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ZFol gl ol AHE F A dRE Hstd

TolgAY AFA 5& Fodt gl FolA 71AF
$+7](mechanical ventilation)& A&E3t7] $13) 718

U AF(intubation) ¥ AFETF/NE FHLsn ok
718 U AR F JAFIFVE FEsHe BolEe kT
oA ZratElME Qs BEo] AM(dead space)?
ot} Abojgt FI)7 a9t 3717k EREHE 2
o2 stang@o] dojuA] g 7ixe £3& @y,
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MAs $hole] VT A9
of mx]= 3

F7| e} Zloje] AR L ¢ Fadt) #J] HZE
g 713 B 9% 42 O A
AaA =g HAFH =)o FrE AYsa, HHG
Ao 719 4P Fr(Endotracheal tube)® g3
ot

713 A9REsr 39 @7 golsln FERE
ZH3E 719 Aol HAEAT, URE =d s
Aol FHZR| ool A ABAS AlEdoior &tm 4wo]
9o} stelEls L extubation) & & @ 7159
A AU sFedel ARG =8 7T AT FB
9 277 U Fed ot AUAA FEH #7)
FAG FLETEYA oJHgol dxn, FHE Edsie
3719 AFoe] Freeh

EZ 71 AR Fre Zol: Fdd, Zolst
UF zlowd AZH @77} Ha, dolrt uvF god w
B2 4ok o] E 3 EAE vigoew KB 37
8 Adgolit 7|IdEe] AXE wgsHe 71E sl
oz AelM 2 AAS wlFdste] Yol H&sn
2 w#ata gt

71T A8 FBo 37N Zo] 2 ol I AN
Qo} w3 wi¢ Fo3t}h

718 ARE & AL JEd ABRE A o
AR AE 29 = Yoy, Jlzhy A Fuo
Heg2jo] AUAA & 7ol 233 AFH AR

1=

i
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el

tAlFlE Babgol 24T & gk A1 4
A= ¥ ohe A7 AL HHE V=
AF TF7] 32 GFRSA, IAD ol4tst

< A% A, HAE FANFE Fol 9

ol M= Frole] 933 E(tidal volume)ol

of Qg AP} HAE DEA JEF FAS
| £&7] 243l glo} wi$ Fasich

3 AFTFI BITE AP F8A

e oA B ABFH /Y JF o)

4 231A AT sl ABFuel o

P2 Exol tig A7 Ugolu dAE AFL g 4
glo]c}.

AR NE ATz Afgae o3t 1 AR
HAE S0zt 713 A3 TR g AUAA
[A A2E 247 2F Jdeu, ol#T BN AT
EEVIskel @Rt wMAY,  dHaccidental
extubation)?] $18e] ¢glo™ Aspzom g F
A3 et B ol Aata(hypoxic) ZH
g g £ 9o

ot £ oA 713 AR FEe UFel ¢
28 W QT2 Mgl AFH AMF W
vl Zgsh=xlol i3 H gy Adele AEY ErCO;,,
PaCOz, Sp0; $& &438le Q7159 24 AL
Ag dohlm, o]& 3l Fgd] A FFD
& shzd 80| Haz dinh
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1) Q371% AER Hol7} 3G olarsters B4t
2ol wzle awe AL

2) VF7NE AHgAe Aol7t FHE oliidEs &
Aol vlx= AIAE HEPTH

3) AFNE AefgFe Ao|7t AtrAEe] wXiE
EAE AU

4) AFNE AsgHY Aoirt Br1E olitdEA:
§Rs} FHE olatsteta E4kxie] Aolel mix
iE At

i o

3. 30{3<9

1) 9FNE AY &3

A7z Agxe A7 A Hels 9o 2
Aol 7145 o2 sy Aol=lo] gl Ateel
A didAe ged By 923 Fr B 7R
AAT AN &g W

2) #87](Pulmonary Ventilation)

F719) 312 olFoR & rlAndS Eie AaA]
At olatslEta: HlE A S etk 2 AfelrMe 4
2¥GE 3D olitslerl Bt F9E olilstgr
a2 B9A, Z1EE FUE olArgeA RBghA el Aol
£ AR A/ E Qg

3) 71 g@avts BHECO-End tidal COy)

HIAEAQ o g Fyrtiel] XFTH o] Astdi
o] 4Rt XA BlEE e olisleae] HEE #
3 otk & AFoMe SAlIA A FE patient
monitorell A E1CO:§ 18 5¢ 38 2 F 3
E2 2 AT FAE D

4) FTHE o)itsta E9HPaCO;-Partial pressure
of arterial Carbon Dioxide)
" oAgEl: FEE B dFdME GEM-
Premier®els AJ&E BeY7tA £43] 5 PaCOAE
Elgig 4

5) At BT (SpOs-Pulsatile Oxygen Saturation)

el F3Ad AXNZAE T3 FAHNS BEIAo
ZxFHe 2kastE FHuIeil oMol TfH:
HYE o] & HAFAA o £Ae iadtE F
#sh= slolt. & AFeME SAtelAl Al=}E patient
monitorol A SpO:E 1¥ B¢ A 1 F PR

B @ A% A8 w¥n
4. AP

D AF71Ee] A9 A& Fold ITUIE olitstga
BgAE 248 RAoltk

2) 937129 A8 &FAE Fold FTHE ol
BAE 248 ol

3) 9371=S A9 &xg Fold AaIsre Tt
g Aol

4) AF7I=9 Aef 83

o

Eold T olitsEa
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ag Fold,

0. 28 o

il

oY= AHRI2A - AtzZHDead space)

OFl=
L

Apzgol# Jlam@o] dojuiA| 71z &34
2ainy, S5t Ata A APreE v SR
A9 ApFE 7 g a8 JAE HRIT, FF U]
B, AN2A @ FRANBARA ] F2AY ABE T
3o, QA Al SR At B Z4E d
W, Bie] o #r] B4y Sol oa dAdse HE
AZS g grig 93ttt SR At AF 19
SEZD I =7 FhKim, 1995).

AREL 93] 3ELHY AX e APFEEES Te)

o, o] EWY olirsleka BE4HPaCO)H 371 of
A8 e BURHECO,) 7re] JolE FHE o) Ase
A HoHPaCOpez e gre®  yehlozid

(Marino, 1991).

HEZAFE BT Aol EREE AGES W
£2g 2o ¥ HEEY 2 FAE =2 AN,
e AAelA Axd FAETITY, dAAE Tl H
Fapzpol Z7VSHA EH G SlelME dXAPRe] A
A Ak AEAoIY FFEA HAFAM HF §7]
9} #F k] FH(V/Q ratio)e] HAIGA A He
279 HheS dte] 819 B T #8E A4 A
Flee Az ukgg wolA Avth HBFIZol F71H
Bl AXstA W Atk 8F A S
Wb FHXY AAEGE ZAEe] a4z HIEH
of7|dte] HEFE ARLEAFA " TF of
L Boje Aoz #r|Fe] Fvisle] Fie] Ui
g7|nyl A9 HER B9 oldagA vlZEe] F
7iEo] HE) elitsletd B 7stn 1 F$lef
243 /B/A $£E2L FozH i3 BH) T &
710 ZAAA FA BrKim, 1995).

7] & olitgletad wlE e AV, BAIEEE,
%] 93 H9-Hct

AEFTENE B9 TFL=He BAGC] AT 3
87 Fe 4EE 98T IR A TEFE A
= gl 37 FAE A43 A 3EH(continuous
mandatory ventilation) modett Ak}
Qo] 7483 ZFA TFT FE
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Be7EHg A A3 Alx

(Synchronized intermittently mandatory ventilation) mode<
Hgslo] AFIF & & Yok AATFA F71 37
A7, AFEFFo) 2 IFAFE B BANIZEFF §
& H@Fol JFL vllE F2F 22o] Atk
ojatsiebn Adzre] wima drgsivia B o 4]
22 HX 7% uH T} VAR wE] -
BAZEZoE 78 AR IFEEY] F=
g 2ol o g s stagAo] EAFHE 4F
o J|BRE FH R 2ol i) AT A
2 548 ¢ gA He A9t gtk AuERY
A& FANINE ASE 2UsH, T71A7Ee)
olxtstetael  wiZo] zAdAl BrHKim,

ATZEI S g, grle &3, £F3R2Y @
2 Z7Itel o8 RbelA HAGEHA R A
£A L ¢g&aAolgt 9 o= AFITFIY FF,
3E= Y FEE GV FH, Z1EREY ¢
Z o) g8 Mg & gtk F& UEY AFEEV F
2E gAY wsln FEHE 3EE ARSI 32
9 ZAEANFAY, &S JEE ARSSAY 3
2 WBE /ey dxste 3z A AT
3, 715719 & AXNAAY e B EolE
ol T9 wez A&EHE FAAIHKim,
19%).

AFA AGE AR AV H9 gl rger ¥
71EE Aog «E5T 71 AT FEe g3
AFTE7e 37183 Fr|de] EEHA & 27}
29 FA7kx) EQEE 3% 58 E F JF0h

H&79 FrE #23(ung volume)ol Wl 273
o} Y33 FH(Vr © tidal volume)el& 44 &F
Aol g Bol7bs 229 ¥& Lan BE AF ke
23 6~7mlolt}

BE AFo| 10kg oS E AotgAlolA
2 AZTEI} £ AREHEC S2AY
ulg gzl stagAe] Mgdd Frvt BUES
o] e BAE, AA AEHE TFFLE 7
FHO AZ §Ho wEl T AFIEFI Y TEIEY
Ao 3ZVA fex o gdd = gtk

AF 10kgo) 3kl Loh AlAol, migol FelA= o
AT A7 718 AFZTFI ARge] B#EstEo )
t} o]7L ZlThl AEA] 25~30emiOg) ¢ elA
F7FE0] doive Z1BA AR FRE AL dE
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o] ALFE Aol

zotgolel TF VFoIM KT B ABAES
337 sz B 2eld Aol wet stole] Byl
ol Be 4ge HALL 1Y 54 388 oA

(=1

Aol TF7) 287} o] FojH o} gt
2. H&7|(Pumonary Ventilation)

3EF T AX o4
F8HA Wk

HE olisiEa b R M By, 3%
o 713 A vehdth

SUY olisteh EUPaCO)e HXE olilserd
Betel dAAY #HFgE JshiviRiley et al
1946), 371 olitstgdAh “%}(ETOOz)% kb
Hiuxel E2T s ojiisgs Boltoz EFHNY
o] olitstgkad EStE ‘}°§?}D} FEo HE o]tz
g4 Bk F0Y oidaEs E4(PaCO)RT A
grt. BFS Apels FUHE oltEws I
(PaCOy)e) Z71d olitstgdd BF(ECONRT o3t
AT Tr)deE AX olistea: Eto] weA Ft
st} FHE oliddtehd £4(PaCO) BT o
’ge] glo] 7tk m@o] & =3 BRI 7 El“ A7
Heolly 371t e eldsteAk EYELCO)S
S9Y o)Astea B(PaCO 2Tt A debd 7t
8% Stk £ 7153 710l Zad Bfele o
HE AX olEgA E4Y THel ©E Fr14 W
7t AR Zog olasterd BEYA(ELCO)7E FHE

B Bore

F71Heg o

olatgietd Bh(PaCO)RT &4 Yeld $£% glth
(Fletcher et al, 1981)1 $c}
AN TR olabstEd BGECO)L FY

d olatglgkA BEQHPaCO) BT 3~5 migHE 2o
o, ol Ao EASE HEAT st F
7txmgtol o] FoRA o= HEAMI FhATE A3
9 HFAM wEHE oISV E FHAF]7] ulFe]
THShoemaker, 1989; Miller, 1990).
ANZ 93 HFRe) AHY HFEd AT 4F
bk 890] ¢1& o S9E olitsieas 1Y
Atsteb Aol EQERHP(a-Er)COn 3l ALY =17
H]E%]éTP_i(Maﬁno, 1991), T9E olikstgrso)
T2 olabslghro] BEHP(a-EnCOE AVE 3
‘i@ﬂc}ﬂ g 4 vk
gurzlo g HAoFHA] FAY

l'ﬂ }01‘ 2 9 b

ol xkatgta

24
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(PaCOSt B2 olaatga BYA(ECOIAE BHE
4-5mmilg A= Ael7l U, ol EFF #7]-8574H,
Fa7)1%F, I7D olAstgA: FAVIAC o8 F¥E

whtl AR AZE HolMx o xjeo)7t SR
o Nunn & Hill(1960)5-2 $9E o|AgAR A7t &
g olargtera EghAl R} AAHOo® 45~47 mnotlg
Aoz By Whitesell et al, 1981).

i

AU Fr)8FY, 715 8% o B HeE
o] BME olatgerd B (PaCONT TE olitsted
a2 BHECO)A 9%FE WAk /% oatse
& BHECO)ANT gfEste] x4 H&87E s
o AFA 7)ol o AAHA FH§Hy]) Ee A
2 fud +5 A ¥ (McMahon et al, 1993).

E7EA AHEA wEky Zr1 olabea £
(ErCOoe] o]} U= F2 2202 7)#x 4T 7B
oA H Fo| HRASLE TFI U AlAZATL A
49 7% olatsters ¥ELCOIR 7L UERY)
o #o]tHBadgwell et al, 1987).

Kang et al(1998)2 &89 @&
A BgRY] Aolel g ZARTFE
Alg 718 R 3E3RE 948

7NE e =5

2% ol
Aegstgic
AN 2AE
B3N~ ) olasRs Bt SR
A3 BHNAE WA AR Z9elN VN 47
A% AR AR FTAY olusV: 2YAY
Be T/D olalstgaRelA 7ol Aol Z9elA
ANRE B5E 17414 35 34, 47 S22 AR 2
ol7t AR, ol AU 24 AAF FI17 Aol
7] wgo] T olAksRk: IR RolxlE Aol
A A4 4SS WAZPAUANE st
RopA% E71W olAkshEA Hoh M z}om 24~

30 mtlg BEHCE E3 Aop= QJ,i 1 A3, 3

F57t w}_e.rn AFTES Ast uﬂ% ol 52 & w}ol]
9§ zol7t B& AR c}ovz %&éféﬂltﬂl u}e}
I Aelx ge| WaEE: ARE e} zolEel A
& =uly olAlgEtAxE —"i‘—%‘ff'r.'ﬂ-l} & doj: ug
ZFo]sfokgin.

m o+ gy
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B A7) A S B9 201384 1998
79 199 19994 84 319 74X ANE ¥ IRT &



SHERT BA F 02 24 1B FRHE 82
2 QIEZ Qo

1) A% 3-52 Kg ¥4 vl W7 35mm 279
7}# 7 (Endotracheal tube)& 7FA 3L Sl Fot
U AF 7-10 Kg dHA JolA W73 45mm =7)
o} Z1FTEE A e Fol

2) SAF AEQ 'S’ VentilatorE o]-&3] &3 ZA
ZE e FHEE dHCA AT EFel W
= ot

3) @ FF X-AdolAM A 27AE Rrold, olFz 4

A% Aol glokx ddd Fof

4) 718U# E(Endotracheal tube tip)e] HAI7F &
F X~ 34 A e ol

5) B3 Ar¥ez &S B ol ¥ QY
“El7h A Elojglis ot

A A= 35mm &L 45mm 2719 713
< 73 Qe Fol F dEEso APE 173,
Q2T 17825 ¥ 3439 $ols dAsgh

2. HARMAH

B Q3= fANEEAR APZANE AE A
982 & FoldA F/FHE BES, dRFoAE
AF7E AEAS M FA G deelrg ]
FEE F748] 1 598 ASdgd. Y o
F71E9 AgHoln, FHHUSE T Pla B

$ECO), THY olitstes: E9H(PaClp), 4%
S=(Sp0p 9 W3 FEojnt.

3 HPp=p

1) ATl A= §:x1702] % (patient monitor)

<Table 1> Design of the study

et E3 % R3NP AL

St AZE module FE)Y) B ZARHZ
E1CO:% Sp0z 5 FAlel 548 & Q& 71Aetk

2) ‘G ¥8FTHE A

HAMA Az S5 F98 AAF vz FYHEY
pi, PaCOy, Paly, HICOs, Sadr 58 FAlo) A8
& 4 e 7)Aeih

4. AFHY

AR7NE g dAAE deuEdse 437 A
257E 9o, A¥Te ArePe LF M F
AR7IE B dIAE dREsS dxzTd A8
F3& Al

AEZe AF AINZ AYEARE AdgR
80%E st AFEE7] 7 'A dZF g3 }A A

& FANZE, A& 0%TE AggAeR e
FHE FAE, AREAY 0%TE AdEHer 3t
t AHE TSR 3 AgAE g & F
Attt Z1EFDE AR 208] BHTF F
E1CO;, PaCO;, Sp02E 2+ 57351t

ga2de AF7IEY AAYeAE Augae] %z
i AFTEY) A ARE $Ae A AHE FA
12 3z, $A2¢ A3 25 FA1H sz 4
37158 AeHe A 3% stn ITEE
71 7°A A4 $3E R UE fAs, 4 A
ot Z1EEUE Adstn 208 Fol ErCO; PaCO,
Sp0:2 A7 A5

FAL S 0RoE T AL Folo BAFH
7t WEeiA) gm, A JA8AY Anrt A%
HE AT el 233 TEY 43 dEE 2F
Aol ARFHE vHA7] fgolArt

5. GTEA Y

Intervention 1

Intervention 2 Intervention 3

80% of internal space of
ET + ventilator connector
of ‘7’ shape (11ml)

Experimental Gr.

80% of internal space

50% of internal space
of ET of ET

Control Gr.

80% of internal space of ET + ventilator connector of ‘7’ shape(11ml)

Measure to ETCOZ,
PaCO2, and SPO2

*

* *
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<Table 2> Dataratibestiterrshsmeminioredahgnedd tobetrtd §dal volume

Intervention 1 Intervention lintervention Antervention 2  Interimirfioenfion 3

Time 0 min
External space of

B0 iininternal GO  Egyeping jnternd0 mins0%6 of HCRIA

ET + ventilator connegtor

. , p
Expilioning  Bndotracheal tube | of 7" shape (11m) space of ET 1 space of ET
tehgme to ETCO,, 1.021+ 11 = 122 ml 7 1ml 0.64 m!
PaCQ;, and §RG,space of ET 17.3(92) 159 0.2
/Tidal volume (71.7) - B )
809 of internal space of ET
External space of + ventilator connector of ‘7’ shape
Control Endotracheal tube (11ml)
nirol gr. Iml+ 1ml = 12ml
Ext. space of ET o
/Tidal volume(71.7) 16.7%
39 ARE SPSSPC'E ol8ated tha 243 Uy B4 Y, 1WA B 37 2 Dyl
F Awa ALy -testZ, T JAN FA A F 3 NP2 27 524 4SS A8 2® -test
A AZL t-testE AT g Al A3 5% felFFda EAFez {f9%

HMaZEE A% FEte HlLE paired t-test®
AFsoh

Iv. g+ A
1. S8y HE

) dwta) £

<Table 3> Test the homogenely of general characteristics

o7t glo] F & FAT Aoz veHn
2 A B F DL 3F7] AL 51
g 544 A%

ARTH dzezd T4 A 2F7 AYd 7134
o ¥ t-test®& AlBE A3} 5% FelFEAd EA
oz {3 Ao)7t glo] F AT FHZoE Ug
Wteh

Experimental Gr. Control Gr.

frequency(percent) frequency (percent) x° )

Sex male 11(64.7) 12(70.6)
female 6(35.3) 5(29.4) 134 714

D 3.5mm 11(64.7) 12(70.6)
4.5mm 6(35.3) 5(29.4) 134 714

Disease Acyanotic 13(76.5) 11(64.7)
Cyanotic 4(23.5) 6(35.3) 567 452

Sum 17(100) 17(100)

<Table 4> Test the homogenety of the pulmonary status
Experimental Gr. Control Gr.

m(SD) m{(SD) t D
mech. FiO; 51.47(12.46) 53.23(20.15) -1.174 242
ventilator frequency 29.35( 7.31) 30.94( 5. 5) -0.718 520
setting I:E 1( 0) 2 0) .000 1.000
Tidal Volume 70.53(19.93) 71.71(30.20) - 134 100
pul ErCO; 3359( 7.85) 33.29( 7.71) 110 913
ven— PaCOy 31.18( 7.72) 32.29( 7.08) 1.922 064
tilation Sp0Oz 94.65(11.35) 91.41(12.62) 786 438
status ErCO; - PaCO: 359( 578) 1.00( 7.75) 1.96 059
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<Table 8> Comparison change of SpO. between two groups

s Esla Atd Alx

Experimental Gr. Control Gr.
m(SD) t p m(SD) t D
Intervention 1. 94.65(11.35) 91.41(12.62)
Intervention 2. 93.82(13.47) 1.237 234 89.94(14.77) 866 .399
Intervention 3. 93.82(13.07) 1.49% 154 89.59(15.43) 934 364
Intervention 2 and 3. 000 1.000 972 346
<Table 9> Comparison change of difference of ExCO» and PaCO:. between two groups
Experimental Gr. Control Gr.
m(SD) t p m(SD) t P
Intervention 1. 3.59(5.78) 1.00(7.75)
Intervention 2. 2.00(4.61) -2.182 044+ 1.06(7.51) -0.081 937
Intervention 3. 1.29(5.07) -2.386 .030%* 0.59(5.97) 1.429 172
Intervention 2 and 3. -1.167 .260 1.3%4 182

9 2t FAol Be

Foll it v & 3

X 5.0lA HEnie} ol AFF
2L 705ml olglem, FA1.9] o
122 m=z 943 TFELHT AA s v

%

B d3 158
7= A&l
°] 17.3%0l

5
aLz]l
[=) —h

Q.
=

on, ZA2.9] AFVIEe MYEHL 1 mE 93
FEEAT AAFE b8 15%014x, FA3.9
1% AJLAL 064 mE 43 TFLHYG A8

& 71.7ml °]glen
2o 1671%Z

y “©O

2. 7™

=
=]

Hgo] 09%olglt. tixe] FF 43 TELF
oliry

1= Aol &) U3 ZE8
AAE 12 M2 SF=Ec

MAFE A8 AYLFH 2Tl P paired
t-testS AlQE Aae ohadt 2
A1 AR A9l $4E Folw Ty ol
SR
A3, el A
Q.0

ZA.3 ¥lnd A2 2
g oY FA2.9 FA3.Y
el E & Zolg Rolx| gkotrth HFPZH o
ZT oM 5% FolFEolA feldt Jelrt sl
ou, T Fzelle 22 Ang 2ol Rol=E AIM
& /1459,

A2 M. AFNEY A9 EAE Fold FTHE o3t

gs BgAE 2448 Aotk

o

R
T

<Table 6> Comparison change of EfCO. between two groups

Experimental Gr. Control Gr.
m(SD) t P m(SD) t p
Intervention 1. 33.59(7.85) 33.29(7.71)
Intervention 2. 29.83(7.57) 5.8%4 .000% 31.65(7.70) 2718 015+
Intervention 3. 20.41(8.19) 5.8%6 .000% 31.59(7.53) 2.849 012*
Intervention 2 and 3. 1.0%5 290 133 3%
o FAL AT dEE 2F AB/ES ANEA - AN 80% + T/ 7 A SE(1Im)
ZA2. : APYEL ATIIE] YL = AL 8%, R FALH 23
ZA3.  ABEL AIEY AL = ANedY 0%, 2T FALT TS
<Table 7> Comparison change of PaCOz between two groups
Experimental Gr. Control Gr.
m(SD) t D m(SD) t p
Intervention 1. 37.18(7.72) 32.29(7.08)
Intervention 2. 31.88(6.86) 9.126 000+ 30.59(6.95) 1.740 101
Intervention 3. 30.71(6.99) 8.179 000 32.18(7.10) .100 922
Intervention 2 and 3. 2.018 061 ~1.650 119
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AP FoME FALH vlad FA2.9 FA3A
B f9E 2elE Rgony FA2.% FA3.9 vlael
Ae FJT zolE BolA gston, dxFdMs F
A3 vlwdt FA2.9 243 281n FA29 FA3.
o] vm EFoM {Fo¥ 2o]E HolA gkttt A3
oz AEFH =2 e FoF Aoz} o) A27t
A& AA =G

A 3 A QIEVES A9 AL FolH AAIIE
£ 3718 Aol
APZF Q2T BTN 2413 v ag 2429
FA3. 285in FA28 FA3. e wlmelM foJ¥
Ztolg Holx| gkot 5% folFFolA AMEL s
SHglth

A 47Hd. A1E71E9] A e Fold FoT ot
stea Bohxier $UE olatstea E4HA
7] Zol7t #A4E Aotk
Az BY ALY vlad FA2% FA30A
Z+zy frelg Apolg mglou TR FA 2 W
Aol F T AolE RolA ggron, HRTFoME
FALT a2 FA24 FA3. 22 FA2¢% FA
3.9 vz BTN {ol@ RelE BolA] gttt AH
T3 iz el {feld Aolzt glo] Arkde AA
gl

Q|

Zolg @Al AsH: ol tFEo
A FRE T AFEEFVE Agstn Yo J1EW
A AFEEIE HET Foled TEY oA
ZtaiMe kel el Ae] dgoitt dFvixe]
Ao gAow A BAsE AE HH £ 2o WE &
71 28 WEE A% AFTF/ I LsE
Fole 2 AdEae WA dF Mol st
I Er & dFelXe U3 ArEAe @4 E
Stoll dig ATAAE FHLE A HAE Aidets
VF7IE9] AP Ay &H& =ojstuz) g

FolA @74 Bt He ZoY ot
gt FHE oldEEA ESA, LdARIE
A AN AF e F ool HEE e
& A3z Axe] FIA7L 2% Ea ¢

—
25

o &3 AN ol A A JISdA HZ g
A Folg ddes @ ZAdoln, AALEFEX7F H
T 91-M% AR A& BEeE £ AL 3AFH |
FAY AF F@S M RE EAE didez 3
uj Eojrt.

B QFeliME A=Y AeA Mg T
AEER 2 BFA 27|g olusigd E4A7L

Z2EE ZAo® et F kel {48 Aolrt 1}
BRI ofston), E6.olA RHolRo] #e8aE £4

B AEZA tizatol] vlsl] Z7|F olakslea E¢hA
o] 7k A&t AAFA el diz2FelA A s
o] Mg FA golx 7D olakgterd AL
Z4d AL AEE 98 A9 08 149 7EE
Ee o Aog Holw, AFFAM AYLHE &
el W}l To1E olAarslebs B9t 9] Wl EF5HA
vehd & 308 7149] /|EEQ ade 13 AP
€39 F4 Ayl 25 g7 dEQY AR AR
Aok =3 AP FA2E FALAN TFANY v

A QRFE AAT TATHLE T/E ot ¥
HAE A AA7F TFY) Fo= oS ypsIF L
2R TE7I AAFT ¢ 34E Aat AR H] 3]
o oliksera BobAvt AAE TR S5 Y Shoemaker

(1989), Miller(1990), Badgwell et al(1987),

Kang et al(1998)¢] |17 zke} x| §ct.

FUE olitdlera: E4AE JdF7IRY Ad8AHS
207 B¢ 84eA #isre AFGe 2yed, ol
ALZel A7t ZolFel wal A olAkstEA wiEo)
Zso] @713E7t Foll e g Algdn

£ atageA TG oliEEA BYgAE A8
3 th2 Zrel Fogt o)zl glgdoy, U oliks}
g2 E9tAlE A dERE el /o Aoit y
elgten, Axtgoz #r13ee WEE Jvehls 7]
a3 THE olabgtebh A Zhl folE Aozt v
Btk ol Hul #713RY, 7158 8% 59
B HEEo] TUE olakatgtd EHPaCO)d 7]
o o} 2b3tEkd: ENHECONA) BT S-S nl3)7)
W7o Z/1E o]ArstEA Eeteld 9ESle] g4 )
718 Br1ekA] g FAHE olatsiekh EetAe} §A
B7kte] O #AE Hotof gokm ¥ McMahon 3
(1993)9} 45 Aok

ALEATE AT M-Sz Wske FREH
Wt gl AeE JEgded, ol 2 IF didAE



& AAXITrE AN v 4P YFAdaR
BAEs] el Q5o g olitstea WiE &

2 EAEE FolA XY Ao2 AAAR
FoldEs TE7IA Al I Bots i
FPong 7% oL EURg $UE

A B Felst 4 mbg stz JEhde
, 715 AYgAE FolHA I Ao] AEE BA
Al %012%1‘4

F71% olitstet

o o
““m%
2 r+ o

2
2
24
A

| A3+

L_

[}

)
o};] FS.‘l_“

EFA

A BEX FHE olated B
2] 7+ 2}017} AT 4 mallg FER vFERGA
AL AR HoAME 4~5 milg BES X
o7}k %xﬂzﬂc}ﬂ 3 Nunn & Hill(1960), Whitesell

et al(1981)9] @A zte} gxgth

s

3E7) 3z v’ A A4 £3o] 1lml ol

ZA2.02] 809 Ajg2e] HF FFL 1ml ojglem,
ZA3.9 50% Ao EFF $F2 064ml oA
o 2413 FA2. 7 AT AYEH Holx

1Imz 93 3F599 AXshs AEA vl & Aolst
158% olsle®, FA2.9 FA3. 2] A= A<
22 ol 036miE 43| TEFT AAs= AL
2 v]& o7l 06%=2 vFERT)

o2l 2Ae] oo me} Fr]3E Wi VAT
ol Jehioh 712 olitdeA ghxe] WSt
1iml o]Ael 27 W3E 49 FALS vad F
A 2.9 FA3.9 AFATNAMNE FAF B AU
o Iml olde] £7 WaE F449 FA29 AL,
Zroll FA\T ojitsieta Eghx el WEst e g
gt EHY ojatsieta Bebx] @ Frdw) FHE
Asheka 89kx] 7hel Apolel thigh WM 11ml
2ol 24 HEE W ALY ¥z A4 29
A3.8] AFAFE FoF Wyl gddlort, 1ml
ste] 22 WEE 49 FA29 FA3 Lol ol4tst

A BhAe Wy vehgA] st

AEAo R FA2.9 FA3 bl AFH A7HEA
ztol7t mlu|ate] si@r] e d¥E WA FUW
Ae 2A=Z, d3lTEHo] 100ml o]3lQ] Lo} Folof
A A AR Fue Ae] ol wHEr|d ¥
u|x]x) geng Fo] 7lth) 4& FRE A& Fevt
gtk et A 3EY 7R AAEG 2ol U3
TEee) 15% o9l §3& AAde A7 A
A= A7l 9FE NADE o]F :Eisy JHEEE
AT FTFY 7 A AAHLE AAH ok gk

o]
o

=

E

o

_39_

sy A3y Al

V. 3E

E Y XNA

1‘:-4 AY §4& Fold AFH At
l?lrﬂ A7t 3RHE 2RE AT

—

L ANE AYEHol olxtstetast A

Hog w&Hrck

AFr|x Agel 2@ et FHE A

dehie Zo1es 398 olstaa 46

o7} EolETh

QlFA A Wsirh Bot dAFTFFY 15% ol/dol

w A olaseas FHAFE AP 2 v

Bt

. QFA A HHA7 Bot dAFFFE] 15% ol
7b 59 AP Z37t dehA] geth

249 A

E

290

olate] AxAnE sNte g, oFd WES

22 S AdTh

C71E) ANE 3 AR IEANE AT Aol FoldlA
E 379 kol EREE SFTE s E A
Agth

71T AR 3 AFIEVE ALY Lot #old
ZE S RH £58 A Aiyt gleEEg F
BE A2A Yolo} it}

Qe

B AN BRA F& ygoz oeg AQsT
AE F ok B ohld, BE71A ABATE AN

oz g A Ao Ud FUATE AP

1= AslgA Aol WoAE Astol #7140
wm AFNE AslgH Weel U@ AT
Aga,

mlm mlm f3 ?G

Reference

American Society of Anesthesiologists (1991).
Standards for basic intracperative monitoring
directory of members. Park Ridge.

Badgwell, JM., Mcleod, ME, Lerman, ],
Creighton, RE. (1987). End-tidal Pcoz
measurements sampled at the distal and



20013 29

proximal ends of the endotracheal tube in
infants and children. Anesthesia Analgesics,
66, 959-64.

Birmingham, P.K, Cheney, FW., Ward, R.].
(1986). Esophageal Intubation; A review
detection technique. Anesthesia Analgesics,
65, 886-9.

Chang, M.S., Lim, H.J., Cho, H, Kong, M.H,,
Kim, N.S,, Chang, SH. (1995). End Tidal
CO2 Monitoring with Salter Divided Nasal

Post-extubated  Spontaneous

Breathing Patients, The journal of the

21,

cannula in
Korean society of anesthesiologists,
925-929.

Choi, JH, Hong, S.J., Lee, JH., Choi, S.C,
Moon, S.H, Chung, DS, Chung W.H.
(1987). Correlation between Arterial and
End Tidal Carbon Dioxide Pressure during
General Anesthesia, The
Korean society of anesthesiologists,
65-69.

Dripps, RD., Eckenhoff, J.E., Vandam, LD.
(1993). Introduction to Anesthesia. 8th ed.
Philadelphia: Saunders.

Ehrenwesth, J., Eisenkraft, JB. (1993).
Anesthesial equipment. St. Lowuis: Mosby-
Year book Inc. 242-3.

journal of the
20,

Fletcher, R., Jonson, B, Cumming, G., Brew,

J. (1981). The concept of dead space with special
reference to the single breath test for carbon
dioxide. British Journal of Anesthesia, 53, 77-83.

Fletcher, R. (1987). Arterial to end tidal COz
tension differences. Anesthesia, 42, 210-1.

Fletcher, R. (1988). Invasive and noninvasive

measurement of the resporatory deadspace

in Anesthesiatized children with cardiac
disease. Anesthesia Analgesics, 57, 442-7.
Ham, BM. (1988). The
End-tidal and Arterial Pcoz in anesthetized
Patients, The journal of the Korean society
of anesthesiologists, 21, 205-208.
Healy, T.E]., Cohen, P. (1995). A practice of
London: Edward  Amold.

difference between

anesthesia.

_40__

442-61.

Kang, B.J, Lee, GW., Lee, S.C.(1998). The
difference between Pgrcoz_values according
to _the measuring sites, The journal of the

3,

Korean
59-66.
Kim, S.D. (1995). Pediatric Respiratory Care,
Koon Ja publishing inc.
Lake, CL. (1994).
critical care.2nd ed. Philadelphia:
Saunders. 224.
TI, Shin, CM, Pak, JY.
Comparison__of _ Arterial Carbon __Dioxide
Tension and End-Tidal Carbon Dioxide
Tension in Infants and Childen, The journal

society of anesthesiologists,

Clinical monitoring &
WB

Lee, (1991).

of the Korean society of anesthesiologists,

24(3), 490-495.

PL.  (1991). The ICU book
Philadelphia: Lea & Febiger. 316-7.

McMahon, A.J, Baxter. LN,_ Kenny, G,
O'Dwyre, P.J.  (1993). Ventilatory and
Blood gas changes during laparoscopic and

of

Marino,

open cholecystectomy. British  Journal
Surgery, 80, 1252-4.

Miller, RD. (1990). Anesthesia. 3rd ed. New
York: Churchill Livingstone. 1148.

Nunn, JF, Hill, DW. (1960). Respiratory
dead space and arterial to end-tidal CO: tension
difference in Anesthesiatized man. Journal of Appl
Physiology, 15, 383-9.

Prys Roberts, C, Brown, BR. (199).
International practice of Anesthesia. Oxford:
Butterworth-Heinemann.

Rich, GF., Sullivan, MP, Adams, JM.
(1990). Is distal sampling of end tidal CO;
necessary in small subjects?. Anesthesiology,

73, 265-8.

Riley, RL., Lilienthal, J.I., Proemmel, DD,
Franke, RE. (1946). On the determination
of_the physiologically effective pressures of

oxygen and carbon dioxide in alveolar air.
American Journal of Physiology, 147, 191-8.

Severinghaus, JW. Supfel, MA. Bradley,



AF. (1957). Alvedlar dead space and
arterial to end-tidal carbon dioxid difference
during hypothermia in dog and man
Journal of Appl Physiology, 10, 349-55.

Shanker, KB., Moseley, ., Kumar, Y,
Vemula, V. (1986). Arterial to end-tidal
carbon dioxide tension difference during
caesarean section anesthesia. Anesthesiology,
41, 698-702.

Shapiro, B.A.,, Harrison, R.A. (1985). Clinical
Application of Respiratory Care. 4th edition.
Chicago: Yearbook medical Publishers. INC.
238-239.

Shapiro, B.A., Harrison, R.A., Cane, RD,
Templin, R. (1989). Clinical appilication of
blood gases. 4th ed. Chicago: Year Book
Medical Publishers. INC, 262-3.

Shoemaker, W.C, Ayres, S, Grenvik, A,
Holbrook, P.R., Thompson, W.L. (1989).

Texthook of critical care. 2nd ed.

Philadelphia: WB Saunders. 207-8.
Um, DJ, Lim, HK,, Park, WK., Yoon, KB,
Choi, R. (1991). Relationship between

Arterial and End-tidal Carbon _Dioxide
Tension during General Anesthesia for Caesarean
section, The journal of the Korean society of

anesthesiologists, 24, 991-995.

Whitesell, R., Asiddao, C., Gollman, D,
Jablonski, J. (1981). Relation between
arterial and peak expired carbon dioxide

pressure during anesthesia _and factors

influencing  the  difference.  Anesthesia
Analgesics, 60, 508-11.

- Abstact -

The Effects of Artificial Dead Space
on the Pulmonary Ventilation of
Intubated Children with
Mechanical Ventilation

@233 A3E Az

Yoo, Cheong Suk* - Yun, Sun Heex

Song, Gei Heex - Min, Yul Hax

This study was done to evaluate the effect
reducing artificial dead space on intubated
children,

Data were collected from July 1st, 1998 to
August 3lst, 1999. The subjects were selected
from a pediatric intensive care unit of 'S’
hospital and intubated with 35 mm or 45 mm
endotracheal tube after open heart surgery.
They were composed of 34 patients : 17
patients were assigned to the experimental
group and the rest of them were placed in the
control group.

The artificial airway volume was minimized
in the experimental group, and the control
group maintained the artificial airway volume.
ErCO; PaCO;, SpO»  were measured as
indicators of pulmonary ventilation.

The tools of this study were GEM-Premier®
and Space-Lab® patient monitors.

The data were analyzed using the SPSS/PCT
program. The x? -test was used to find general
characteristics. The t-test was used to test the
homogenety of the pulmonary ventilation status and
mechanical ventilation setting before intervention
between the two groups. Also, the paired t-test was
used to examine the hypothesis.

The results can be summerized as :

1. CO; can be expelled effectively from the body
in case artificial dead space was decreased.

2. As the artificial dead space was reduced, the
difference between E1CO; and PaCO; was
decreased, in other words pulmonary
ventilation was improved.

3. If the artificial dead space occupied above 15
percent of tidal volume, the effect of CO;
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was retention revealed in the body. 1. A kind of the ventilator circuit acting artificial dead
4. If the artificial dead space occupied below space should be removed from the intubated

15 percent of tidal volume, there was no children with mechanical ventilaion.

dead space effect. 2. The endotracheal tube should not be cut

Based on the results, the following is because extra-body space of the endotracheal
suggested to be applied practically : tube did not have an effect on the dead

space of the intubated children.

Since the researcher could not cover this

aspect in the study, they recommend the
following.

1. The study should be extended to the other
pulmonary disease patients for the effect of
improving pulmonary ventilation.

2. Also, further studying with a more narrow
interval in the extra-body space of the
artificial airway will be able to explain the
point of artificial dead space with proper

ventilation.
Key words : Open heart surgery, Artificial

airway, Dead space, Pulmonary

ventilation

_42_



