l Fae
A ki A AReH wla sl A4 TcPO, gl
23] gashs PO ol E FRUF FsH: 2
o AA TcPO, %9 il F2 T W o= 3
Qe 2 Glek. olefdt ATEIE BFHS BH BHL
$aigEo] we w7 580l A7 9B v 2
AUHOR e ARG FE) FS W Ul F714
O WSHAT Fe FHAGYINE Anido] A o
off 7Hg7l vebgrhr Al e AdRke] WslzkA 88et

2 Zo w9l el F7149 #REYS el 3

H o)AglEr AR ere Hgleldo] Z7) 7hAask=d| w
ANE po|=dg BHEA v}
cPCOxx= Fsleteo] Frksh=d wat %
o FAE ®Bola HA TcPCO.:= A9 Wahr) glo
] ZHEe EAA 8948 HolxE ok gt} E3] HA
TcPCO: k8] freld2 —ErL B Aol E 5= g)Eo]
SEIEEEEEELRED
|

o,
ofy T
oft
=
,%
k)

|

s afel gt ghito
gl TcPCOE & %

2 AA =Y wet &g 9o

o 1% (oscillation) 3= 7%k
oli=dl o) 3] Amrt AdAHA FRgel® 7w
gto] dgst o]FAAAA Kall A UolA A} FAHER
WAEHs ol akslek Tt Aol 98 3FE A Rl St
7} gteto] Slasw dF7E 52435 SEEH] Stawds
3t o)atalekAae] ﬂ#ﬂ 2&3HA| o] Foi A3 AnpA o7
TcPCO7F AAashe Ae & 4 ook Aol A 24
=l 60mmHgE @i Fatdgo] 248 w TcPCO,
grol A% S74e A digk F7HH1 AP AT e
o] Aed o7 Rtk o]y e WA= TcPCO,
HFHE9 ) W EA L T2 J3FS v A A S,
AFH 9 el HA TcPCOy #h 718 WakA] k=
w8 24kl Hof TcPCO, #tol w43] WahaA #FHs)
= 7kl whet A% Srbsieh weba
%‘ﬂd-ﬂoﬂ FEFS vA= 29 HAR] A} Hujgke
7 7 AR & ¢ dod T2 Ao TcPCO, #hel 9
T 2}@. Tt %‘—6}%‘%01 AR =

E

w2} TcPCO, BHHY
Wl vkl Awrt o] Hrakx] 74]%%1 &%Jxl ol
A3 Woo masbd E3hE AR qtgo] Hag Ao]
th o)del AR RaelEe] Syt olatslekhret

1o

FAME ] 0= 982 g 2 ekl A5t v
stetnlE= Hdl TcPCO29 TcPCOs #FHAAJ A&
2} 5= )k,

S 13 Gol A Aw wiel o] FY)H 0w Wseh
st el i3] TePO2= WHH ] 1302, TePCO= &

o

g g r A v vehd A3} tiEo] 747t
SHE AR5 e ] A ]1: Agsd oz 9
Q= Atz webEh 5, TePO, Fatgto] Haete o
7ol whet AjFA 0w Zjh_o}ttﬂ ]oH TcPCOy B3

A3 4TS Holn Yk ol RajtEo] ek
A FFAo) 7} wralste] Abae] 23T o]AtslekAo)
557k Assls Ae A W] nfd Avw B 5 9lo
nastele] Ztel o Ak vt olaksha
Z7lkel vls) B Wl FFS e Aoz o3

ok, g Hz TePOy2= Ak 43S vehle
AskH o Yol Jrsk wobsl v ofel ulel A
TcPCOsE F7Fshe 4dS Holed ol Bzt |
sol| gk 9o aFeM el 22 FolE vEhfar St wh
2 el 1R Frhs B 9 AA TePO,sh 3
o U FH TcPCOE 717t AdAo] m#shd 9% +
ANHOZ ola|7} 7hed FOoE FehH) b Hus| &
TcPOz= 11 =17] SWollA Hakhe o] Frtel disl] 2
3 W3E Holx| ki w3 H4 TcPCO.% viz7iA] 73
Fe Boledl w4 Rks Sl 19 6ellM 2k 2ol
T gErlE e B AR o] A9 sAlel wdskE 54

P A 5 9l

-1>12_EL311~N FIOOINE£m2-1E

i

d

rJ

2 Aol txdel Ty &5
of thall 71 712 A1 HEzil HA
Az YA gl nA= JF&FS
Q AFFAE S8 wueF oy =
dalA Aste Faird e 717k
TV EE AEN XA ARIE EAE T
skelth. o] molx&r uhel £3EA A%
EAE st o4 5%, 3 5
(67.50+4.09)F tdoz 4494 3
60mmHg?] 55F 0.2 H3lA| 7| AHS 3519}

o 4y Z2ade Jide A&ske] Fakety
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ARHG, T dejel ] 27 BREA
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Helel AT
Ht TcPO2(p<0.01) &= Fatelo] F7ksh=dl whet 7t
Z8h= 43S Holw 20mmHg ZAoA FHal Abed]
Hls) 70.17%0A -3kl 60mmHg Z7olA oF 1/4
26.82%7H4] Zraskeleh 71 f1dst el Y
Yehl= FA4 TcP0:(p<0.01) ¥ 28%e =7}
25l FA1E Holuw 20mmHg 27014 53.89%
9] ko]l 40mmHgell A 10% ©]sl= Yol 1 60mmHg
Z7AMME 0.91%= A2 ol 7A DA Fsieteo]
S7kh=d whep S $13o] FolA = A AFH o
2 ZRlgk & QIS - ko] FAEHUE W Wi
AEE e #Hd8)E TcPO2(p>0.01) &= 2%
3ol Wl o3k xpo] S Holx]| ko) thA®

Ble] ghell wlal 80~90% FE7HA BB 54 ek
WAL Qo] wehier ghejo] sl Feke et

o] FEMAE FHIHA Kdhe As #F1Ed 5 Qleloh
TcPOy 7R (p<0.01) = T3t “deel vl3l] 36.49%
oA 88.04%7HA S7F FAIE Holi=dl Aol HujsH
TcPO = AA WH3}skA] g=dl |3l sl A TcPO;
7b w43 fastar B LAvE Sorstel R A
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i TcPCOz(p>0.01) &= EAA

2] kot Rt Ao SRS 7o 101.38% A
119.05%7H4 S7Fsh= 415 Jerlisith #A TcPCO;
(p>0.01) 9GAl fFelgt ztolE yeRA kil 97.52~
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Zhll = B ekal Ags 8-S vehle Z2o® whdd
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