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Anestezi altindaki hastalarda ve yogun bakimlarda solunum durumunu deger-
lendirmek i¢in altin standart arterial kan gazi (AKG) analizidir. AKG analizi
hem invaziv oldugu i¢in hem de arterial ponksiyon yapmak uzmanlik ve beceri
gerektirdigi, isleme bagl enfeksiyon, doku, sinir ve damar hasar1 gibi kompli-
kasyonlar gelisebilecegi icin riskli bir islemdir. Parsiyel karbondioksit basinci

(PaCOZ
(KKG) ve vendz kan gaz1 (VKG) gibi yontemler yer alir. Ayrica P olgiimii

) 0l¢timii i¢in invaziv yontemler arasinda AKG, kapiller kan gazi analizi

i¢in kapnografi ve transkutanéz karbondioksit (CO,) 6l¢iimii gibi non-invaziv
yontemler de kullanilmaktadir. Bu yontemlerin klinik kullanimdaki avantajlari
ve dezavantajlar1 Tablo 1de gosterilmistir. Kronik solunum yetmezIligi, hastala-
rin nakil islemleri kardiyopulmoner resiisitasyon, hasta kontrollii analjezi uy-
gulamalar1 ve prosediirel sedasyon islemleri sirasinda non-invaziv CO, 6l¢iim
yontemlerinden yararlanilabilir (1).

END-TIDAL CO, OLCUM YONTEMLERI

Hem entiibe hem de entiibe olmayan hastalarda ekshale edilen CO,nin deger-
lendirilmesi, son birka¢ dekadda daha yaygin kullanilmaktadir ve hasta izle-
menin ayrilmaz bir parcasi haline gelmistir. Ekshale edilen CO,’nin izlenmesi

1 Dr. Ogr. Uyesi, Bezmialem Vakif Universitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon
AD, drismailsumer@gmail.com

199



Anestezi Uygulamalarinda Non-Invaziv Karbondioksit Olgum Yontemleri 209

KAYNAKLAR

. Huttmann SE, Windisch W, Storre JH. Techniques for the measurement and mon-
itoring of carbon dioxide in the blood. Annals of the American Thoracic Society.
2014;11(4):645-652.

. Siobal MS. Monitoring Exhaled Carbon Dioxide. Respiratory care. 2016;61(10):1397-
1416.

. Whitaker DK. Time for capnography - everywhere. Anaesthesia. 2011;66(7):544-
549.

. Erasmus PD. The use of end-tidal carbon dioxide monitoring to confirm endotra-
cheal tube placement in adult and paediatric intensive care units in Australia and
New Zealand. Anaesthesia and intensive care. 2004;32(5):672-675.

. Cheifetz IM, Myers TR. Respiratory therapies in the critical care setting. Should
every mechanically ventilated patient be monitored with capnography from intuba-
tion to extubation? Respiratory care. 2007;52(4):423-438; discussion 438-442.

. Block FE, Jr., McDonald JS. Sidestream versus mainstream carbon dioxide analyz-
ers. Journal of clinical monitoring. 1992;8(2):139-141.

. Bhavani-Shankar K, Moseley H, Kumar AY, et al. Capnometry and anaesthesia. Ca-
nadian journal of anaesthesia = Journal canadien danesthesie. 1992;39(6):617-632.

. Bhende M. Capnography in the pediatric emergency department. Pediatric emer-
gency care. 1999;15(1):64-69.

. Burrows FA. Physiologic dead space, venous admixture, and the arterial to end-tidal
carbon dioxide difference in infants and children undergoing cardiac surgery. Anes-
thesiology. 1989;70(2):219-225.

10. Grenier B, Verchere E, Mesli A, et al. Capnography monitoring during neurosur-

gery: reliability in relation to various intraoperative positions. Anesthesia and anal-

gesia. 1999;88(1):43-48.

11. Badgwell JM, Heavner JE, May WS, et al. End-tidal PCO2 monitoring in infants and

children ventilated with either a partial rebreathing or a non-rebreathing circuit.

Anesthesiology. 1987;66(3):405-410.

12. Weinger MB, Brimm JE. End-tidal carbon dioxide as a measure of arterial carbon

dioxide during intermittent mandatory ventilation. Journal of clinical monitoring.

1987;3(2):73-79.

13. Casati A, Gallioli G, Scandroglio M, et al. Accuracy of end-tidal carbon dioxide

monitoring using the NBP-75 microstream capnometer. A study in intubated ven-

tilated and spontaneously breathing nonintubated patients. European journal of an-
aesthesiology. 2000;17(10):622-626.

14. Whitesell R, Asiddao C, Gollman D, et al. Relationship between arterial and peak

expired carbon dioxide pressure during anesthesia and factors influencing the dif-

terence. Anesthesia and analgesia. 1981;60(7):508-512.

15. Hinkelbein J, Floss E, Denz C, et al. Accuracy and precision of three different methods

to determine Pco2 (Paco2 vs. Petco2 vs. Ptcco2) during interhospital ground trans-

port of critically ill and ventilated adults. The Journal of trauma. 2008;65(1):10-18.



210  Anestezide Inovatif Teknolojiler

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

MacLeod BA, Heller MB, Gerard J, et al. Verification of endotracheal tube place-
ment with colorimetric end-tidal CO2 detection. Annals of emergency medicine.
1991;20(3):267-270.

Jaffe MB. Respiratory Gas Analysis-Technical Aspects. Anesthesia and analgesia.
2018;126(3):839-845.

Weingarten M. Respiratory monitoring of carbon dioxide and oxygen: a ten-year
perspective. Journal of clinical monitoring. 1990;6(3):217-225.

Friesen RH, Alswang M. End-tidal PCO2 monitoring via nasal cannulae in pediatric
patients: accuracy and sources of error. Journal of clinical monitoring. 1996;12(2):155-
159.

Gravenstein N. Capnometry in infants should not be done at lower sampling flow
rates. Journal of clinical monitoring. 1989;5(1):63-64.

Capnography/Capnometry during Mechanical Ventilation—2003 Revision &am-
ps;amp; Update. Respiratory care. 2003;48(5):534.

Krauss B, Deykin A, Lam A, et al. Capnogram shape in obstructive lung disease.
Anesthesia and analgesia. 2005;100(3):884-888.

Domsky M, Wilson RF, Heins J. Intraoperative end-tidal carbon dioxide values and
derived calculations correlated with outcome: prognosis and capnography. Critical
care medicine. 1995;23(9):1497-1503.

Tyburski JG, Carlin AM, Harvey EH, et al. End-tidal CO2-arterial CO2 differences:
a useful intraoperative mortality marker in trauma surgery. The Journal of trauma.
2003;55(5):892-896; discussion 896-897.

Waugh JB, Epps CA, Khodneva YA. Capnography enhances surveillance of respira-
tory events during procedural sedation: a meta-analysis. Journal of clinical anesthe-
sia. 2011;23(3):189-196.

Keidan I, Gravenstein D, Berkenstadt H, et al. Supplemental oxygen compromises
the use of pulse oximetry for detection of apnea and hypoventilation during seda-
tion in simulated pediatric patients. Pediatrics. 2008;122(2):293-298.

Millane T, Greene S, Rotella JA, et al. End-tidal capnography provides reliable ven-
tilatory monitoring for non-intubated patients presenting after sedative overdose to
the emergency department. Emergency medicine Australasia : EMA. 2020;32(1):164-
165.

Krauss B, Hess DR. Capnography for procedural sedation and analgesia in the emer-
gency department. Annals of emergency medicine. 2007;50(2):172-181.

McBride DS, Jr., Johnson JO, Tobias JD. Noninvasive carbon dioxide monitoring
during neurosurgical procedures in adults: end-tidal versus transcutaneous tech-
niques. Southern medical journal. 2002;95(8):870-874.

Wilson J, Russo P, Russo J, et al. Noninvasive monitoring of carbon dioxide in infants
and children with congenital heart disease: end-tidal versus transcutaneous tech-
niques. Journal of intensive care medicine. 2005;20(5):291-295.

Casati A, Squicciarini G, Malagutti G, et al. Transcutaneous monitoring of partial
pressure of carbon dioxide in the elderly patient: a prospective, clinical comparison
with end-tidal monitoring. Journal of clinical anesthesia. 2006;18(6):436-440.



Anestezi Uygulamalarinda Non-Invaziv Karbondioksit Olgum Yontemleri 211

32.

33.

34.

35.

36.

37.

38.

39.

Severinghaus JW. Methods of measurement of blood and gas carbon dioxide during
anesthesia. Anesthesiology. 1960;21:717-726.

Sankaran D, Zeinali L, Igbal S, et al. Non-invasive carbon dioxide monitoring in
neonates: methods, benefits, and pitfalls. Journal of perinatology : official journal of
the California Perinatal Association. 2021:1-10.

Eberhard P. The design, use, and results of transcutaneous carbon dioxide analysis:
current and future directions. Anesthesia and analgesia. 2007;105(6 Suppl):S48-s52.
Conway A, Tipton E, Liu WH, et al. Accuracy and precision of transcutaneous carbon
dioxide monitoring: a systematic review and meta-analysis. Thorax. 2019;74(2):157-
163.

Berkenbosch JW, Tobias JD. Transcutaneous carbon dioxide monitoring during
high-frequency oscillatory ventilation in infants and children. Critical care medicine.
2002;30(5):1024-1027.

O’Connor TA, Grueber R. Transcutaneous measurement of carbon dioxide ten-
sion during long-distance transport of neonates receiving mechanical ventilation.
Journal of perinatology : official journal of the California Perinatal Association.
1998;18(3):189-192.

Geven WB, Nagler E, de Boo T, et al. Combined transcutaneous oxygen, carbon
dioxide tensions and end-expired CO2 levels in severely ill newborns. Advances in
experimental medicine and biology. 1987;220:115-120.

Epstein ME, Cohen AR, Feldman HA, et al. Estimation of PaCO2 by two non-
invasive methods in the critically ill newborn infant. The Journal of pediatrics.
1985;106(2):282-286.



