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= Abstract =

Comparison of Radial and Femoral Arterial Pressure
in Pediatric Patients Undergoing Open Heart Surgery

Young-Lan Kwak, M.D., Eun-Sook Yoo, M.D., Sun-Jun Bai, M.D., Sou-Ouk Bang, M.D.
Chun-Soo Lee, M.D., Bum Joon Cho, M.D. and Hyun-Kyo Lim, M.D.*

Department of Anesthesiology, Yonsei Cardiovascular Center and
Research Institute, Yonsei University College of Medicine
*Deparement of Anesthesiology, Yonsei University Wonju College of Medicine

Background: It has been known that a reversal of usual relationship between aortic and radial artery
pressures(RAP) can occur in adult patients following cardiopulmonary bypass(CPB). The phenomenon
of a pressure gradient between RAP and femoral artery pressure(FAP) were evaluated in pediatric patients

before and after CPB.

Methods: 141 perdiatric patients undergoing open heart surgery were allocated into 2 groups. Group
1(n=77): infant’s body weight was below 10kg. Group 2(n=64): child’s body weight was between 10
and 20kg. After induction of anesthesia RAP was measured through 22G(1 inch) or 24G(3/4 inch)
catheters and FAP was measured through 20G(2 inch) or 22G(1 inch) catheters using calibrated
transducers. Hematocrit, rectal and nasopharyngeal temperature and left atrial pressure(LAP) were
recorded 10 min after induction, immediately, 15, 30 and 60 min after CPB. Values are expressed as

mean=+SD and analysed using paired and unpaired t-test; p<0.05 was considered significant.

Result: Systolic femoral arterial pressure(SFAP) was higher than radial arterial pressure(SRAP) before
CPB in both groups. After CPB, the pressure gradient persisted in group 2 but was reversed with

statistical significance in group 1.

Conclusion: When hypotension occurs during cardiac surgery, a comparison is recommended between
radial and femoral or aortic pressure before treatment for hypotension is contemplated.(Korean J

Anesthesiol 1996; 30: 178 ~185)
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M =

8F5Y 43 B3 ASH e F 5wt A
- 717 ZEsa g el HA whAsle] HA
Hhe HAYsA Wdsts Aoz deid gon'?
MAEA 713 E&A olg=& AAAY] 7AAY
Holeb, HAkelellA] F&7] 2T Fte F27]
e FAEWetat 22 9u))Ee} 30~40 mmHg
o 52 Ao slo] gon’ HF QFEwgre
BF At 2AY 2~3 mmHg Y42 Ao
ddA Jidl olv TEREHoNAY Ao F
7ke}  Whgk(reflection)¥] = =} 3)(arterial pulsewave)2]
summing up@4Hell ofs] WRPHA Wt (pulse
pressure)o] ZE g o 24 Yoldriz dadA et
gy Sem% S AolE AE 189 HyAF
13%99] gRloll4 7] oW H¥ 9FFHto] o
sustoll vl =A FLHUew 2 AN FAF
kel ahkFielzke] Xbolsl HHol HULSS
38t wh glew] 7 dhol] Al 3y oiE Fst
AA] 2 FF U ¥A Uebdohs MohrsYe
H3g AldlA Aej¢gh 39 F45ueky i
Fuekel o] wHtol g w2 dF7F Aded
= 5ok dAEUEFHENhE sl A
oz FA-HEFULY 4#PAl wE dF-E9
A7 dEsHds e F5HUgE F4 vlage
24 ZY=det. $H AolollA ] Alf|sH F F
A-utEalet xpole] M3t thdh HIE Gallagher
5V 58%9 #Alell4 HF QFFo] FTF o
E]Egte] 90%olstE HolR = AddlAet AT
AR de] etk Hagt A ol Wi E
A7t AW vyl glom, Gallagherdel A7
FHol Hi 154 o4, AF 40kge| el folEol
E3tslo] o] of f 4ol (young childrenyoll tHit A+
= 79 AF3k Ao}, YutH oz A4 dolol4
v AUdxch Tx-F4Fwete zelr} o] Idn”
ZdeA glen Fwe {5 (compliance)”} v}o]ol
uz} dEA =5 Bl xolsl oJEn & HE
ZAetd o AlolAelE o E o] Ueld FE
ok A7E  o.fol 9 AolellAe 5~10
mmHg] "<sfe] Xole= ANEAAS vlE X U=

Zag Aolzkn Assle] AREL BFA 20k
ulake] o} 1418S WA MejEdlel HE B
2-FAEG Holo] WS AR A shlch

& 3 U

ha g

E od3E dig Sol B Folsldd] HEYH ol
Folgion] AMYAA7Yez MY AW BT
£ 43 20 kguivtel Zol U1FE wiAem gl
i, 14 ol#l, 10 kgm|gkel fobg 1 (7T7H)2Z 1
A Z3F, 10 kgol4, 20 kgu]gtd 4obE 2E(64%)
o g B3Fsgc}t 3ale] demographic datay table |
2 b :

2%

BE ghol= AAX glo] eyl =44 FA¥x
100% Ab4 uvpAAztolA  ketamin 2 mg/kgdV),
ketamin 5~10 mg/kg(IM)2} <2F7H] ¥l w3 Al
vecuronium 0.15 mg~0.2 mg/kg, o}EZH 025~0.5
mg(IM), 3~5 ug/kgd) fentanyle 2 ul % 3ty
= vt -2+ ketamin 10 mg/kghr FAFY3 Al
479 fentanyl®t FvbHAME ol&slch ohH
5 A% o FEFWolE l-inch 22-gauge = % inch
24-gauge®] teflon (Angiocath, Becton Dickison, Sandy
Utah, USA)2.2 2 FF A4S Agsisien oiE
Foll= 2 inch 20-gauge ¥+ l-inch 22-gauge?)
teflon catheter® 4t¢}3r ¥ 2 FE W42 50 inch 2
0]¢] low volume, high pressure tube (MEDCOMP®,
Harleysville, PA, USA)ell, thE]l-5 <342 72inch Zo]
9] 5Y wbeE 2/02] three-way stopcocksS o] &)

Table 1. Dermographic Data of Patients

Group I Group II Total
No 77 64 141
Age(months) 6.5+34 41.7+180 22.7+%21.6
BWt(kg) 6317 13.8%25 9.7+4.3

Group I; infants weighting less than 10 kg,
II; children weighting between 10 kg and 20 kg

Group
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%9] transducer (H91295A, Hewlett-packard Company,
Andover, Massachusetts, USA)oll <d7Z3lgic}. Catheter-
transducer A A)(system)$] 2} od ¥l X (natural-frequeney)
9} damping coefficient:= Gardner'’ell &j3 7]€% W
woll olaf] ZA=Iglon] zt7b 11.2Hz9} 0.279]%] )
HP transducery= Space Labs Medical's Patient Care
Mamagement System(PCMS™, Space Labs Medicals,
Inc., Redmond, WA, USA)ol] |73 ¥ ¥ets ¥4,
1§ st BE F%7], o|skr12) ¥k monitor
Ao &z 7S er HF FUG2=H71E
sh+2xolgt7] "gh3er Al4sted 71563} 8
ZEoorat oiEEgHe BEE A4 olHFE
Ay, A3t F5AF, ALde3 F8 15 30, 60
3ol AutES, vlds 9 AALE, dvtE=as]
A, EWEsAEA Azviel §@Al 7| Fslch Ale]
3} Foll= HAW oz FHE S AHdsle] A4
g #WEslgen xgel o]&H ALFHHZA
o gPsE-oltAle £Fg 4w 9 #el 7]

<3 wsl @A o) Al7jo] 7] §3 A cH(Table 2).
FEAEE 274 Y%
monitor systeme] o}&%¢ir}. T E A= meant
SD.2 EAlsgen Z+ F7+e] H|EZE  unpaired
Student’s t-test® Z} oA el dlzx]el A|zkoiy
ZA 2] 7+e] M| paired Student’s t-testE A 33}
3 e FFugtE o=l EYsiel xeleh 14]17]9]
F el 5} 7te] correlation coefficientsE T-31%]
ot B€ A#s p<0.05 L uigles Aoz 7
s3ict.

catheter-transducer-

- o}

14)e)3} 10 kg =Igte] fel(1BelA AML)edd
7] = E=et(108.8+17.0 mmHg)o] 9 FE 4t
(106.1+17.8 mmHg)Ec} EAgHez oeglA =
Al UEbR2.m(p<0.05) o|2igt FAlE AdedH 3
Folle dFlo) Hol F£&7] 2T EFWL96.6+18.1

Table 2. Comparison of Radial and Femoral Blood Pressure

After CPB
Group Pressure Before CPB
Immed 15 min 30 min 60 min
I radial
S 106.1 +17.8 96.6118.1 104.2+17.0 105.5£17.1 108.4t14.2
D 59.1+139 502+11.1 54.3+125 569+11.8 62.4+10.3
M 747+ 14.1 65.71+12.3 709+12.9 73.1+12.7 77.7+10.7
femoral
S 108.8 +17.0* 95.71+16.0 103.9+19.7 106.8 +16.7 110.6 149
D 49.5+10.7 49.5+10.7 5421127 56.8*+11.9 61.3+938
M 75.8+13.1 65.0+11,0 70.8£14.3 73.5+12.7 77.7+108
II radial
S 120.2+14.6 104.617.6 106.9 +16.0 109.6+14.7 111.2+16.4
D 69.2+10.2 550*134 57.2+12.1 58.6+11.2 61.8+12.1
M 86.2+10.8 71.6+13.8 73.8x124 756x11.5 7831 12.6
femoral
S 126.6 £ 14.0* 109.9+19.6* 110.9£16.9 113.1+14.4* 1164+13.8
D 67.61+11.4* 54.9+13.1 55.9+12.0 58.0*+11.2 6161133
M 87.2+11.0 73.2+14.5* 74.3+12.7 764+ 11.4*% 79.9+12.5

CPB = cardiopulmonary bypass,
= diastolic, M = mean,
10kg,

* = All values are reported in mmHg and are mean +SD,
*, P<0.05; compared with radial arterial pressure,
group II; children weighting between 10 kg and 20 kg

S = systolic, D
group I; infants weighting less than
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Table 3. Gradients Between Radial and Femoral Arterial Blood Pressure(mmHg)"

After CPB
Group AP Before CPB
Immed 15 min 30 min 60 min
I S —2.6+9.2 1.7+927 -0.0£100 —13+84 —2.1%+6.7°
D -0.1+7.2 1.0+4.0 ~-02+%42 0.1+5.2 0.8+3.7
M -1.0%£6.0 14+451 —14+45 —0.4+45 —02+38
I S —6.6+10.6% —6.4+11.2% —4.3+10.6% —-4.41+100 —-53%117
D 1.81+£52* —-0.0£5.0 1.1+36 03144 02+54
M 1.0+5.8 —-2.1+55*% —-0.7+4.2 —1.2+49 —1.6*+5.1

CPB = cardiopulmonary bypass,
P = radial arterial pressure -

a = All values are mean=*SD,
femoral arterial pressure,

S = systolic, D = diastolic, M = mean, A
* P<0.05 ; compared with group I, @, P<0.05 ;

compared with immediately after CPB, 1, P<0.05 ;compared with before CPB, group I ; infants weighting less

than 10 kg,

mmHg)e] HE-FHF95.7+ 16002}t Eker} FA
&3 ool gilch(Table 2). o] 8t %7 23 %
Wtz i FHkzke] Holo] AelEiel wE W
(—2.619.2 mmHgoll4] 1.7+92 mmHgo 2)= EA
gHog ouigle Wl Aoz elgri(Table 3).
ol W HF = e FE Uk M AF 2
FollA eulds Aozt gl =57 ol Ewgt
o] 2FFWstEcl 10 mmHg o4, % Fuls]Et
o] 8. FFqtEcl 5 mmHg o] 4 ¥kl Fole) 4=
= ALEgd 16HQ21%), 179 22%)A 935
Folle= SH(I%), 7THO%)E 745l cHTable 4).

1A 223} 10 kgo]4 20 kg w|ke] of ld:ok(young
children, 2)Foll e 57 diEFHdgel 2 F%
WekH el AL H-F BFA A es 9
oA Ekon] (126.6+14.0 vs 120.0+ 14.6 mmHg,
109.9+19.6 vs 104.6+17.6 mmHg) #|e}&3tel] u}2
oFushzke] #Ale] oejole we =R
SkQkch(Table 2). o lAolFollAg ohx]-o FEwiq}
o] zpolm FolwollAle] FEwighzhel xjolHrt
Helegh - BEoA oegiAl & Ao el
wch

A ol diEFugte] .FEtE
kow HFFUGS Kol7l gllo} Ao
ol o|gty] dig]- @ FFughe] Xole 44y
A HFHEFHgGe] QFF Mt ool

2l

group II ; children weighting between 10 kg and 20 kg

Eoeh 274 ALEdA %7 o= FYsle]
8F5WstEcl 10 mmHg, B FoiEFYsle] 2F
FTHg el 5 mmHgeld ¢ #olo] ¢+ 239
(37%), 159 @23%)ollA A3 Felle 229 (34%),
23W(36%)E Z zbo]7} glglhH(Table 4).

BolE HAZ: {5 =} EReted Bk
froldollde AANF 9 vIHNZ golzte] 2jm|gl
© Zojglo] 7 EFolA k4 7149 AA ol
T3 wlRe ofdbe] PR o dolFo4
= M)A $£37] dElEsHs 4 eF 5z
9] ztel7k AHAZ HolollA] H|YMF ol F
AgHoz oeoA & Aoz velgen(-117
+75 vs —50+11.0 mmHg) AYZ-H|HHZ= o}
e} xbol Mol ¥ £A=A

Al7IHE FAE vidFE o AALEE 179 2
T 25l AHeled ¥ ALed AW Folst
don] ALEg Ayl BF vlAdFEr 2
2R A JeElgoy FF7tel o @ Xo|
© et dulEaslxes 17 9 2F 254 A
slg o Aeedl A3 oA Yeten
loll A= AMeFd T2 ISEEE oj2id Hol7t &
AEiglon 27 Aededt F8 60E7A A
<5 5] 9 t}(Table 5).

17 9 27 250l ofA7E o=l Egetel] o
g 2 Zguigtel niel oF uiE|Ewiolale] Abuty
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AL AHE A ALes dole £27] A HF
sFFwokatat AHAATE RAe@=031, r=0.32, p<
0.05) o g uvetygen, ALdEH Folle 239
F&7) = Skt dAAAT A A= o}
el oha=—041, p<0.05). (g olzig fHol2] + F
ekt &7 HEEustel ve AFAE 4d
T[A7) Qo (r= 034, p<0.05) A3t ¥ A&

Table 4. Gradients Between Radial
Arterial Blood Pressure

and Femoral

Before CPB After CPB
Group
systolic® mean® systolic’ mean”

1 16(21%) 17(22%) 5(7%) 7(9%)

I 23(37%) 15(23%) 22(34%)  23(36%)
total  39(28%) 32(23%) 23(19%)  30(21%)
AP = radial arterial pressure-femoral arterial pressure,
a = Number of patients with AP>= —10 mmHg, b =
Number of patients with AP>—5 mmHg, group I ;
infants weighting less than 10 kg, group II ; children
weighting between 10 kg and 20 kg, CPB =

cardiopulmonary bypass

P 4EEEEA ASHE © AUYIRE 4
237k gisich

I

2 A8 Bl AAEES fob U ofellA &
sl EHate) Aolt Aol AstE wham &
of I ojRiolTTelE Aolh Ak Ae T
Agleh Aol R AT Al fob W &
ol 4t aFFeqhuct dislFuste]l Eshon
of Aol 14] ol4] olal Aotold o & Aoz

vebstel. 2Ey ol2idk AAE Wuks AFledle
g7kA A7 e b gotel FFAL AEWA
& Y o 2 diE ] 72 =219
FHels 28 4slshs el oeiglen 2FFws)
e el AIR Fteisl 2o WA, Aol W o
Aznel Zlolgt el Hl FAA wlXg o
goll digiA e HEs Eand vie glevd 53
el FAXell d3g vA F e WA T
g Reoz AgHd gy #343% €3 9 Fo
© ol#gt systemoll W37l QKleme FFuighzh
o] xpole] HlejEghell whE wiste] ok4be ojulg)

Table 5. Variables Before and After CPB in Patients”

Post CPB
Group Variables Before CPB
Immed 15 min 30 min 60 min
I HR 157.4%18.3 164.0+27.4 167.6 £ 17.3* 168.8+16.9% 161.9+292
Het 342+6.1 30.3+3.6* 31.9+4.3* 329+44 320%5.7
oT 36.8+0.6° 37.1+08°° 37.1+08"° 37.2+0.8* 36.414.1
RT 36.5+0.8 36.8+0.6% 36.9£0.7* 37.1+0.7* 37.3+0.8*
LAP 0.0+0.0 7.8+3.9 7.1+3.5 6.9+3.1 6.7+40
I HR 133.6x£17.8 154.3+43.0% 149.9£21.8* 148.8 +22.2* 148.7 £23.3*
Het 38.6+6.8 28.4+4.4*% 31.4+4.8* 32.4+5.0% 32.0+5.7*
OT 37.0+0.7° 372+06" 37.3+0.7 37.3+0.7 37.6+0.8
RT 36.8+0.6 36.8+0.7 37.0+0.6* 37.2+0.6% 37.5+0.6*
LAP 0.0+0.0 7.3+3.0 6.5+3.3 63129 6.1+32

CPB=cardiopulmonary bypass,
RT=rectal temperature(°C), HR=heart rate (beats/min),
with before CPB,
children weighting between 10 kg and 20 kg

a=All values are meanzSD,

@, p<0.05; compared with RT, Group I; infants weighting less than 10 kg,

Hct=hematocrit(%), OT=oral temperature(°C),
LAP=left atrial pressure (mmHg), *, p<0.05; compared
Group II;
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Al WotEelA 4 vk Azrsich Aol Hax
gdao g HolAg5 %7 "glo] FolAa ofgh
71 "<tol ot wigke Az} HF Fugde
Hel7k gl Aol Aol ## & F e Uyt
Al "4olui*? O'RoukeT'”& 104 ol 4 of
FulFoll A iliac arteryoll o]Zm A wWizr} 50%o]4
ZZEds #8Y 5 Ackn g ol Hxo
Aol %7] Fuste] Fvle FA(arterial tree)ol
E7%<Q impedance, Bt} whE Alulgolse] wis
2] harmonicse] A<, Y&k} (reflected waves)ol] o]%}+
wiulo] A (annihilation) ¥ ZFEoll 23 AA = o]
7‘1413)'

olgigt A7t of AMeleHol¥ HEE FHA =
EAE obd #4stA 2R vlE gl Stem$ o)
19821 Alej&st ¥ 9 FFoeto] FHF WLl v
& & Tog 7ZAWYE Heow BT ¥F Pauca
5'%olu Maruyama§'” 25'99] ole} FA4% Hu
7t dledl olge AFAAE F3E o o]zt
Aolzghol wg £ Fuigdzle] Xeole wayd
4 9 B Aty AEFe] Fo dAIAe
2 Asch 3H Urzua"e P3| Aol o3 gy
A2 4t dx dae] Age wWojeln F
WA 7} shbe] DA Pelastic tube)d-E A wl of
213t §-* A g (transmural pressure)?] ZHdE FH 3
7d-& %4:A17 Poiseuilled] WX o] @z} HolA Wk
TN TR A FolAl Holzn Addgs}
I Aok e gl Aol ofg waFwighe] 7t
4 o]EL MUES Ats ZE #Rlo4 €Y
gl 4o] ARHHolE E7stn Aleje3l Fof F4-
YxEuwgtel xto] FA o] Al oA B
e A e gevhe HoAd dAE Az Aok
Blo| = MohrE%-2 FActkeh(central shunt)z} =& ak,
Aol B Hog gojsln glow Hig FE
s FEMFEHA olE3t Ao)rl AAS YUty B
8715 stdck. a2 9ol EEYHE Bysin
ek 5 aFFUgdo] FAF NS Az 4t
Qs FechE A BRAR ATeHFz,
G245 A3t tachyphylaxisS sl 5
gzre] x| gl 43d Eg FE + Urke Hol
A ddHoR ulg & ulE AUy o] "ake
FHAo] FL solildE OIS EA7 € 4 U

I AZEh 2y &oldl4 g dR= Gallagher
SVl 23 A flollE Wz PR wprt glow o
= o] dTFollA Aol A= A lollAe} nldrlz| 2
HEl-2 F 5 W7o Aol7t HAHEE #4o]| M9
35 ¥ AU ol 8.FFUte] HETF
2 Aol7k ZA el n F3%7] Fehzte] o]
w3t HAYBAY Agede 4uBAT e
o Bastan gek 2y HEPS AM4G AF 7Y
£ 2 1404 274 Aol 200472 BAE A
doz Aded Axe aF-iEEty BAE
B & An ey FAF st e Aol
uden FFUo] diEsUtE T2 Ay
gHg Helvka ¢l vl ok a8y o] F dF R
¥ EH9 7 20~30908 AR volx 14
A] 204 7}R] cheksl o} Aol(young children)ol] =
ghEl Aetar Ho)ele oz FAl7 Uk ool
Hlgll 2 AFE 14199 fob 9 olgliolENE
4o s sglem 1 A Gallagher§o dFol+e
2] folst ofd LoltalE Aleledld ©E F
Z7] a&-iElFte] W o] AUz ka2
vepdg 4 g Ak 14 qlake] folellA e A
QoA 9} Zro] AlL)FRE F 2 F-dlEFYste) 2
ol7} A&l —26+92 mmHgollA FollE
1.7+£9.2 mmHge 2 @A} JAsg o o]2g =

© AT qidisle ke 2 o] wilelr). A
ol E thZA ofgliotolld e ALEHo] 75
7] FEuhzke] zolol Fgg ulxA Esie A
o7 eyl A9l 9l Gallaghers] R E )
2ol W FEughzie] Xol7l ZE FhjollA
PEEAE dgten 2 A Feusize] A
o4 2ol JAA 2doE Jehliy] JE
o} 37| Fwigto] 10 mmHgeld, FF-Eeto] 5
mmHge| 4= d43 2ovt 9l Hold HEE
Zo8 Azxz AAsigch. B QA E Fotol
Ao xel+st H-Fo] -26 9 1.7 mmHge] o]
74 o)A o]yl gl Folla HrE o$ut
#2z7] Zuielo] 3}o]r} 10 mmHgel s &= $hole]
F7} 21%NA 1%2 FAAH ez o29lA B4
R(p<0.050 F93 #gZ B 4 Q. =3t 27
Ae Al H-F 2504 10 mmHgold &
7] tlE]Ealgte] =W FHolo] 71 30%0l4 HK
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o}
ANeEFHA 9 vAFLE BF) 9 #utezaslA
o] Ale]Etell g wHstekgol fob W ofbdo}
Foll Aol7t YK Reg w|Fo FFEZY A
ol sty o E U AE A2z Asdd
B7tA FulEg AL oyl LolFolAe HAF,
A Y2 7+ v ZA A AZ3olrt Ho] i
2ol Fal7h AATH At Hole F4F #
ol A FZuighre] Aol7t HolatA A Al
8 FollE FAFgolel ulPMFFote] Rolr}
£ARGE o g ol AHALF 23 duA
o] FEwgtzte] ol & fHutsled Fassvt =
4 qlon "o A=y Aedey A-F LFd4
ATl FdsiA =% Aeg ujFol W
9ol 8 ¥WFE obd =% Qlvke Holdh E 7
dAE & d4984 AFE 22X 3
up A9l g §£F7He] el & Fuse AAE T
371 E ol gen AdeEd AFel o] &3 4-gH
Al g FEE Fys 7152 EFYW AH2 ol
& okEel Agkg yreHA EHW Aol AR
v} =g 3k 82 (intravascular volume)o] F 8
g wee A8d 5 Qe Ao disEidaey #
Aupetst $£%7) £ Fughel Zo|zkdlle FRIA
7h gy RAez Jeided #Awste] 3 &
g A dgdelAE Ectn HoAs €A
Hihg 4447 25 gdaoz £F 549 ¢
o g Srofol ofmto g Lo wHIE AFEe A
< ARG n Agsinz §3He] Wil ot
FEelzre) Afolol] My wohE QAFvE Hed
Reoeg AgHch ¥ didld dd4 4474 #
ol diAez & Azl opzkel AW, {4,
sty A, AAda o ARFEFe] vFut
chokste] 524 Ag ddHoz YyAF7]
£ olgdhe AHo] A& F Yo Hoh ARy
3 Ak A7t o FsEElojof gckm Az
AZHog ARAY Aoz MAEE AY
b AlE 20 kg 9|gke] f-dolellA] Aeled A-
F9 2 F o= UGS vz £ A folddlA e
Aels$ A &7 dEFYdEc Y 2%
uielo] AlLlEd Folle FolAl= 99l #st
Ao LoloA AeiEgid] HAgol 37|

8.ZFwste] oiE|FqtEe} 10 mmHgo|d FtQ
ghole] 71 ALAEd H-F B5olA 30%0]4 =
AR vl ARAYAANE Al E 8T FYsHT
o2 ol FuE AAs Xg3e A £
Ag 4@ FHA ASFEFAAY AL =T
L£A- 735 (volume overload)Z Z#iE 4+ o
gl Fugts 7 FAsle Aol 2gol F +
tha A g
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