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ZS B3t Agstn gle 71E £
F9Q T FUY MAAES AAE ditets b
o ARAuel BEHS o e

4T M e o o
ol
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N
30,

A 7ol ey

9 Folu} 35 AFAY Folrt sl FE#A
AA A 71 % (air way) & Z A8 AL A
Aol v$- Fasth 7=t & FAEA] ge
H3E THUOE A3 7k nghed FeE 2A
Hu Oz A3 4F F9 7% FlE A
o A5 1977;0] YA 1989;Cohen, Gold
1975).

g V= FAE Y3t 228 SXEAA
718 Ar# (Endotracheal Intubation) ©]1} 7| A
A (Tracheostomy) & 34 ¢1F 7| =& FH3lA
o 718 A vFely e T 71# W
o & AYs JiE HMog R V|58 RS
gt A9HeE 7= WEEE FAS 7@
AW Q& fo)5HA 3] & BekA 29 (R
39 d} A5 1982;Shapiro, Harrison, Kacmarek,
Cane 1985). 71% A7he= A71=7F HA8 B$,
ool gAY TFEE HEsE Al Bgo] T3
2 3%, 28z A%y AF 3F At B
g A9 gl A= AT V= B F Uy
olt} (F Fel, & dF, ° 4H, ¥ 34 1987;
Freeman 1972;Stauffer, Olson, Petty 1981;Kirilloff,
Maszkiewicz 1979) . v

a8 QdF 7|55 BHR3 $xke Ag 73S
(endotracheal tube) o)1} 713+ 7} 2 (tracheostomy tube)
o2 Q3 713E g ez & 4 ¢glon Muphy
1968;Harken 1975) 7@ Tt 7|3 Fdo] 7=
Aere) HRAE-S waishs agle] Hoj 7= W)
FulBo] AAHER 7|2y FHE AAE 7144
ol F4lo)| o]&3A "} (Bostick, Wendelgass 1987 ;
Ambom 1976). &, AF =S BET XA 9}
ojA 7% ol H¢ EulE-g AAs) A% B
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W F<) (endotracheal sucion) & B8 E7HEY 715 §
SJoltH($ FS 1987, & 95 1990 ; Rurrel 1982).

a8y 13y EUe HUut As AF
1985;Bruya 1981), 7]&u 43 AEs}t AR &
A (Jung, Gottlieb 1976), B2t g, £, &¥l&
o AzA, 718A AEE ded B opyz
(Demers, Saklad 1973;Bostick, Wendelgass 1987;
Riegel, Forshee 1985;Nidsen 1980) 71%= W& £HIE
I 8ol ¥ W AdeFe) Adar FA Wol
HEE i Ay A&HA FJAL &F7H
(microatelectasis), A AtA 8% (hypoxemia), 774
@ (cardiac arrhythmia) & 22} 3}12 (Jacquette 1971;
Lewis, Collier 1983:Shim, Fine, Fernandez,
Williams 1969) Aol A3 AR (cardiac arrest)
9 E&AXNE 2AHE 5 Uk (Marx, Steen,
Arkins, Foster, Joffe, Kepes, Shapira 1968;
Nicholson 1960;Schumacker, Hampton 1951}
Boutros 1970). ©] % AdA¥F L Fart 7
Hu 7kx7t BB A §9Fo] TAEHY T F
BA, ZAAZ, ARAY L oA Lews,
Colier 1983; Nielsen 1980; Ayres, Grace 1969).

o] g o)f W 7B FA A - Fo HE
%} 9 % (hyperinflation) & #F44& FHF
(hyperoxygenation) & ¥ F 7]¢ F9& A B3}
ot &t} (Harken 1975;Naigow, Powaser 1977;
Skelley, Deeren, Powaser 1980).
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7€) H]& (Rindfleisch, Tyler 1983) & th&-3} 7o)
At

£l 717+e 10 ol (Hoffman, Maszkiewicz 19875
Jacquette 1971;Ambon 1976) 2 A #atA T FALS
170mm/Hg (Naigow, Powaser 1977 Woodbune,
Powaser 1980) & fAatgor 7|@us WA
FU# 9F 9 v &L AV BT lTHE
A7) ukgt 2:10] @A ¥ EZ (Demers, Saklad
1975 5 Hoffman, Maszkiewicz 1987 ; Rarey,
Youtsey 1981) 3kt & 7]3d) Fdold £
o Z2H JNFEE o] 2 A FAYe] HEHA

g HHelA FABS 1% o] AR W7
718 ARzl BBz 4 3 lom 9
2 W ohe B 9 7H Rg &rlgos

ulo} mmHge] $4E BHOE g3y

0% olujel FARL &7 AlololA R
%an% Mus B BHEE QU8 B e
F4¢ ov) g,

k|

fe o

2. SUH M FY

F9E A4 E<4(arterial oxygen tension ; POy
ol@ EHH| gaj=le] Qi AA skae] Bte
2 X3 gL Iy A7 oy Akasle]
AEE A=Y o] 8HE 9 7k BAXEA
FE9E &~100mmHg ©| v} (Nieken 1980 ; Zagelhaum,

Poter 1982 0] 94] 1989,
2 AT E BAY) 22 FHBS £ T
2 AR FAIZ $AYE AR 54 A

e BAAZ Geste] Qe da FYARA §
Y o] gaiEle] QU Aartae) B2g <o
3} (Guenter, Welch 1977 5 Bordow, Stool, Moser
1980 5 o] 44 1989).

ol 42 B ool 1 @ Bse,
0, 28, 27t VEE QYA ge Wue 2

o E 44 1988 5 Goldnan 1986 ; Luckmann,  Sorensen

ChEhzh

1987).

Aol A= 7]‘441 FQEs AAlg A -
ARE ZUH 49 lead 1] Yeite & ¥
(sinus tachycardia), S 1™ (sinus bradycardia), &
-2 @ (sinus arrhyﬂlrma),
AW} 7] BHE (Premature atrial contraction ; PAC),
Adk ¥ (atrial  tachycardia), A4 &% (atrial
flutter), AW} A% (atrial fibrillation), ¥4 HEHF
o)& ¥HE, (AV junctional escape beaf), 3 HIE
Z7] ¥t% (AV junctional premature beat), W HE
2wl (AV juncfional tachyeardin), H4A Z7] 2HF
(Premature  ventricular - contraction ; PVC),
(ventricular tachycardia), 44 2% (ventricular futter), 4
A A% (ventricular fidation), &% A% Zroll (sinoatrial
block), A A= Fof (intraatrial block), ¥4 A&
Zo) (AV block), AAW AR Fof (ntraventricular
block) 52 A9EHEH &4 19885 Luckmann,
Sorensen 1987). & AFelMe Aubgrt 1890 602
uutd g B AW, 4Adprl 18] 603 o)t
10038 o3kl dig B F &5, 23 At
15l 1018 o]dd WE F ¥lwoz Ao} (H
2] 1988 ; Stone, Talaganis, Preusser, Gonyon 1991).
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4 B& 99 3944 HEF Arel JAT B
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g Yvrgsed e ol s,
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of %ol F71%W Yool AReHA YR
7 ik,
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t(& g9, 4 AT, 2 7135 1985 ; Murphy 1963;
Cohen, Gold 1975). &, AU 7= Yo %
712 X3 B.6FGB7C) 9 A€ F71E A
3oy 71# Agn 22 Aot dod iy
A2 &8 A AHHA & FI7F 2
2 FUHEZ BBl AxdHA 7|E FHMe] &
ek = YA F¢- AR &5 A5 129
2em® 71EY BHIES 9E o]FAlFlEH o] A
E 52 AAaF, F4, oM, 18 8 5
of dwiste] 1ejd Aol o) &S wod 7=
W Eu|Ee] AAHA gevt(@ +H 19865
Murphy 1968;Kuzenski 1978;Shapiro, Harrison,
Kacmarek, Cane 1985).

AL NE 71BAd de BHE, AT
H, 5us), °1EF 5 AA}] A S
ZulA ol &7])Z (Braunwald, Isselbacher,
Petersdorf, Wilson, Martin Fauci 1987 ; Harken
1975 71% W] olZejy AFL vjF AR & &
Z23}3 o] zH2o] AFE AHAA AL FI], F
71 & 4%, F509 238, Ut FHUsh £ F
el 9] 59AE B3l olFo It} (Braunwald,
Issclbacher, Petersdof, Wilson, Martin, Faud 1987;
Shapiro, Harrison, Kacmarek, Cane 1985:Petty 1982; &
g 198). 71L& FHES 3o 7| BAAA &
gt Al sted FQloll 3 AALD + U=F &1
HAGe H2e Px3 WL =30 (Shapiro,
Harrison, Kacmarek, Cane 1985 ; Harken 1975). H4=¢
Eolt 71B A, 71# A9 2ol FFAE
28 & glod ZHAel VEE & 5 ogo
(Murphy 1968).

T (sigh) & A4 13] $71%F Bt 2~39 & 7]
Z(volume) 0.2 3lE A3 EoR 7o RE HE
E AN BFAA L£FVHE dus) o
(Murphy 1968 ; o] 4-411989).

718 Aoy 7@ g 22 dF 7=
& BHE BRI QoM E olsh g2 AN
H & A A7} o] 7oA F gloBZ 0|5 s
ZIAAQ &l &3] FH|EE A A Folok
T} (Bostick, Wendelgass 1987 ; Brown, Stansburg,

o Hzoo

(=2}

Merrill, Linden, Light 1983).

a3y 74 Z1gd FUe AHE #
d, 2%, 7184 %% (bronchospasm), A4t
2¥ZF, ARANS 231 (Demers, Saklad
1973:Bostick, Wendelgass 1987;Kuzenski 1978,
Shim, Fine, Femandez, Williams 1969;Riegel,
Forshee 1985) AR ojE= 27T 24T +
t} (Marx, Steen, Arkins, Foster, Joffe, Kepes,
Schapira 1968;Schumacker, Hampton 1951;Unger,
Moser 1973).

ol AU &9 FEHAE 7] A 7
P FQD A - ol Iikh T3 hyperoxygenation) 7
#HE 7983 (hyoperinflation) o] A g Hojel gt
(Harken 1975 Naigow, Powaser 1977 : Skelly, Deeren,
Poweser 1980;Bames, Kirchhoff 1986). '

712l ol Y M Zete] #El

B

g Aa Bgto] 65mmHg vlwhd w2 Ak
A8 (Hypoxemia) o] 2} &6l (West 1979) ©l
L o] AWM Bx Ha) THol FAT AAS
o= AL AR st Yk A djE] FAL
& A2 (hemoglobin) o] 24X &S} AbL £k
BAE Y S B FHOZ Ahad
gro] & Foj| A thEke] Akt sl E AL 4t
gto] E& Fo|ME thEFe Abavt YAt 2
HE AL Jehy F9 8% 94|, AL, pH 2
g3 2 3-DFG (diphosphoglycerate) &) H3& &
T} (o] Y4] 1989). AtAE A YA A HE S
Qto g @AtElo] YA Al Atsh A
(oxyhemoglobin) 7} @024 ZAd] ¥xykto] Hr}
@ ¥ 1984). = AaE o S8 AH
(dissolved Op B ZA o] guto] wl=t] o] F 7}
A iy BRoA Fele] Abs Bk dEgE W
th & gAY A4 Bgo] B 4E HAg A
ZHErL gaste] Foujel Aast $EG o)
7} HEd d9 AALFE ALY ZFolEtn
o) (o] A4 1989). 71AU 913 #AE A4k
FZo AFgME AA2EFE 7B FUAFY
Ak Bgro] F9l A Abh Bbro) e et

o
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3 A3t} (Harken 1985 ; Riegel Forshee 1985).

By FUoE A8 ANETFE MaTt F
B3 A kv Bul B 3 ElgeEs T
AS 3 7= AFo A% 7|BA A5 Y &
719 FAo2 A% o]xAHQY AFHIE Ae)
so] AlETh(ewls Colir 1989). MatsumotoSh
DeLaurentis (1972) & 718314 HA 5 71840 &
A& AEaN FHY A EdE G v F
ozt 20%X 50%7t FAEE AR
Adlkofer$} Powaser (1978) & &<1
o] 1P F2L ¥ A7 F AF FA
F7)ol dAH sl = T3
T F9 A9 Y A BU4A
£& 29

olel A+ AFZ F W 152 oY &2 7]
Y EFQe2x FUE A4 o] A7H 7L
e o & ik webs 1y A4 T8 6
obgt EAlE FUo= U AMAEFE AWt
 goltl, EoZ Qg AAAgEFLS W, 4
weg Z g A4S 29389 (Kontos,
Levasseur, Richardson, Mauck, Patterson 1967;
Richardson, Kontos, Raper, Patterson 1967;
Brannin 1974) ol the AH @A o] HHg B
71Ao] el& AE A% 715y 9%, AEY, A
@, RANS opjAI|ER (& F& 1987
Brannin 1974) A28 5& U3ty 9% HHE

o %3k =9} o] sieh,

H‘u 1

%
B

2

B

N

N

T AT T TS F= QA2 D U &
g3} flowd] A% @ 71B# 719 FlBY
az1e) v @ Fd#FY WBEH &
(sidebore orifice) &} B}-& @ 71340 &<

FQ A Fof A FE 0|83t HE 7

e AQEAe) A% © 713N 9 B e
22 Ba) Aau} 3718 2o} Yol FYEA o

B @ 3o A4 AHE U
Rindfleisch$} Tyler (1983) & @ & 5
Al A e AR @) 7| BT FAH Aol

o ujg @ &Y Aol FolW A T ® F

A - F2 Foj7 HE BAFF @ L F
A g ugoe] Q1F TE/E ol &8 3
£& AA bag(resuscitation bag) & ©]-&3% A
718 FQloz QF AHAx¥EF ¥
= 99lo 2 B3}
Ao A3 A8 Bl
AAtAagZo] 9ge F
71zh, 713 WA F §
2 TR AE T PE T 9 ¢
ol 71zke] g FQl 7|zte] AT E HER
da7t 8 shart Bol AAH7] WEolH
Fell, Cheney(1971) ¢} Harken(1975)& &<l 71zk]
53S YA Yolot Fm AR Jacquette (1971),
Hoffman, Maszkiewicz (1987) 3 Rindfleish, Tyler
(1983) & 1025 9A gotof gotx skt £F
Rarey, Youtsey(1981) & &%to] Folx|& 7|7to]
10204 1528 dx| Polof 3 FAHS AY
e W2 E g FE st S wd
7HA 8] & 717k0) DEE FA] golof grka 3Th

A Fel g A= F So4E A4
o J1EHAE 23 TBA E4E Yo
o, YT @& A 49 §d 35E T/
I EHE AA 2thA] Ao Btk FQl
gL Aol A FUAE g3 FHAS |
A7)1E ¢ o] 120mmHgW A 150mmHg Ate] 7t 3
ZFalche (Jacquette 1971;Rarey, Youtsey 1981) <+
2} 100mmHgW A 120mmHg AHe]7t A B8ttt
(Birdsall 1986;Hoffman, Maszkiewicz 1987) %]
21tk Nielson (1980) & 80mmHgol A 100mmHgA}
o]o] Zelehe A9+al Kuzenski(1978), Naigow,
Powaser (1977) ¢+ Woodburne, Powaser (1980) &
170mmHg ¢} &2 AP e Kidloff, Maszkiewicz
(1979 € 200mmHgE At}

Feloz A% T Sl FFE FE 84}
7)1HH BT Folde] v]&dd Rosen, Hilard 1962)
Z1BRT W FUF 7Y vEL 2:10] @A
golo} gth=d] B AFXES] o] UAHL
2t} (Demers, Saklad 1975;Hoffman, Maszkiewicz 1987;
Rarey, Youtsey 1981;Rosen, Hillard 1962;Kirilloff,
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Maszkiewicz 1979).

HEAHQ A F5E 9% Hix 359 HE
#9023 Ambu bag (resuscitation bag) 2 ©]
43} 10 L/min WA 15 L/mine} 24 & 333814
302 ¢ Fel A - E2 3~53] HIXE JAA
7= ¥ (Harken 1975; Murphy 1968:Lucke 1982)
%I AT TEVNE o] &3l 10% A4 E FF3HH

hE 713 &< AAl A - $2 AlFste 4
o] 91t} (Lucke 1982;Langrehr, Washburn, Guthrie
1981 Kirilloff, Maszkiewicz 1979).

Harken (1975) & Ambu bag & ©| €3+ 15L/min
9] AAE FEIY HE J33ES AN A &4

% 15272 % &9 AN BN ALk Blo] =

A FARL LoPT Chuiay (1969 8 F) A -
o Ambu bagg ©|&3t49 15 L/ming] A28 TF
s 0z F9 58 AL FARE A2 A% §
FARAE §9 AT BUY Ak B ¥

X" E 2ustdct. Skelly, Deeren, Powaser(1980)
+ Ambu bagtidl 21F EF7)E o] &3k 100% 4t
A8 FF3 18] 58S 10%=2 =3 dH F
B3 33 A7 A F F 802 E FQ A

Ho} F9E A4 2§ AXEE HIsidth
Piece9} Piazza (1987) & Ambu bags o] 83 #l¥ 1))
2 3 ¥ SEVNE o] &S HXE i
£ v a3 Q1F TS ol 838k el &
¥ FHY A4 E4E 9 Hol F/MZE + A

OH

22
o £ 4

AREEHE Aol Al A 71
822 oia}y) 913 = ‘:‘rE
g ztoll Al gojuiA] 1 7]
T 9»1\_ A4 & (adaptor) & *}%o}
Urban3} Weitzner (1969) = 15 &&
= 739 )l Al Rovenstine adapiorE A}
718 wol x| &1 71y &<l

g Ay E5 Fo A& ESbe] Rovenstine
adapterg& AH&3atA &2 AR 2 ZAHUG
3 B 139 Beling, Kelley, Simon(1978)2
swivel adaptorg ©]-8-3t A& &8 92 0% &
ooz 7lEd &9 Fo] FHE A4k EUE £
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68 CHElZES M333 M4z (94. 9 - 10¥%E) &

AVt swivel adaptorE AHE3HA| 2 ﬂ%gq =
WY Ak ®Sbo]l H AA 8 S ¥ uslg
t}. 2 uYol| Baker, Baer, Kon(1990)9l A7 Bd
Fein, Kimbd (198) &) <4 3ol A &= swivel adaptor®] A&
o] b4 B¢t 517S AA sl=d AE Y] W
=

Rosen®} Hillard (1962) & 713U g2l 2
Ar8ES JEg 4o TS
) EFQ T thEHE T Ay F7

o] & 4 91+ double-lumen catheterZ ©
2 Agtgl =) Langrehr, Washburn, Guthrie (198
Z1Eg F<Q Aol 100% AMAZ #HE 9
LH A 33 A7l g gl F 5 F
o #3g tEHE F A
Ho] & WS vud A £ <
%ﬂ T Wio] §9 3o F9E

H

2
¥ 248 A sl o asaoieta
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R
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s
to mo ok ¥ P P> ot rz o £ W @ Ho o
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o A ZaAT = };‘s_;)rz_-} 12 %}.Eg]_gaq_‘
C. 7|2 Folo AR H ol wUH

Aol A= AXAE A7 A=
< Bk ohEt FAE ASE A ARAFHLR
WA 25 ATIA R og &3tn &7
atet A 74 371 ‘Zé_° —% TR Ae Axe

2 Y4 5 9

rOl

A3
o] g o] &} 7e°] "‘:"J«] 7‘47] A= 6““]‘4 A=
o o]l U&w A= HAE FE
(normal sinus rhythm) ©]e]¢] ZE &% %
o o] wj Wuke FAHo|7| % st BtH
T 3} wiuks: gl AN 4=
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WA SA] AbEkE A2 ATHE R4 1989).
718 1S < A7 BE7AY EEF a2
8t Ag7)59

o, AES MW, SFA, FAHYEL o)Ay
=l (Prystowsky, Zipes 1985;Young  1984;Rosner,
Newman, Burstein 1953) & wi= 7]#l 4] e}

€ 4 &5 B3yt vF AF A 9%
RNOE AZAH o Aol 23 o]2fs e B
FH40) w3 A7 2ol &g o] ohylo] W
At} (Pitts, Brantigan, Hopeman 1977;Morton,
Klassen, Jacoby, Curtis 1953). ®|5= 2173} z}=o] A
FAaEFH FuEol 2HE o 4 &5 Wt
o 2F Yeht AEAge] |E Alslge] wE it
(Jacoby, Ziegler, Hamelberg, Mogg, Klassen, Flory 1955
Fineberg, Cohen, Gibbon 1960).

7189 ERA0Z A Hada¥F L w3t A7
o] BF& AFs wRNFA &5 234
At Fol gk ddaAe BA 7o) dout
87 9] eperhiine 7} norepinephrine?] o] %7}
Sho] mlubmol AulE Jgm dgo] FrtETh
(Kontos, Levasseur, Richardson, Mauck, Patterson 1967;
Brannin 1974). ©]o|th&] Richardson, Kontos, Raper,
Patterson(1967) & |4 A4taZol e 4wz
HE-8-o] w ZHAFE catecholamine®] B &3} w7 4l
Aol YEFE ATstd ARAHo T FA AL
ElA JEfdE AaEds Hukgee] 7}
838 catecholamine?] X7} F7}15 0] zEEE
o] o} beta— adrenergic receptor®] A=} AJAF
o] w7k AAel o8 2 Bkn Bustgch

a2y AtaEFo] o AuaAA e B
Mol ™A } & A S dRHog 2 At
aFol 2YHo A2 FFd 9L njA 1 ol
upel 2] AEFH A o] Wolx) 1 mut
o] =#jA 1 EtAaA dRAue] vehtA dr}
(Brannin 1974; Ayres, Grace 1969).

Shim, Fine, Fernandez, Williams (1969) & =&
2 7H) 1789 B2 E g E AATEE 7|2

HA 718 F4& & 27 g7 (room air) £ 3.

ol ofy o

moh bl

TAME ARAHo] Yehgou 100% A4
oA Wl AR do] vehtx] ekttt
3 3L, Bodai(1982) & A3 HAgho] 9l
799 828 o HE AW FNLTF
g @ F 713 F998 & A 58o] Aukge
248 Holm 290 A4 Z7] WE (remeure
ventricielr contraction;PVC) & Ble™ I 3 19L 4]
2] )9 (ventricular tachycardia) &2 . ¥FAE T
152 A% AA7A YWt Baskoh

Clark, Winslow, Tyler, White(1990) & Z#=}
18988 o2 A ¥ g3 gits FFE 3§
F 718 1S 3 49 £ A% At 5%
RO 4R e FQl A FFoz B
HAL-L B 3} 3L Stone, Talaganis, Preusser,
Gonyon (191) & #4459 +&& B 639 32
£ e E Ak FE Y Y3 ¢ &
18 FAE 3 A Aot B 6.83/F A
FA90 3.9%9 Bt ARl §F ol4e o
Ehilon 80.8%9) BAkE AXAUS Yeisy
7V Bol et &% o4ty AR 5w
) Ak 27] ¥HE (premature atrial contraction; PAC)
olgtx Hustgith ‘

718 F1o2 A ARAWL ¢S AH3
A AFAHAR G3H7E &=H Marx, Steen,
Arkins, Foster, Joffe, Kepes, Schapia(1968) % 7] 2
FA F @A) Ak 20~308] /R o2 A
of A% BA7F 2 A 7183y 9 A%
A ZAAZE 29 AHEHE BRaegn o 9
Nicholson (1960}, Fineberg, Cohn, Gibbon (1960) 7+
Dake(1952) = 718 E9log o8 A A=)} Apa
9 AES B Ak

b ool ot
fr koo

. o7 2y

A AT A

B d7= A7 99 FEA gig 13 g
A & dehbe $UY A Bete) wsbeh A%
Al A el 949 434 24 A7

olct,

tetzbz M333 M4z ('94. 9-10¥%) EA 177% 69



B. o7 ohd

£ a7 tiade 19939 32 59 FE 1993d
59 897HA] A&l 2% o J) thek F&
4 TEALA HEF AHd dLdF AH YA A
A FEAEZ J|FHHY VF AAAE BRE
g2 F a3 22 AA e 2A% d9
F&3 o

L 7180 A& de = 3k 84

2. 98 HAE A 22 FHAL AT Y
=

3 AAE ZUHE 32 gle &4

Cc. oy

ro
\

19 g AFAA F
A3 FALL FA5e] 2YsGT
@ 7130 £ Aol s FF AE B

S
ol

2 st 0L/min®) $FO2 FIFHE Aast
AZ¥ Ambu bagl 2 HE -8 33 A4 5}
Ach

@ 71FH FQ AA Fof thA] 10L/ming F3%
02 AAZE 2F8Y Ambu bag < o]-&8e] #H ¥
: t}

23} 712 A7 WAl 7.5mm,
8.0mm &< 85mm%) Portex Blue Line Endotracheal
Tube$} Portex Blue Line Tracheostomy Tube ©]1 2 &
ol#2 £7o} 3.5mm 32 4.0mmQ! 12Fr. 1} 14Fr.
&9 J) 72 (sidebore orifice) 7} JE 13]-8 plastic
¢13} (Sewoon plastic disposable catheter with sidebore
ifice) & AMEBFTE AL ZF B4} B3 7]
Yigoly 713 A7#e Z7)e) vt 713iT W
FRE Aol 210 ¥R ¥EE 1P IS
.9 FAAE Agstd ALEEith

oy 10

ol rﬂ%

5

o

70 o

r

3

2.

Ofn

e A2 ot

Hr
Ik

TUE Aa B 2L & Y rp2 B4
< At F9E st BALS FEaAU
heparine 0. 5ccE FA7] o] ol FA17] Wi &
3l AR BHAZ 5cc FAE AHE8He] e}
9 (supine position) 2 & #zle} 2 Fu
T3 HaEE AR F9Y 2ccE AP
FA) W] 3718 Lol& AAST FA} bh
& 1T vpfol o} F7]¢ke] HES D H
A5 &7]d Hof FA] A 7t& FAAE 98
At} (Guenter, Welch 1977;Bordow, Stool, Moser
1980;0] €A 1989). ¥ AFolA FTHE spx B
218 Instrumentation Laboratory 1312 Blood Gas
ManagerS AFE-3Fo] Al 3314 th

ot o

i

gate) shgdl AAHE A (electrocardiogram
cecrode) & F&% F 7)ol electrocardiogram
ransducerg AZst] AHE ZUH Ao 3
AAE lead 17} YEIGEE g H oA S AAE
BYUE7] e 712X )83t 71E3Ah
(clark, winslow, Tyler, White 1990: Stone,
Talagains, Preusser, Gonyor 1991).

£ A7 AHEE AdE RYEZ]E Nhon
Kohden Lifescope I OMP-7201 K9} Semens Sirecust
455-1 0] 1 7158 AAEE U1} A39 1914 ¢
8 Aurgel ARAW o R17F fEF I

N
f
2{_:
2
N
)
=

A BAZ AT AW Fol gL A A
st NAYH 4 FBA 29 YR AR
ZAHE AA ST,

A B2 £ Aol Aol thed 2L A
A2 ABE YA

t2ts AM33 M4E (94. 9 108%E) EF 177%



® @ w3l &

22 429 (supine position) 2

e Azeted FA W ks BAAR wif hs

¥, o3k e A= FAo] A& ¢HE AH A& 93] 9n o] AAFA AAE 71ES A
M &Y FF(vial sign) & S H AHE 7] &3t
2L AN FURE AFFA FA] Arta o] #4-& 2¥s} s ad D3 2t
a4z wych
@ WAE 720 AZHE AHed s gy 0w =HYE
 H¥ A83Ae A5S 10L/ming] FFoz A £ Ad7Y AR B4 & A8M9 SPSSE ol 8319
25 Fo3H Ambu bags ©o]&3te] HE HABF ANEA Hetd o P, FEAA ajn Y
& 33 A2l § TS MFst o rp 4 E&& o] &3ty -1‘?:’5,8}9&5} E 713 EF A
A2 B3 170mmHg] &Y o.2 102 oJuid Q1 7o Y AbA #9F Aste} Aubre) Wl
718y Q& AAE AT §4 F oA #akx AZE Y8 paired t-testdt AT 5% 9] FFA
FE% HE BB AE HAASIAE A3t
@ 718d &A1 ik FF, A fAFES
Ao HHYR 23] o] yHES 5 SA] FUEE A
HstArh
@ 3 5 g9 Atasrt HIon AlgRHE
0xZ 9t M3 T (Adlkofer, Powaser, 1978; Naigow,
Powaser 1977, "Langrehr, Washbum, Guthrie 1981
Goodnough 1985) ol 4] A& AbLEgo] FRldH
o AU 18, 38, 58, 108 34 Zz 5
AB0 it aB0 Shtlon, . 10Hmn 08 | g
10z o]u Z4)
ECG . ECG - ECG - ECG . ECG . ECG
ABG | 3023 | ABG |30z | ABG | gn 5| ABG | 5u 51 ABG | 50 5| ABG
8.5 FA4 5.4 30 S.& 18 5.% 3% 8.3 5% 8.5 1082

ECG ; Electrocardiogram
ABG ; Arterial Blood Gas
S. ; Suction

I AT A 2¥

= kid

ts

N33 H4% (94. 9- 108%E) EH 1778 71



v, o

s

o o

mr

9

A. T CHARI) UH S4

A7 oidare] Ad a7 119 (73,
3%), A} 47 (26.7%) 02 FA} ARuT) B
U AL 400, 50the}t 60ty M gz
66.7% & AA3t3 Qom FF A% 544 A
o d4bA 159 (100.0%) 25 AF 58718 A
B34 ghgton] 99 (60.0%) & &£ 531 67
(40.0%) & <& 1A &t 4] o7t de
F271 1178 (73.3%) o1 B A2 36.4C0]
Qo BF A2 (Hemoglobin) X & 12, 7g/dl 0]
Aok Agyd EF= $2F (Meningioma) ©] 1%
(6.7%), H2ZW £2 (ntracerebral hemorrhage) ©]
594 (33.3%), Z=¢] Z¥ (Epidural hemorrhage) ]
198 6.7%), 7243 =% Subdural hemonhage) ©)
47 (26.6%), AF%3 38 (Subarachnoid
hemorthage) ©1 1% (6.7%) *14*% (Hydrocephalus) ©]
19 6.7%), =784 (Cerebral infarction) ¢l 18 &
7%), HZ9NF (Lefe Posterior Communicating artery
aneurysm) 7} 198 6.7%), °Ix YL 3A1Y A=A
T 234 oo e ddAtE 99 (60.0%) 1A
ok Aroidatel durd B4 2¥e E DI
z,

H 2 -
LAy

B. =Y 44 2etol Wa}

713 £ AA 29 A7} A3l ulE FUd
Ak Bore] walE (F2, 28D} 2o
ZIE F AA Fo 5UE A3 By 4
2 FF3 X 3943 Fo A FF HE
P)rl’g%zd o vlall 34. AmmHg A5 Eo) EA R
A% Fs< vedidey (P=0.041) & AF
= & = H[&] 4. 3mmHg AaEgdovt EAH
Sl QI TAbA TR HE PP 9
3] 158. 9mmHg7}A] 358 T9Y 4ba B2 7]
AW E AA FFE 26, 0mmHgrt ZABEQR T
ol AR L 4k B 54 skdrh

}gZANE EFeta H

2tE M33A M4z (94, 9

B Yot S4Y o7 RS 22

ygukd 54 Ae (BlE%
A I} 11 (73.3)
oz} 4 ( 26.7)
A = 214) ~304 1 (6D
314 ~404) 2 ( 13.3)
414 ~504 3 ( 20.0)
514 ~60A4] 3 (20.0)
614 ~704) 4 (26.7)
714 ~80A 2 (13.3)
AFzE7 F 0 « o
= 15 {100.0)
&z % 9 (60.0)
= 6 ( 40.0)
RPN Z39 (Drowsy) 4 ( 26.D
&n) (Stupor) 11 (73.3)
Eillzac F2F 1 ( 6.6)
(Meningioma)
HARY 38 5 ( 33.9)
(Intracerebral
hemorrhage)
ZAete £9 1 ( 67
(Epidural
hemorrhage)
Aetst 28 4 ( 26.6)
(Subdural
hemorrhage)
Az 29 1 ( 87
(Subarachnoid
hemorrhage)
ez 1 ( 67
(Hydrocephalus)
=} 7 4 (Cerebral 1 ( 8.7
infarction)
= FHFLtL P- 1 ( 67
Com. A. aneurysm)
4 BAY F2 & 7 ( 46.7)
X-Ray 24 °|4 7 8 ( 53.3)
el FAY] AlHm 5 9 ( 60.0)
27 ol 5 8 ( 40.0)
7 15 (100.0)

108%) &4 V77%



W B9 & Euy dba Bole) gAag Bl Ui F 5E7A T TuE Ada Boe 2Hsd F9
A= 7ol o]Be AR Y AF (¥, F5EARE EQ ARy U A B¢ &
119, 149, 159 tdzh), §4 % ,053(3‘%1 o A SAFHUGn B dxe FAReY
A), U F 1269 g, 28D FAF 3% Goodnough (1985) 7} A1 &2 we 2894 tia
6H AN EE FQ ARTH e FUY A o2 713 F A - ol resuscitation bagg ©]
Bt eI 1% 490l 9 F 10544 E gate] HAta TIFY AT BRAL @ A
F9l Mo B Ak BN R §25R L) 3 1087 E BHE Ak 2ol B¢ AR =
ol 7THEF 33 94 Fofe #A Y A Y A SAEQAT T Bag A Yo}
F3 X-Ray 2724 ol4bo] A& AR A o a8 A 210)(1987) 7t AAES We 2o} F
2o HAge] FQ F9] FTUY AL B 729 22 gatez 71T 9 Aol 9F 58715
Heolel Aoz Y ol &3te] 100% ArAE HE B 103 HA)3
Y oF AzE Bodai, Walton, Briggs, I 718y Fole & AP B¢ 58 FHE Uy
Goldstein (1987) ©] 28714 A& o] = 245 <] & Aba Bgro] &< Art G FAHJGE B
A& Ao 2 Ambu bagg ©]&3td AT g ohi= zpol7} Qlid] ol ¢l W Ake] 2ol =
3 A FFE T F 1PN FIUE 3tm FQ & Aoz AzEn) A Aol (1987) & &4 5%

H2. 7|2 &2l MA| Fo| Al Zotol| mE SWH Lha Fofel wEt
(&9 : mmHg)

Od"d F93 Hx FJ9FE FAF FUAF FAF FIF FIF

J8F £ F A 30 = 12 3% 55 10 2

1 91 163 107 11 123 103 108 104

2 117 135 134 140 133 126 124 127

3 134 195 200 131 130 132 135 128

4 136 145 84 73 99 134 129 147

5 121 191 171 162 157 142 147 123

6 125 247 215 190 156 108 99 99

7 122 230 138 132 126 123 132 127

8 120 171 131 136 97 99 97 97

9 67 121 106 107 101 88 98 97

10 111 129 128 120 124 125 119 114

11 186 134 114 77 80 115 132 152

12 165 163 167 178 223 203 173 204

13 80 81 97 96 94 84 86 91

14 182 135 87 93 122 143 192 216

15 17 144 114 123 135 161 17 195
EE 128533 158933  132.867  124.600  126.667 125733 129467 134733
®ZWA  +35412  +43017  +39.468  +34.073 34614  +30141  +30.873  +40.705
Pgt 0.041 0.752 0.766 0.870 0.692 0.869 0.285

+P< 0.05

CHstzts ®M33A M4ZE (94, 9-108=E) &8 1778 73



170 —

160
=
T 150}
E
< 140
b F
é‘:lJ 130
120
o
110}
oL
10 i
| | //// I ! | o | ]//L4
4 H¥E S e
48T 0o 05 1 3 5 10
AlZE (8)
b EAT IR ]
O 2. 713 EQ AA| 2§ AlZiATtol| e S LA 2etol pist
Fol 98 MY AbA Egto) WsE o] ¢4 sy Ao e dF 3FVE AMRSIAl &
Pancuronium Bromide ¢} Morphine SulfateZ A}-&3} = 3o A9 7B EAL 3% dia FF
of Fola Aol F5E AEHE e £ AF 3 HE B 5t AF TFINE o) &3t
32 78 FAZTEFE AAEReH §¢ Aol AAZ oJggo] w2}, T QAF TFVE
?'-°ﬂ Hx #33 glo] 50% A4S FFIA AHEEE dA1Y AR QF EEVE ol &3ld
Aol ZEAE Yoz dFsign. 1 £ B FEY AF A9Re AN A AT &
-‘TL—— A9 ZIAE QAo E g 7B & %719 F4 44 %= (Fraction of inspired oxygen
¢l A - 2 Ambu bags °o]&35ld HAta FFH content;FiQ,) ¢+ 3] 5‘}7]B¥(ﬁda1 valume) Z18]1
HY #g423E& AAFI}h Pierce®t Piazza (1987) FE 315 (respiration rate) S WA 3l =
= A EEH HE 3’—}*‘—@%9— 35t Ambu Felol B¢ F A FAUE A3 of st HA

bag? Q1 BEVIE olgE PH F o= gy 2R ol 24 QowY e mEd
°] E—1 AYAHAUNE A9HA A% —% 7H S&A} (Martz, Joiner, Shepherd 1984). wa}A Ambu

& Hgoz 9TFSQET AT BE718 o bagd oISk Mol £3) Agsitd & 4
»g— ER— ¢_+ Bl 5. AmE o] el §U £ SUY Ak B
30mmHg Z713% ¢

A Ambu bagg ©|-&& TolA E deted 93y S BoFa sl

A

C. AlwEue wal ot

ZAas AWs }—ﬂ“—ﬂ o EHA YL ¥asigch 713 Fol AA T Azt Ao wel dEg

74 HEIZtE H|33A M4E (94, 9-108%E) BH 177%



E3. 7lgd &2 A Fof Azt atol E MRl U S

44z FaA Fa9F FA9F FAFE FAF FIAF 9 FaF
Z A 30 % 1 & 3 & 5% 10 &
1 ST ST ST ST ST ST ST ST
PVC PVC
2 SA ST ST ST SA SA SA
PAC PAC PAC
3 ST ST ST ST ST ST ST ST
4 ST ST ST ST ST ST ST ST
5 ST ST ST ST ST ST ST
6 SB SA SB SA SB SB SB
SA SA SA SA
7 ST ST PVC
PVC
8 ST ST ST ST ST ST ST ST
PVC PVC
9 ST ST ST ST ST

10 SA SA SA SA SA SA SA

11 ST ST ST ST ST ST ST ST

12 SA SA SA SA SA SA SA SA

13 SB SB SB SB SB SB SB

14

15 SA SA SB SA SA SA sa SA

SA
31 : 8T ; sinus tachycardia(z @19)
SB ; sinus bradycardia(s ™)
SA; sinus arrhythmia(s %)
PAC ; premature atrial contraction(4 % £7] 8H5)
PVC ; premature ventricular contraction(4]-4 %] ¥%)

Aue] £52E F uw, B AW B2 %538 §9 WAE F wue] Yehgn 43
9, A 27) ek ag 3 A Z27] 8kl U FoFd YA 28 F2 F 30x oluel AF
32 8E e (E DI 2o FHARE 24 e £ F 10E7A = A& FHA .

713 &4 AA F 7P gl 2Ed ARAY 5 AL 3 AN gEHATH 28
2 F HHo R 9ol F RIS YepRed o AdE HHLY AN 2F 19 FAF &

H33AH M4z (94. 9-108%) EH 1772 75



yAUoR Wgsel §U F 0AAE 5 A9
3 5 $Auo] Fukslol A&HAL.
5 239 Yehd R 2F 59 ol AEd

Z 19L& F Aoz A z27] vhE T sutd
BAuoe] yehgm 29 § AW FykEo
Yebgs 24S & FAYTS e AT 5HF
292 9 Aole UehdA ¢4 o] &< Fol
F9 F 1087 = AL H A

Ay 27 HFS 1AM THEHQE o]
2 Adx § £ FutEo] SAEY A

o= F<l Fo T WiHoz uHm F FAWo
ARG 9 F 3R] thA] HdH FU F
SE7HA] & FA ozl Fukso] A& E A

A z7] e 3HAAA TEHA=H 33
E5F FQ dole 2= A &5k Aol Fl Foll
B o] 2L FQ F 3027A ¢ X &E QA "
1 T 0E7AE A&H A

F 7R ARAwe] Futso] YERd tgAlE
2% 69 ol o] F 39S F ulwy A4

“L% | SutsEl9ln 29S & Ad3 5 74
ghsllon 02 132 5 A9 AW
7] ¥h5-0] Fukso] eyt

FQ Aol vis) 71 FD AA] Foll 147 (93
3%)AAA AFAgwe] Ly & AT A=
Shim, Fine, Fernandez, Wilhams(1969) 7} 3&71A
ASE 71 1749 EE Yoz vjEY 4
& 3t Foloz Q3 AFAFuMe wHE AL
A3} 6% (35.3%) AAAT Age] T A
3 2ol & et Ed ol F ATY A7 WHA
9] =zlo]2 AJzb@r}, Shim, Fine, Fernandez,
Williams (1969) 7} A& A4 QA= 179 F
65 0] ZlEdol 7| AMAE B g
G e vjE] 2 d7E AT R 2501 7
B} 7o AARS BAstn AU 71#
Weolu 713 AAge o AL Ari=e 7

AFske} v MBS A58t ol e AR

4 HHE-S JoA AFAHWE ZYEZ (Jacoby,
Ziegler, Hamelberg, Mogg, Klassen, Flory 1955;
Burstein, Lopinto, Newman 1950) £ oA A

N2 N

Aoz Azdd,
oa?a} SRR A

odai (1982) & Q1%

2 AHg3he Al Aol ,,1 84 9%
Jo2 Ambu bagg o884 151/min®] %2
g 239 A% 3P 38 @ H )2
& % 3 59 01.4%) 9 A7} w*

7}

vt o 202 A4A x7] ‘i}%é L‘rE‘rkﬂ—“—\ﬂ
A4 Bl o 2714 B HYTil Bad
T ZAztel vlms) & o ARAE 2
A JEE v sakA) gk B} XA ARAgHS
Bodai(1982) 9] 9+ A3+ Bodai (1982) 9
AT A # A7 dAEG AE AE o
A7) wEo 2 A7HE)=d Bodai(1982) ¢ AT
WA= 79 F 50] B 94E B3 I
Aol 3F oA F57 (adult respiratory distress
syndrome;ARDS) & uehd 3x 3WHeled
239 2= d 4 F2(fail chesy S UEHIT
T 7EE 1HE 6% 2 UA 3 s e @
AP 2 182 Ag B F (sepsis) F A &

Yehl = x93k
Stone, Talaganis, Preusser, Gonyon(1991) 2 %
AW Z25E L2 67 EAE RFeR 7|

-

rh: to
rg,
z,

& 2.4 (respiratory failure) &

# F A -T2 AF 5FNNE o83t it
2 229 A HRLe s JAEE 7|2
@ A7 7T § o A Bo| HEH AR
Aue § ulwz) Aluk 27) $HEo|Y e HWid)
gtk B AgeAE A4 27]) 29E (39 o] A%
7] 5 (1) 2t o ZPZF Wy o) B3] Sone,

uk 27) W (294) o] A4 7] 2tE (Gdl) 2ot o
A7 L E = QU _

Ayres, Grace(1969), Bodai(1982), Salem(1968)
Shim, Fine, Fernandez, Williams (1969) & 7]34j
Fol Bt vehbeE AR gely A4 Ao A
A Fo e g Aojetx, Fg tl H3| Stone,
Talagnis, Preusser, Gonyon (1991) & Z9d A4
Balel 24 UL E Breta HA¥ F93%

76 Oigtzts M33W MH4E (94, 9 10€E) EFH 1772



I 7180 F9) Fol AR A &5 At AA T AR &g vs] FAY AHE
2HHE AL 7|3 FAE A7 Adad 279 ool AW 97 i1, 24,
o &g Blelely] Bk catecholamine®] W&ol 39, 49, 64, 89, 99, 139, 15¥) = =F §

z -

F I dZAY FdE AYez A J)H 3 1087HA ARA o] A&k weps A3
(trachea) 9} receptor A= &Y Foleta F3atg ol = FAlA glolxE 718 Flol AR
o 2 A7z ZlEd FU AA F FUA AdE BHop o o AFA7E 9] FE ¥

of He) SuHE Abs Bt A YSOIE BT d7E e 31 gl
31 £ & Aragule) wdy A¥E Yehygl
_ L - D. Metso| Bis]

=4 71y FU9 BEE AR 1dg =
2842 4 A LA ZBl FAY A FlEy EQ AA Fo) Az T mhg Aurs
B 2T AT QALY ZT ARl B o] Wah=(®4, 2ADF 2T,
of B3 23 A7 AT 7B F¢ A F9 Aukee] Wgls FU A

2 Ao F¢ Az F2A Fo AlRguwe] w ol Hl3) F Fo) 278)/%0| AsEo §F =
g e R 5ol Ul HAe A £ Uehion, P=0.005 &2 F 18714
= 270 Aoldd 78 AAE F2 F 30x AR 78)/%0] & Hol §@ = ALY

E 4 71 &l A 2o AZH Zotof w2 SHE A4 Feto| s

ddA FLAF OFAF OFAF OFIFE OFUFE O FAF O FAF FAF
22 30 % 18 38 5% 10 &
1 124 120 128 121 122 120 122 121
2 94 126 120 111 98 104 100 99
3 109 172 131 118 120 111 110 114
4 104 144 147 139 128 130 123 107
5 93 146 142 137 121 113 120 108
.6 55 84 58 60 61 56 53 59
7 66 131 101 98 92 73 71 71
8 120 116 110 118 114 111 110 112
9 98 114 110 106 100 100 102 101
10 66 98 79 72 76 68 64 62
11 105 125 110 109 109 107 106 106
12 72 90 75 76 80 76 95 89
13 48 61 45 44 44 43 45 45
14 87 94 93 90 87 89 87 85
15 65 86 55 66 63 60 56 69
JF 87.133 113.800 100.267 97.667 94.333 90.733 91.600 89.800
EFHA +23751 +28.793  +32.012 28650 +25556  +26.353  +25.795  +23.453
Pzt 0.005° 0.014° 0.016° 0.023" 0.156" 0.119° 0.151
P< 0.05

Cistzt® M33AH M4= (94, 9-10¥E) EFH 1772 11



1301
1201
3
" 110~
i};
= 100~
90"
80

A\

] ] | ]

Fad FU9F §U%
0 05

22 3. 7IZ &9l AA| 2| AlZH ZTlol oHE AlYSel et

Ak Ao F o 213U 9 F 10E7A =
A&EHA oY BAA 4L AT

713 &FQ AN F A F 3 2 dF
AFE Jung¥} Newman (1982) ] £F 714 Aol
RE W -9F X 8PS Hter E5%
adaptorE AHRSAY & AR ga 7]
FE 3 A F Uy B Auke F 8
Ao 2 Jebd Aol {-AMI™ Parsons, Shogan
(1984) o] Ak FH &4 (head injury) ©] U 20
9 #gRE ez 71y {5 A - Fol HAika
a4 AT FAFE AT H VB3 FUS @
27 FJA AEg AR fA T € 2%
£ 'BaAF fARI 281 Clark, Winslow,
Tyler, White(1990) 1893 ¢] F8xE oz
713l & AA A - Tl Ambu bagelut Q1F &
718 ol &3ty Hikax FEE WX YRS &
H 718U FAE& & A5 FQ Aol P 93)/%
oY Ak FQl AF 1043)/FoE AsH
A2} Stone, Talaganis, Preusser, Gonyon (1991)
o] g T 2L ¥ 69y FAE At
2 7130 F HA A - Fo ks FFE HE
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-ABSTRACT-

Changes in Arterial Oxygen
Tension(PaO,)and Cardiac Arrhythmias
after Endotracheal Suction

Kim, Sun-Wha
Shin, Jung Sook
Choi, Young Hee

Endotracheal intubation or tracheostomy should be done to assure air way patency in critically ill patients with
disturbances in level of consciousness or the central nervous system. But, an endotracheal tube or a
tracheostomy tube interferes with the cough reflex and mucociliary action. Patients intubated or having a
tracheostomy can not expell secretions from the air way and need endotracheal suction.

Endotracheal suction removes secretions, maintains air way patency, and promotes oxygenation. However,
suction is not necessarily a benign procedure and may be associated with a variety of complications including
suction-induced hypoxemia, cardiac arrhythmias, microatelectasis, tissue damage, infection, bronchospasm,
cardiac arrest and even death. Even though hyperoxygenation and hyperinflation are done before and after
endotracheal suction for prevention of complications, a decrease in arterial oxygen tension (PaOyand cardiac
arrhythmias may occur after suctioning.

This study was designed to provide baseline data for further research to develop an efficient endotracheal
suction method which would minimize the decrease in PaO, and occurrance of cardiac arrhythmias.

The specific objectives were to assess the changes in Pa0O,, and the occurrance of cardiac arrhythmias before,
during and after endotracheal suction.

Data were collected from March 5 to May 8, 1993 at a university teaching hospital in Seoul.

Subjects were 15 neurosurgical adult patients with an endotracheal tube or a tracheostomy tube, who were
admitted to the Intensive Care Unit or the Cerebral Vascular Accident Center.

Endotracheal suction, based on previous study outcomes, consisted of ambu bagging 3 times with an oxygen
supply of 10 L/min before and after the suctioning.

Pa0, was measured by analysis fo axter'ial blood gas before, during and immediately after, then 30 sec, 1 min,
3 min, 5 min, and 10 min, after the endotracheal suctioning.

Cardiac arrhythmias were measured by an electrocardiogram recorded before, during and afier the
endotracheal suctioning.
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The data were analyzed by using an S.P.S.S. computerized program for mean, standard deviation,
percentage and paired t-test.

The results of this study were as follows:

1. The increase in PaQ; after hyperoxygenation and hyperinflation was highly statistically significant (p=0. 041),
and the increase in PaO, immediately after suctioning was not significant (p=0. 752). The time of lowest PaQ, was
30 seconds after the endotracheal suction. :

2. The occurrance of cardiac arrhythmia after the endotracheal suction included sinus tachycardia, sinus
arrhythmia, sinus bradycardia, premature atrial contraction(PAC), and premature ventricular contraction (PVC).
The most frequent cardiac arrhythmia was sinus tachycardia (a subjects) .

Sinus arrhythmia was observed in 5 subjects and continued till 10 minutes after suctioning in two of these.

Sinus bradycardia occurred in only 3 subjects and among them, 1 subjects shows sinus arrythmia dll 10
minutes after suctioning along.

PAC was observed in only one subject and continued till five minutes after suctining along with sinus
arrhythmia.

PVC was observed in three subjects: it lasted for only 30 seconds after suctioning in two subjects. but
continued for 10 minutes aﬁgr suctioning in the third,

6 subjects manifested two kinds of cardiac arrhythmia. Three of them showed sinus tachycardia with PVC,
another 2 showed sinus bradycardia with sinus arrhythmia, and the other subject showed sinus arrhythmia with
PAC.

3. The increases in heart rate during the endouachealy suction immediately after and at 30 seconds after
suctioning were statistically significant (p=0. 005). The increase in heart rate at one minute after suctioning was
also significant (p=0. 023).

The increase in heart rate continued until 10 minutes after the endotracheal suction, but was not statistically
significant. '

In this study, endotracheal suctioning with hyperoxygenation and hyperinflation was effective in preventing a
decrease in PaQ; after suctioning, but not in preventing cardiac arrhythmias,

Nurses should be aware of the complications of endotracheal suctioning and do effective hyperoxygenation and
hyperinflation before and after suctioning.

Further research is needed to develop a efficient endotracheal suction method which will minimize
complications. This study needs to be replicated with different population of patients intubatted or having a
tracheostomy, specifically, patients who cardiac or pulmonary desease.
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