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KONJENITAL KALP CERRAHISINDE
YAKIN KIZILOTESI SPEKTROSKOPI
(NIRS) KULLANIMI

Shiraslan BAKHSHALIYEV!

GIRIS

Konjenital kalp hastaligi (KKH) olan ¢ocuklarda
ozellikle acik kalp cerrahisi sirasinda ve sonrasin-
da nérolojik disfonksiyon 6nemli bir sorundur.
Bununla birlikte, son donemlerde konjenital kalp
cerrahisinde gelistirilmis teknikler, iyilestirilmis
perioperatif bakim ile, major akut norolojik anor-
malliklerin prevalans: %1-2 ye diigmiistiir (1).

Mevcut teknolojiler arasinda cerrahi sirasinda
beyin fonksiyonlarinin takibi i¢in Transkraniyal
Doppler, Elektroensefalogram, Bispektral Indeks,
Juguler venéz ampul oksimetresi ve bazi biyobe-
lirtecler bulunmaktadir. Norolojik disfonksiyonu
azaltma umuduyla son yillarda perioperatif do-
nemde Yakin kizil6tesi spektroskopinin (NIRS)
kullanimina hekimlerin ilgisi artmistir. 1977de
Jobsis, beyin doku “oksijen yeterliligini” siirekli
olarak 6l¢mek i¢in noninvaziv NIRS uygulamasini
tanimladi (2). Prematiire yenidoganlarda serebral
oksijenasyonun yatak basi degerlendirmesi igin
kullanimu ilk olarak Brazy ve ark. 1985 yilinda (3),
bundan sonra Greeley ve ark. 1991 yilinda konje-
nital kalp cerrahisinde serebral oksijenasyonun ve
hemodinamiklerin degerlendirilmesinde kullani-
mu1 bildirmisler (4).

1990’larda doku oksimetrelerinin gelistirilmesi
ve NIRS teknolojisinin ticarilesmesi klinik kulla-
nim i¢in ger¢ek zamanli siirekli serebral (ScO2) ve
somatik goriintiiler (StO2) hesaplayan cihazlarin
tiretimine baglanmistir (5). Mevcut NIRS sistem-
lerden pediatride klinik kullanim i¢in tilkemizde
en cok kullanilan cihaz INVOStur (Medtronic,
Minneapolis, MN) (Sekil 1).

NIRS teknolojisinin altinda yatan temel ilke,
yakin kizilotesi spektrumdaki (optimal olarak
700-1,100 nm) 151810 Ozelligi birka¢ santimetre
derinligindeki normal dokuya niifuz etmesidir.
NIRS izleme ile ilgili olarak bu spektrumda 15181
emen {i¢ bilesik vardir: oksihemoglobin, deoksi-
hemoglobin ve sitokrom-c oksidaz. Beer-Lambert
optik yasasinin bir modifikasyonu daha sonra
istenen bir maddenin konsantrasyonunu 6l¢mek
icin kullanilir. Tki farkli dalga boyuna sahip 1181n
absorpsiyonuna dayanir. Boylece, bir NIRS ciha-
z1, ister beyin (serebral NIRS) ister karin (somatik
NIRS) olsun, lokal doku alanina kan akisinin ka-
piler-venoz oksihemoglobin doygunlugunun dog-
ru bir tahminini invaziv olmayan bir sekilde go-
rintiileyebilir ve boylelikle vaskiiler oksijenasyon
(oksijenli, oksijensiz ve toplam hemoglobindeki
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SONUC

Bir¢ok merkez ve hatta tiim tilkeler NIRS takibi-
ni iyi bir bakim standardi olarak benimsemistir.
NIRS izlemenin KKH deki potansiyel roliinii de-
gerlendirirken, bolgesel doku oksijen satiirasyo-
nunun invaziv olmayan, siirekli ve gercek zamanl
olcimii dahil olmak tizere benzersiz niteliklerini
vurgulamak 6nemlidir. NIRS nin dogrulanmas:
zordur ve klinisyenler bu tek veri noktasini bir ka-
rar verme araci olarak kullanmadan 6nce dikkatli
davranmalidir (29). Klinisyen i¢in diistik bir ScO2
seviyesi, hasta yonetiminde herhangi bir degisik-
lik yapilmadan 6nce analiz edilmesi ve diger veri-
lerle karsilastirilmasi gereken bir alarmdan bagka
bir sey degildir. Cok modlu beyin izleme, simdiye
kadar, kalp cerrahisinin neden oldugu anormal-
likleri analiz etmek i¢in en iyi ¢oztimdiir.

KAYNAKLAR

1.  Menache CC, du Plessis AJ, Wessel DL, Jonas RA, New-
burger JW. Current incidence of acute neurologic comp-
lications after open-heart operations in children. Ann
Thorac Surg. 2002;73:1752-8.

2. Jobsis FE. Noninvasive, infrared monitoring of cerebral
and myocardial oxygen sufficiency and circulatory para-
meters. Science 1977;198:1264-7.

3. Brazy JE, Lewis DV, Mitnick MH, Jobsis vander Vliet
FFE. Noninvasive monitoring of cerebral oxygenation in
preterm infants: preliminary observations. Pediatrics
1985;75:217-25

4. Greeley WJ, Bracey VA, Ungerleider RM, et al. Recovery
of cerebral metabolism and mitochondrial oxidation
state is delayed after hypothermic circulatory arrest.
Circulation 1991;84:111400-6.

5. Elwell CE, Cooper CE. Making light work: Illuminating
the future of biomedical optics. Philos Transact A Math
Phys Eng Sci 2011;369:4358-79.

6. Fukui Y, Ajichi Y, Okada E. Monte Carlo prediction of
near-infrared light propagation in realistic adult and ne-
onatal head models. Appl Opt 2003;42:2881-7.

7. Hirsch JC, Charpie JR, Ohye RG, Gurney JG. Ne-
ar-infrared spectroscopy: what we know and what we
need to know--a systematic review of the congeni-
tal heart disease literature. ] Thorac Cardiovasc Surg.
2009 Jan;137(1):154-9, 159el-12. doi: 10.1016/j.jt-
€vs.2008.08.005. Epub 2008 Sep 24. PMID: 19154918.

8. Kurth CD, Steven JL, Montenegro LM, et al. Cerebral
oxygen saturation before congenital heart surgery. Ann
Thorac Surg 2001;72:187-92.

9. Franceschini MA, Thaker S, Themelis G, et al. As-
sessment of infant brain development with frequen-
cy-domain near-infrared spectroscopy. Pediatr Res

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

-342 -

2007;61:546-51.

Wernovsky G, Wypij D, Jonas RA, et al. Postoperative
course and hemodynamic profile after the arterial swit-
ch operation in neonates and infants. A comparison of
low-flow cardiopulmonary bypass and circulatory ar-
rest. Circulation 1995;92:2226-35.

Kurth CD, Steven JL, Montenegro LM, et al. Cerebral
oxygen saturation before congenital heart surgery. Ann
Thorac Surg 2001;72:187-92.

Kussman BD, Laussen PC, Benni PB, et al. Cerebral oxy-
gen saturation in children with congenital heart disease
and chronic hypoxemia. Anesth Analg 2017;125:234-40.
Ortmann LA, Fontenot EE, Seib PM, et al. Use of ne-
ar-infrared spectroscopy for estimation of renal oxyge-
nation in children with heart disease.Pediatr Cardiol
2011;32:748-53.

McNeill S, Gatenby JC, McElroy S, et al. Normal cereb-
ral, renal and abdominal regional oxygen saturations
using near-infrared spectroscopy in preterm infants. J
Perinatol 2011;31:51-7.

Ghanayem NS, Hoffman GM. Near infrared spectros-
copy as a hemodynamic monitor in critical illness. Pedi-
atr Crit Care Med 2016;17:5201-6.

Kurth CD, Levy W], McCann J. Near-infrared spect-
roscopy cerebral oxygen saturation thresholds for hy-
poxia-ischemia in piglets. ] Cereb Blood Flow Metab
2002;22:335-41.

Zaleski KL, Kussman BD. Near-Infrared Spectroscopy
in Pediatric Congenital Heart Disease. J.Cardiothorac
Vasc Anesth. 2020 Feb;34(2):489-500. doi: 10.1053/j.
jvca.2019.08.048. Epub 2019 Sep 3. PMID: 31582201.
Daubeney PE, Smith DC, Pilkington SN, et al. Cerebral
oxygenation during paediatric cardiac surgery: Identifi-
cation of vulnerable periods using near infrared spect-
roscopy. Eur ] Cardiothorac Surg 1998;13:370-7.

Kurth CD, Steven JM, Nicolson SC. Cerebral oxygena-
tion during pediatric cardiac surgery using deep hypo-
thermic circulatory arrest. Anesthesiology 1995;82:74-
82.

Kussman BD, Wypij D, DiNardo JA, et al. Cerebral oxi-
metry during infant cardiac surgery: Evaluation and re-
lationship to early postoperative outcome. Anesth Analg
2009;108:1122-31.

Kurth CD, Steven JM, Nicolson SC, et al. Cerebral oxy-
genation during cardiopulmonary bypass in children. J
Thorac Cardiovasc Surg 1997;113:71-8;discussion 789.
Kurth CD, Steven JM, Nicolson SC, et al. Kinetics of ce-
rebral deoxygenation during deep hypothermic circula-
tory arrest in neonates. Anesthesiology 1992;77:656-61.
Uebing A, Furck AK, Hansen JH, et al. Perioperative ce-
rebral and somatic oxygenation in neonates with hypop-
lastic left heart syndrome or transposition of the great
arteries. ] Thorac Cardiovasc Surg 2011;142:523-30.
Tanidir IC, Ozturk E, Ozyilmaz I, Saygi M, Kiplapinar
N, Haydin S, Guzeltas A, Odemis E. Near infrared spe-
ctroscopy monitoring in the pediatric cardiac cathete-
rization laboratory. Artif Organs. 2014 Oct;38(10):838-
44. doi: 10.1111/a0r.12256. Epub 2014 Jan 10. PMID:
24404951.



25.

26.

27.

28.

29.

Konjenital Kalp Cerrahisinde Yakin Kizil6tesi Spektroskopi (NIRS) Kullanimi

Yoshitani K. Comparison of changes in jugular venous
bulb oxygen saturation and cerebral oxygen saturation
during variations of haemoglobin concentration under
propofol and sevoflurane anaesthesia. British Journal of
Anaesthesia. 2005;94(3):341-6.

Yoshitani K, Kawaguchi M, Miura N, Okuno T, Kanoda
T, Ohnishi Y, et al. Effects of hemoglobin concentration,
skull thickness, and the area of the cerebrospinal fluid
layer on near-infrared spectroscopy measurements.
Anesthesiology. 2007;106(3):458-62

Cengiz KAYA, Mehmet Caner Regional Cerebral Oxy-
gen Saturation Measured by Near-infrared Spectros-
copy: A Systematic Review Bozok Med J 2018;8(1):125-
30

Tortoriello TA, Stayer SA, Mott AR, McKenzie ED,
Fraser CD, Andropoulos DB, Chang AC. A nonin-
vasive estimation of mixed venous oxygen saturation
using near-infrared spectroscopy by cerebral oximetry
in pediatric cardiac surgery patients. Paediatr Ana-
esth. 2005 Jun;15(6):495-503. doi: 10.1111/j.1460-
9592.2005.01488.x. PMID: 15910351.

Durandy Y, Rubatti M, Couturier R. Near Infrared
Spectroscopy during pediatric cardiac surgery: er-
rors and pitfalls. Perfusion. 2011 Sep;26(5):441-6. doi:
10.1177/0267659111408755. Epub 2011 May 18. PMID:
21593082

-343 -



