[ Downloaded from tumj.tums.ac.ir on 2026-06-11 ]

FO-—FOF NI 3T A o lash « YV 8,50 1ol oSy psle 818l o Sty suSitils alas

$955 3955 Ngm 2 lylewr 53 (b g 9 (0035 eSB! (25 AT (65 dan o

VAN VA oy ol T FTY e 25l s

LRAYLEN

05 (S AeS| (63 aesS Sl Shas (ETCO) o35l Ll cp S| (63 S o3ll idde 5 4ime
sdaze s S0 4 3L iy ol 5l esliial &S ol gy A3l e e ses gen b oo (PACO) S
3 PaCo; pesS ;3 ETCO, &35 (pnd (gl anlllae cpl das o 288 JL 5 05 Cop Hlde SLso) gl 1,
At el 0 el S B b ) a5 8 T LS S 5 558 Gase Ngm LA Oley
andllas 30y Lo YO-VY 55 S Gyoe dige o Jos LA Slaw ¥o Koyl alaie anlllan )3 iy
S SUS IS 3 Gl 0 Gped (1) OF plasl 31 g 5 (T 0Le3) sy (ol sl 31 3 02
Sl 5 5L Cop Hlad Cidlesl Kol cleatl s S b a3l el Cop 5Lid Olojan 5 ol 4 S
Ol 3 5 035 0 g e Jus YARD ETCO, 5 YYES PaCO; Sl 5 05 2o oo TYEF/F Ty Oloj 53 asl
&> DMl ogas 3 ol Ol g e te Jus YAEY 5 YYED 5 WOEYN (e slie ool Ty
DS AeeSI8s G g LI (p=/AY) SAIG sy G Ol 53 50 Gl S 5025k LSl S A
S 58 S it (REPAD 5 REVOY iC Sa) bl sy s Olos 5o ol L3 SL,s s a3l sl
S AeSh g3 5l GLd 05 p S AT (63 Ul e lp Wl s e le e Sostige S
Al s LI Slaes olew BL S5 S G Al LA Ohley 5o (GL s sl sl

oles Gk PaCo; e 510 1) Sb 3 O 85 4 5L Wl Ol 3 ol S ETCO; (5 03100

F35 G L o023k Sl S AnS1 (62 (S8 055 0p S AT (63 isdklS ClalS”

S AeSles pslhe (5,850 ol ot ks Jsens b,

e el
TS el p g
Y)ﬁ. o> P
'S slddans

"ol Lo e

;d:ujj/u.iiﬁlnj[ngﬁ/;“fjmgjf—l
(y)v/:_..‘;é/nb/w‘bj.s‘;.:)y/';ﬂ
s il S0 ol g o3 ST

2l et G 5 Sl Sl

*
plel Sloss (2550l S e gl 1 s oy 58
CAOVFFEVEOYY ¢ il st 03,5 (o)) et

email: ar mahoori@yahoo.com

douds

Lol slp Jes GBI s &S ol o 55 5l (S ensl s
sl oy 2 edd (S Ohlew 55 5 eges em o
2P S Al e el bl 33 S e eslinad (530
£ Ol 53 PaCoy s fw 6 slezel LB & (oole
O35 op S demSls 5L e OKel (s S a3l ) AL a3l
22l el B Sl s O Wl B8 sl ek ) Sl
3 2k ksl S ASles DLy U L1 &S S
4ok s ey Olaebl LB Sgy ) b ails sy GL S
S Sl dals sy Gl S sl S0t
S 25ed esliiul 0I5 e €Oy (s Se3lll (gl odaze o sy

5 S Jelse 5 K (PaCoy) SL s 055 (S AeSliss L
5 oWl Bl e O Sl ks 1 (il o 0g5 PH oS pond
o) dat O il sl o) jeaay Olles (6l (onby O
PaCo, (:)\.\.a U’:"Lli QKA\ EREEY YL )L:w.i Lf':')‘é':" o BL )—:-:-"j
)L:J u;iL.’. )‘ u“:”}@“’ o DL | :)‘.,U ST V.JMM Q)M@
oslizwl PaCo, pess (gl (ETCOy) e33L (slgl o S AuSTiss
‘5.2_5.@.:? B J)l.,\.'v\:.w\ &bﬁ LgLAo}:..f: )\ u’Q oj'jfl aS J},&da
o Whles Gl g 8 s S Olgea L5
S50 0 saddle o s o, s e 5 ha
S eSles Ol 5, Skl 1S mls s S e 5l eslind
So sl i S o sladle ) (eask sl

VFAA LT 8 0,las « BV 0,50 ol (S pale olKitily o Sy oSty almo


https://tumj.tums.ac.ir/article-1-415-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-11 ]

£0\ OLlKas 5 s aal ]

ol S 1 e s eses Ssen S5 55 Bae
Sz higal S0 55 S pie Sypoas 5 ITAY Ol s3anllas
el 0L olry ded CB Olsbon 5 ans)l o ool
(s ol adle ¥ Sl S e S L Ohlen s
Sl sbgsles 5 (COPD) w) (solbes) (golay ARl
S de e Ll s ghls Ohleg 5l Las asldS LS andlas
(Jolid 5 eV g5l 0 pnlSoks 0,y Bl ps 5 ¢ Jas 5 s ) Rl
O el Jaul 1 b gy sl e 5 0 4 S L3 S
5 et Uiy 55« Joless SIS (slassn Sl eabinal L Olleg plas 8l
exlitel L il 5 Jols (IS5 (sl ks 5 ot plasl V55l
51 ealitul b el 5 6 18 51 gy A o 32558151 )
LSlgs 5Lis (Passport 2 Jae Datascope olSiws Q\Jfﬂls
Gk 3l o Olea 3 5 A S 5 Sl el slesl S
5 S LT s 5 et 485 L wged (Sl s
x_,..ﬁ_)f Bt (phox plus JJ. nova biomedical NS 3l eslazwl L)
o3l Sl S henSIgs 5L e Gl Ot (oS
3 S5 B sl ey SR ) S (e s B o
Obes 5 pldSamen 5ol pll (Ol 52) OF 5l o o 51 e
S S Gl Y S0 5 S e ol dtll
cilime glaosls 5 S planil 3y 0kt 4k Jor e Sk s
Gl O3l 3l oslinal b o puasn S5l G 03 sl Slom
};UT Correlation (sl,; Multiple regression analysis 5 t-test

s S L s Sl gme g lel i 5Ip<e/e0 pslie it g bl

Lyaisls
ol b S Ly ol Jos S Slan ¥ooaalllas ol s
O3 UF) Oleg 51 8T i 8 515 b5l 2,58 OVEY
5l day 5 3 ETCO, 5 PaCoy LLsyl sy 5,6 (AVe) L& YA
oS 3l S s S b 5 S s S B st
oSle 5 YA£0 ETCO, 5 YY:8 PaCo, (Sols «(Ty) 5y 5
o) OV Jsds) s g0 s e doe ¥/YEY/T ETCo, 5 PaCo, 3Dt
Y4£Y ETCo, 5 YV £0 PaCo, (T1) ¢ Jb uM:LSL j\m alie
95 2 05 .V Jod) s g e e ¥OEY/Y g ) OBV

Ji 0ds ETCO, 3 PaC0; oy adis Siwnar (Ty 5To) Obe

VFAA LT 8 0,las « FY 0,50 ol (S pale olKitily o Sy oSty almo

olezel LB U b 5 oS Sy sty il e Liss ol 3l eslizal
SR e Lt s Dl kS by 2p5e 3 1) e Sl
8Osl la,sil g a8 LQJ;‘L;)AJ oo oolel s
Y Sidestream s Mainstream o5 S 55 4 Coy (5 Sejl Ll
5l e azsls p (55l Olseeas Sidestream 31 S IS ‘.,U:den
Osee Sl njls (Sis hsgn eile a0 adl 5 Al OUs Loy Jous
SE L Wl 0 bl sl el 5B 1 iy 58 cib
g5 0% 3 dal gz S s L;ﬂfo)'\.h'l Covo 5 o3l Bl 630
sl dyd sy loizons SgulS 4ol cleas Mainstream
B3 Sl oS elail Jlazml 5 e3p Sa e STy Ol )8
Sl 3y S e S Cea il Y 00 s Jlezs|
Sl il S Jas GLaBEl s eslinal 3550 slacdl S S
gl S8 ail o Sidestream g5 5l (o)) et ol
ol e 1 S Aizen 38 Ol e axly A Sidestream
daly Hydse g5 o5 W ey s A S e i
LB 5 e G SLE 0 COp Lol (Sl Cop
2k sl 5 Shd S AeSles DLs Ol el e 5
e il 63y Slab LRIl L s en 3, Sl eiaslid
Al o BB gy Jamel 3 45 ansl dSle 03 50 (glizd sl> 21580
oS Slrs 3 e Sbae ol AS e aln | ol ol
bl oldlas 51 plas 53 ddl e 58 Cod skasOLiS S oanl
Sea s edd Sub s s sl sl oS kSl o
SETC0, bli,l S lasllas 55 ol Eomy 3550 gy ol 233
5345 3 S Olse LdS wslis ulse 5 05 Cunds 53 PaCo;
35 Ll ol (G 5l PACO, il () ys ETCO, Jyome Loyl 2
o 3kl GSSS l eslizal o 3 PaCo; L OF bLs
ol e LNl el el Sae il lantis
S AeS163 BLil s 4 anllae 55 b s O 1 il
ol BLSsl s s Dysee 53 Uil 5L S 5 a5l sl
S 032 S Sl e 5 LSS S edlinel L 0%

Ssad i ab esgdes 53 15 Olley PaCo; (g i S35 L

0 U9y
Lo > oo L Slan Fros g (o dndllae SO s


https://tumj.tums.ac.ir/article-1-415-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-11 ]

HsS Gase digy wiilS Gllaw 5o (Fhd 5 o5l SlgT o SanS] g e lie oY

O
L
L
L
\ D - e .
—_ = ®
\b L b L *
o []
S = . 1o
< [ ] - [ ]
= = ® ® =
A\l 2 L]
® L
- ®
L
L
®
Yo
Y¥ \td YA A\ Yy ¥ \xd
ETCo; (T;) P= /o0 (R= /FAD

Ty 0l 43 ETCO; 5 PACO; fp Kiwmod JS Sliasiive (Y= s gai

sy aallae ul 3 6 JLs 5 enil Ll S Sl
ot 3 ose ek TVENY (s 5 sl SIS Oles 5o
sk obd plnil Dlalllas alie oS 3 05 e oo F/OXF/) 0T )
ogr o e AEVAY Dl -l Collier dalas 5 3

i oS Obles o s ddlas s

RO PR

N o il oa b (5l iae bLIIETCO, 5 PaCO; s 5as
ol ol ol YU ASA 5 VU S O LIS
Ol ol 28 8 bl Jle YY (65, s oS Takki anlllae 53 das e
Jsb 3 58 adlee s s S 1S esr e e YUF
ETCo, 9 PaCo, RJ%‘ s JJ:.S O}:.WJUM j‘ ealaa!
s en,e slas Jlpl e Ylaml & Cue, OAETY
eSlgs Ol o Kke ol dadllas 3 Al s O genil sun
B sl O A s L8 0k s SL s s peasl slest S
N gL ﬁajsdn BE IV IRGINVIE S FNSCY WG PIV Ay -V
dla=l 5 s B st b oo L Glas sl Oul
SOl 1 ol bl ol andlas ol Jy b 5l s
3V e O e 054 YU e Yl L asdllas s
OF 5brs o5 Olles 1181 S il U3 05l s 4l Jlas|
eala! Sy &Uﬁj}‘.} 3 ETCo, 4 PaCo, eS| O .lau)] S VoduWr.y
L;w‘)jwbw‘)bé)ﬁomuaﬁukjuauaufd‘j&m
u.pual )L@.« L &:ﬁlﬁj) E) U"J"“L‘KJJ:‘?J JLA L}J_Lﬁ‘j)‘} RGO P
Hypoxic Pulmonary Vasoconstriction .S s 51 3L 3,
A b s At Ol ) el S (HPV)

WA

o ®
®
®
®
®
AR ® ® ®
2 . ° =
= ®
= ® ®
s B =
o
U L
= L
2 &
~ - ®
L L] L
®
¥ E =" ® ®
a ®
L
L
L
A\
Y v ¥

ETCo, (Ty)
Ty 0l 13 ETCO; 5 PACO; iy Koo M Sliasiive 1=l gas

P=/++) (R= +NOY

o sl 3 ey 5 (Tg) 3 ETCO; 5 PaCo, SNl 5 ofil V- J putr

(T1) s

(mmHg) SD:E@.{.I\:.« Sldas gresa)

A\Ez4 \& PaCo, (Ty)

Y40 ¥ ETCo, (Ty)

MAESTAS A PaCo, (Ty) -ETCo, (Ty) *

YY+0 T PaCo, (T,)

Ya+Y ¥ ETCo, (Ty)
F/0+¥/) \

PaCo, (T,) -ETCo; (T;) **

Multiple regression analysis < p= */*+\ ¢R= +/PAD ** p=+/vv) (R= +/VOF *

SR=VFAD sp=r/re)) 5 (To OLej ;3 R=+/VOY yp=+/+11)
ETCo, PaCo, Mzl Sl (Y 5V IS8 ) Jsd) (Ty 0l
(P=2/AV ) S (gl s (glel SVl (T) 5 To) slaoles s
o3l sl Coy 5 PaCo, cyw ik L3I sl OLiS asllas

—Oy 5 4 Ol L sl cpl e sl ,ls s 1
S35 Soa bl en e gl (ol clad 501 55 Loy
o=l RIS ETCO, (1alS o se ) 057 Ok 53 Il
SETCO, JialS o po Spd 5 Sy Jomal o5 o M|
M 8l g e el 53 S e D 18
las (il blsa al ol Ylas| & 543« ETCO; 4 PaCo,
el I 1C0s Ol e PaCo; 4 31T 5L o Koo LT 63,0
S5 ge OLSal o33l (sl €O LT 5 eslizal cdas o OLES
Il 03 s 2eB0LS ) 5 Lled o el 315 COy p5lke
o O Sk s ls eSe o a5 b o33l el Con

VFAA LT 8 0,las « BV 0,50 ol (S pale olKitily o Sy oSty almo


https://tumj.tums.ac.ir/article-1-415-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-11 ]

£OY Hassani E. et al.

deeSles 5 GL b 055 S SIS ki BLISI 225
S S el Sl kSl 53 018 e 25k Sl S
05 B8 Glra col CuBOll 5 ey b S

303 3l ol el gy S a5 SL LS

References

1. Takano Y, Sakamoto O, Kiyofuji C, Ito K. A comparison of the
end-tidal CO2 measured by portable capnometer and the arterial
PCO2 in spontaneously breathing patients. Respir Med
2003;97(5):476-81.

2. Moon RE, Camporesi EM. Respiratory monitoring. In: Miller RD
editor. Miller's Anesthesia. 6™ ed. Philadelphia, PA: Elsevier
Churchill Livingstone; 2005. p. 1437-80.

3. Yosefy C, Hay E, Nasri Y, Magen E, Reisin L. End tidal carbon
dioxide as a predictor of the arterial PCO2 in the emergency
department setting. Emerg Med J 2004;21(5):557-9.

4. Khan FA, Khan M, Abbasi S. Arterial to end-tidal carbon dioxide
difference in neurosurgical patients undergoing craniotomy: a
review of practice. J Pak Med Assoc 2007;57(9):446-8.

5. Ferber J, Juniewicz HM, Lechowicz-Glogowska EB, Pieniek R,
Wronski J. Arterial to end-tidal carbon dioxide difference during
craniotomy in severely head-injured patients. Folia Med Cracov
2001;42(4):141-52.

6. Belpomme V, Ricard-Hibon A, Devoir C, Dileseigres S, Devaud
ML, Chollet C, et al. Correlation of arterial PCO2 and PETCO?2 in
prehospital ~ controlled  ventilation. Am J Emerg Med
2005;23(7):852-9.

7. Casati A, Gallioli G, Scandroglio M, Passaretta R, Borghi B, Torri
G. Accuracy of end-tidal carbon dioxide monitoring using the
NBP-75 microstream capnometer. A study in intubated ventilated
and spontaneously breathing nonintubated patients. Eur J
Anaesthesiol 2000;17(10):622-6.

8. Magi E, Multari G, Recine C, Barberio O, Becattini G, Tellini A.
Difference between arterial and end-tidal carbon dioxide tension
during surgery of lumbar herniated disk in general anesthesia.
Minerva Anestesiol 1994;60(7-8):381-6.

VFAA LT 8 0,las « FY 0,50 ol (S pale olKitily o Sy oSty almo

L}jj e lis eslaial L'):ﬂli)} Q‘)Lo..:.: )] r‘JSG:J: BL J,..pL?— axlae
a3liial (S35 B sl SWBI 3 Gs) S pen G pedS A
T S SR AU E-2% B I PO PR

O laasl @ ar 5 L C A s G o sl S A

9. Whitesell R, Asiddao C, Gollman D, Jablonski J. Relationship

between arterial and peak expired carbon dioxide pressure during
anesthesia and factors influencing the difference. Anesth Analg
1981;60(7):508-12.

10. Wahba RW, Tessler MJ. Misleading end-tidal CO2 tensions. Can J
Anaesth 1996;43(8):862-6.

. Russell GB, Graybeal JM, Strout JC. Stability of arterial to end-
tidal  carbon  dioxide gradients during  postoperative
cardiorespiratory support. Can J Anaesth 1990;37(5):560-6.

12. Gudipati CV, Weil MH, Bisera J, Deshmukh HG, Rackow EC.
Expired carbon dioxide: a noninvasive monitor of cardiopulmonary
resuscitation. Circulation 1988;77(1):234-9.

13. Hatle L, Rokseth R. The arterial to end-expiratory carbon dioxide
tension gradient in acute pulmonary embolism and other
cardiopulmonary diseases. Chest 1974;66(4):352-7.

14. Wahba WM. Influence of aging on lung function: clinical
significance of changes from age twenty. Anesth Analg
1983;62(8):764-76.

15. Collier CR, Affeldt JE, Farr AF, Hondo BA. Continuous rapid
infrared CO2 analysis. J Lab Clin Med 1955;45:526-39.

16. Takki S, Aromaa II, Kausie A. The validity and usefulness of the
end-tidal PCO2 during anesthesia. Ann Clin Res 1972;4:278-84.

17. Mookherjee S, Fuleihan D, Warner RA, Vardan S, Obeid Al
Effects of sublingual nitroglycerin on resting pulmonary gas
exchange and hemodynamics in man. Circulation 1978;57(1):106-
10.

18. Furman WR, Summer WR, Kennedy TP, Sylvester JT. Comparison
of the effects of dobutamine, dopamine, and isoproterenol on
hypoxic pulmonary vasoconstriction in the pig. Crit Care Med
1982;10(6):371-4.

—_


https://tumj.tums.ac.ir/article-1-415-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-11 ]

Tehran University Medical Journal; Vol. 67, No. 9, Dec 2009: 650-654

End tidal CO, versus arterial CO, monitoring in patients
undergoing coronary artery bypass graft

Hassani E.!
Farasatkish R.?
Heydarpour E.>
Totoonchi MZ.2

Mahoori AR."

1- Department of Anesthesiology,
Urmia University of Medical
Sciences

2- Department of Cardiac
Anesthesia, Shaheed Rajaei Heart
Center

*
Corresponding author: Dept. of

Cardiovascular Anesthesia, Imam

Khomeini Hospital, Urmia, Iran

Tel: +98-914-3416531

email: ar_mahoori@yahoo.com

Received: July 18,2009 Accepted: October 07, 2009
Abstract

Background: Measuring end tidal carbon dioxide (ETCo,) is one of the methods used
for estimating arterial carbon dioxide (PaCo,) during general anesthesia. ETCo,
measurements maybe obviate the need for repeating arterial puncture for determination
of arterial PaCo,. This study performed to determine the accuracy of ETCo, levels as a
measure of PaCo, levels in patients undergoing coronary artery bypass graft and also to
evaluate variation of the gradient between PaCo, and ETCo,, peri- cardiopulmonary
bypass operation.

Methods: In a prospective, cross-sectional study, a total of 40 patients with age 57+11
(35-73) years old undergoing coronary artery bypass graft were enrolled. ETCo, levels
(mmHg) were recorded using side stream capnography at the time of arterial blood gas
sampling, before (T,) and after (T,) cardiopulmonary bypass.

Results: Mean P(a-ET)Co, at Ty was 4.3+4.4mmHg, with the mean PaCo,, 33+6mmHg
and mean ETCo,, 29+5mmHg and these values at T; were 4.5+4.1mmHg, 33+5mmHg
and 29+2mmHg respectively. There was no variation of the mean gradient (PaCo,-
PETCo,) during, before and after cardiopulmonary bypass (p>0.870). Significant
correlation was found between ETCo, and PaCo, at Ty and T; (r=0.754 and 0.685
respectively and p=0.001).

Conclusion: Capnography is a non- invasive and a safe technique for determining
arterial PCo, and for measurements of ETCo, that correlate well with PaCo, values in
healthy patients undergoing coronary artery bypass graft. ETCo, measurements maybe
sufficient measures of PaCo, in selected patients and obviate the need for repeating
arterial blood gas determination. Further study is warranted.

Keywords: Arterial, carbon dioxide, coronary artery bypass.
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