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°‘I7l& A 84
dzrin AMogezRe <lTA A welr o
AT FlEe %oii J12 Fol el i Arehel
A e ded HE QTEEY]) FH B9 'R
q2x 7124 %2—1% 2.

2) &7 (Pulmonary Ventilation)

719 312 ol oAl shanshE Edle] i
Fo oltseth wETAE w3l B ARdME A
AFHE, Frlw olabalghl B9k, A olilsigt
A FUX, #Z71Ew FUY olilsgik Febalel o

§ ARz A E dggc

3) &b bk BHELCO»-End tidal CO2)
vREA WMo R Fu|sael E3tE o] ibalebh

o] giet A EZINA W EEie o) ibalubael WEE 3t
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e UE He X E

4) ENE oldakhh FSHPaCOy-Partial pressure
of arterial Carbon Dioxide)
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Eh}

5) AT T(SpO,-Pulsatile Oxygen Saturation)
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1. ¢IF7IE ML8H - Al (Dead space)

Algold shamile]l doluln] gy 7lEe] §4E&

Tap, SR Al Ay APeg o, dF
Al A w7 2 e dAlg uilE, &%, 7
o, 718 2 FTANEAAAY 2 AE 8
&y, AeEQl A2 siabEl Aol ts 2% A
W fge g 8] BEY S Jd 2 HE
AR Y uE 2@t AREy e 4% 19
=Y 1A =7 BrH(Kim, 1995).
AZEL Y3 2FEAT AAEle A8 HE BE
,ole BuY ojdaletd BHPaCO0:) 3 7% o
BERtd BRAHECO) 1) xpolE FUE ofatsigt
& EY(PaCOp2z Ye ez el
(Marino, 1991).
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2. ®H&7|(Pulmonary Ventilation)

A Wshgich

A ol dalgs ¥9he F21ddl s Ba, 512
oA 718 ®A vehde,

Y olabslgta EHPaCO)e HE olatsleh
el gAEA HHEgE Jehdu(Riley et al.
1946), 2719 olaksherd EH(ECOR) & Z7|ee)
HuAe] =g HT o|sleks Yo FHPRWY
o] olAlslgld ¥UZ wddhd, e HiE o]ua
A Bohe FUY oldtsbgta BH(PaCO) 2ot #4)
gk EEe Atele FUd  oldsted B}
(PaCOz)ot 3718 oiitsteta $U(ErCO2) Erh <zt
EAD B 2dE AE oldsia o] WA F7}
gt} Fuly o)Abslgta: ¥9H(PaCOy) BT 5% 7%
ol glol 7ka mte] & Ha #FN 2 se AR
Helld Frlgel FHale olibsteth EQ(ECO) 2
EFuY ojatdlerd EQNPaCO;) Ht} &4 Uehd 7}
FAT vk EG s 2o o) Had Aol o
Y AX oldslehh ¥ TH wWE F714 wa
7V AR Zopg oldsieta BYA(ErCO2) 7 £9E
ol gl EYA(PaCOx Bt £A Yeld % 9t
(Fletcher et al, 1981)3 &},

BRANM 371 oldshAs EU4(ErCO) S F9Y
d olidgds: ¥H(PaCOz) Btk 3~5 mHgB = ®e
™, ol F4Aog EAshs AT e &
7kxmEo] o] Fz|x] ke HIEAN sl2st AR
A HEAAN BiEsE oIS FRAS HXHAF)7] v o)
t}HShoemaker, 1989: Miller, 1990).

AdZd 93 AgHe Hgu Ao FxF 4y
7khe 2kl & o F9E olitaietiel 3%
ol dgtetae] $H(P(a-En)CO)E HEAZE 7]
o wlslEg (Marino, 1991), ¥ olatslelio

=
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ddos AGA FUE olustEa By
(PaCOp) ¢t 371% olitgigtd BNECO)AE 4
T 4-5mmHg A= aol7b Un, ol ZFA @r)-
FHl, s, 51T oladshed F371AlY o o
&g et WAEA A7 A E O ajolr) &4
sted Nunn & Hill(1960)%52 $9¥ olibgkiial
A7b 3ol olsbabdta ¥obA Rl Ao 45~
4.7 mHg &< A2z B3fHWhitesell ot al,
1981).

A #r1afy, 71%d 3718y T ge s
o] Sy olitaleta ¥HPaCO:) 3 37w ol4bsber
2 FHECONA] dgks vjdt} 5r)w o|atglsr
& BECOD AR o &l hate] w3 5istek
ol AgA gl olgk elsEel k] wi A8k
£ 8 = dA goicMahon et al. 1993).

Tk AR wel E ol sbaleks B
(ErCO2)°] #ol7} e F2 4912 7194 A By
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mj#olth{Badgwell et al. 1987).
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DY RelbFRelat B2 F vhge 4% AT ¥EE
€ $A4E 4982 Ayt

1) A% 3-5.2 Kg ¥4 deld W2 3.5mm 2719l
71BN #{Endotracheal tube)€ 73l 9l o}
U AlE 7-10 Ke 89 Weld WA 4 5mm 327)
o] 713 EE 7R e B}

2) SAF AEQ 'S” Ventilatorg ol g8 A&A A

5% PN A88 WM AL wFel §

& o},
3) V& FY¥ X-AMM B4 £dE vole, o|8H &
A4 AAge] gotn e o}

e

4) 7]‘4‘44*& #(Endotracheal tube tip)el X7} ¥

B OX-A4 A2 X6l Qe o}

5) %7“3 ANdeg AdES e fot § HIFH
ZFEI7E sl go}

il
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BE /D Y8 B0k 3 dEES QYT 179,
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3. AFET

(Table 1) Design of the study

Hgzzaaa 318 A1E

1) SAHA A &Hek 8124 A (patient monitor)
SAlellA] A 23 module FElY] #al A2
ErCOz¢t Sp02 $-& B4 HHE 4 3l 7Aoo

2) G $EEYH HAI

HA A A28 &5 B9Y AL oz
pH, PaCQz PaQ. HCOi, Sa0z £& £l A&
& & gl FlAlelch

Fuale)

2
ox
Al
]
£
i)
rir
=2
oX
2L
‘l
i
o
=5
e
_QL
2
fi2d
)
H
lo,
2

BFPE oiglen, 4E7 AEFYE £F v £
ARANEA g WA E dojEzsld dxde] A8
FHE Aldsict.

Ad7e AL dENr AgdedE  Ahgag
80%& st UFTHEY] A dET SHE PH A
HE FALE, AN 80%E ALxoz s
ZEHE FA2E, WS 50%5E Aglgder g
= % FA322 st ALEAE Foyiv 7 F

Aot JIZEQlE Algstm 2080 A Fol
F1CO:. PaCOz, Sp0:2 247 &3t

ade AFriEe A &4E AyLde 0%
sa QleaEr] 'z AR AL ¥R A FA
12 gz, 429 $A43 25 413 npaviziz o
FNme JogdE AL 80%E stn UdFTEE
7 A AAT $3E W AHE fAlE, 2 S
ik 7| R8-S Alaistn 208 Foll ErCO, PaCO:.
S$p02% 247 APk

FAYL WAL 3022 @ Ae o YA
Feirt WEEA gn, YA AEA Anpot A4
St A e, 2 287 43 dug 238)
Hefl A85-g opAr] Jeldnt

Intervention 1

Intervention 2 Intervention 3

80% of internal space of
ET + ventilatm connector
of "' 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 ™ shape(11lml)

Measure to ETCOZ2. .
PaC02, and SPO2

* *
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(Table 2> Data collection (same experimental gr. to control gr.)

Intervention 1

Intervention 2 Intervention 3

Time 0 min 20 min
Suctioning 1
measure to ETCO:, 7

PaCOz, and SPO,

30 min 50 min 60 min 80 min

T ¥

5. bRA|

#3¥ A8E SPSS/PC'E o83l cﬂnz}
F 9vrd AR xF test®, 5 AWNY Al A B
A4 S t-testE sl

7HaAEE 18 Fdzxre] vl@mE paired t-test®E
AZEA

o?c.

V. o7+ Zxf

1) gukd =4

oa\:wx-'l E./go] Agm, *]_’;4/\\-3;} Eu 3_7] 1:_1 ;éuo;oﬂ
gAY e 534 A5 dol x? -test
g AR A% 5% wolFEdM EAdez 98
Aol7k glol % Fere A% Aoz vepgn),

2) A A 5 AL 5F7) Ay )4
tﬂ?& €44 A%

T djzxze F4 A 2E 7’0 Aest g}

o] tﬂ t-test® A]vw 43 5% FeleEdd $4

Ao fog Aolzt glo] 5 ﬂbh": FAFoE JE)

3 2 FA & Q1R
ge g vig 34

F 5ellM Bizube} ol delite] w3 48 3§84
Ag 70.5ml oj2len, F41.9 Brsn Aol g7 a)
12.2 mi2 98 &899 Alshe vdol 17.3%09)
dom, FAz.9 AF s HEAEL 1 mi 23
TEEAE A s ulgol 1.5%0la, Fa13.9) 9l
5 LA 0.64 mlE 43 5FLAG IR}
ulgol 0.9%01%tt. Hzre] Hit Ui 5544
71.7ml olglom, &5 a9)4Ale] 9s) 5E4

2] AslgA g dEg

rle i‘lf

(Table 3) Test the homogensety of general characteristics

Experimental Gr.

Control Gr.

frequency(percent) frequency(percent) z° )

Sex male 11(64.7) 12(70.6)

female 6(35.3) 5(29.4) 134 714
ID 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 p

mech. 102 51.47(12.46) 58.23(20.15) ~1.174 242
ventilator frequency 29.35( 7.31) 30.94( 5. B) -0.718 .520
setting I1:E 1( 0) 2( 0) .000 1.000
_ Tidal Volume 70.53(19.93) 71.71(30.20) - .134 .100
pul ErCO2 33.59( 7.85) 33.29( 7.71) 110 J913
ven- PaCOs 31.18( 7.72) 32.29( 7.08) 1.922 .064
tilation SpO2 94.65(11.35) 91.41(12.62) 186 .438
status ErCOz =~ PaCO2 3.59( 5.78) 1.00( 7.75) 1.96 059
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(Table B) The ratio external space of endotracheal tube to tidal volume

Intervention 1 Intervention 2 Intervention 3
a, 3 -
SOA,Of m?elna-l space Of‘ 80% of internal  50% of internal
External space of ET + ventilator connector space of ET space of BT
Experimen  Endotracheal tube of "7 shape (11lml) pe
-tal gr. 1.02 + 11 = 12.2 ml 1 mi 0.64 ml
Ext. space of ET - (o o 5
/Tidal volume (71.7) 17.30%) 1.5% 0.9%
80% of internal space of ET
External space of + ventilator connector of ' shape
Control gr Endotracheal tube amp
g . - 1 ml + 1lml = 12ml
Ext. space of ET o
/Tidal volume(71.7) 16.7%
A9 16.7%F AAse 12 ml2 §35 3t A 2 7M. ErIee] Ae §3E FoW FHY of
Absletd: B9AlE 24ag glold
2. 7= Ageoide S0 viand FA42.9 FAq3. A
£ freg AolE Hon FA2.9 FA3.9 vl
JHAEE S8l d¥a dzded U@ paired M feld alolg HolAl gsion], dizidMe F
t-testE *]Z‘J!??} A vhea) 3 A7 s A2 01 FA3. 22la FA429 F413.
o) Wil RFA] folg xlolE Wolx| gelr}, AT)A
A1 7M. AFIme As) £8E Fold A% o o AdFI dizg T Ko Aojzt o} A2t
Ashga EUAE A4 Ao, , 5% AR [,
AP} 2T BF FA1.3 viag 2.9 &
A3 M foldt Aol Hgou FAl2.2h 43,9 A 3 7M. TR Ao §A3E FolW AAFIE
dlmelj Az frol gt Aold Molx] gioit). Aeird) o ' Mg ot
2T 24N E 5% FelFzdA f98 dolst U HE79 iz 25944 FA1.3 vag Fa2.9
ou, ¥ Fholl e ARE 19 Holmaz )b 3. 28ln 2429 A3, 7he] vlmelA FoE
< 71z, aolE Holz] grol 5% HrejyEeolr 7ML 71zt

(Table 6) Comparison change of E7CO; between two groups

Experimental Gr. Control Gr.
m{SD) t p m(SD) L P
Intervention 1. 33.59(7.85) 33.29(7.70)
Intervention 2. 29.88(7.57) 5.894 .000* 31.65(7.70) 2.718 015"
Intervention 3. 29.41(8.19) 5.896 .000" 31.59(7.53) 2.849 012"

Intervention 2 and 3. 1.085 .280 .133 ¢ .896
FAL. AYET g2 BF AR A4 = AYEHY 80% + T 0 A EE(11mD)

*%

FA2.  4¥Te ?1%715«1 e = AU &He 80%, 2T FAL.H BF.
FA3. ¢ YT L ATVI=Y AofeH = AL 50%, 2T FALT ZE.

(Table 7> Comparison change of PaCO; between two groups

Experimental Gr. Control Gr.
m(SD) t p 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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(Table 8) Comparison change of SpQO:; between two groups

Experimental Gr.

Control Gr.

Fold U AT G ST ol
WA BAL USRS B, BeIAE
A AR A% £E F 8ok 3492 oiae

ofl
te ¥ e
yuge:)

ri‘. 3
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m{SD) t P m(SD) t P
Intervention 1. 94.65(11.35) 91.41(12.62)
Intervention 2. 93.82(13.47) 1.237 .234 £9.94(14.77) .66 .399
Intervention 3. 93.82(13.07) 1.496 154 89.59(15.43) .934 364
Intervention 2 and 3. .000 1.000 972 .346
(Table 9) Comparison change of difference of ErCO2 and PaCO: between two groups
Experimental Gr. Control Gr.
m(8D) 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) 1429 172
Intervention 2 and 3. -1.167 260 1.394 .182
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- Abstact -

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

Yoo, Cheong Suk”® - Yun, Sun Hee*
Song, Gei Hee® - Min, Yul Ha*

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

Data were collected from July 1st, 1998 to
August 31st, 1999. The subjects were selected
from a pediatric intensive care unit of 'S’
hospital and intubated with 3.5 mm or 4.5 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.
E+COs,
indicators of pulmonary ventilation.

The tools of this study were GEM-Premier™

and Space Lab? patient monitors.

PaCOz  Sp0O2 were measured as

* Seoul National University Hospital,
Pediatric Intensive care Unit
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The data were analyzed using the SPSS/PC*
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
t-test to the

hypothesis.

paired was used examine

The results can be summerized as :
. COz can be expelled effectively from the body
in case artificial dead space was decreased.
. As the artificial dead space was reduced. the
E¢CO2 and PaCOg
other  words
ventilation was improved.

difference between was

decreased, in pulmonary
. If the artificial dead space occupied above 15
percent of tidal volume, the effoct of CO-
was retention revealed in the body.

If the artificial dead space occupied below
1.5 percent of tidal volume, there was no
dead space effect.
the results, is

Based on the  following

suggested to be applied practically :

_42_

1. A kind of the ventilator
artificial dead space should be removed from
the ' intubated
ventilaion.

. The endotracheal tube should
becauge extra-body space of the endotracheal

circuit acting

children  with mechanical

not be cut

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.

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

improving pulmonary ventilation.

o

. Also. further studying with a more narrow
of the

artificial airway will be able to explain the

interval in the extra-body space

point of artificial dead space with proper

ventilation.
Key - words @ -Open heart surgery, Artificial
airway, Dead space, Pulmonary

ventilation



