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EVROPSKY FOND PRO REGIONALNI ROZVOJ

Monitor NIRS —tool or toy?

INVESTUJEME DO VASI BUDOUCNOSTI

Ing. Petr Kudrna, Ph.D., Neonatologické oddéleni GPK VFN v Praze a 1. LF UK,
Ceské vysoké uéeni technické, Fakulta biomedicinského inzenyrstvi

Projekt ,,Péce o nezralé novorozence“, reg, ¢. CZ.2.16/3.1.00/21564
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= PubMed vice nez 6000 zaznamu (key word: NIRS; poslednich 10 let)

= WoS vice nez 100 000 zaznamu (key word: NIRS; poslednich 10 let),
zahrnuty vSechny obory
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Neinvazivni diagnosticka metoda
Vinové delky v rozsahu 700nm — 850nm
Reflexni metoda

,On-line” hodnoty

emitor a detektory NIR zareni

oxymetr

ﬁ
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Lambert-Beeriv zakon — absorbce zafeni je zavisla na materialovych
vlastnostech/svételna draha
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EQUANOX™ Advance
" 8004CA Sensor
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v' Neinvazivni
v Realtime

v’ Continualni
v Regionalni

Penetrovana oblast :~ 2 cm

Adult SomaSensor
SAFB
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Ferrari et al. 2004, Wolf et al. 2007
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a) Continous Wave
- measure intensity attenuation
- Fast acquisition rate

b) Time Domain
- function of time by
fast photon counting detectors.

c) Frequency Domain
use radio-frequency

detected signal is
compared to a reference signal
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s V praxi se Ize setkat se 2 metodami:

* 1) mBLL = modifikovany Beer-Lambert zakon
* Porovnanil, al;
* Meéreni koncentracnich zmén (HHb, O,Hb)

* Délka optické trasy ovlivhuje vysledek rSO,

* 2) SRS = Spatial Resolved Spectroscopy
* porovnanil; al,
* Meéreni relativni koncentrace (HHb, O,Hb)

» Délka optické trasy neovliviuje vysledek rSO,

SRS se jevi jako vice senzitivni metoda méreni v hlubsich oblastech
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RELATIVNI ABSOLUTNI

H-0
A=a.d
a=¢€C
€ — absorbcéni koeficient
. C — koncentrace
HbME lanin a — soucinitel absorbce
Na d — opticka délka

HbO

o C=A/d*e¢
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|
INVOS 5100 (Medtronic) FORE SIGHT (CAS Med. X-100 Equanox (Nonin
Sys) Medical)

NIRO 200nx ROOT + O3 (Masimo)
(Hamamatsu)
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CoNcLUSION:

e i S5 0 52 The commercially available NIRS devices

EE showed highly significant differences in local
Comparison of four near-infrared spectroscopy devices shows that they are cerebral tissue oxygenation levels, to the
only suitable for monitoring cerebral oxygenation trends in preterm infants .
Anna Schneider', Bernd Minnich?, Edda Hofstatter, Christof Weisser', Erna Haltinger-lﬁrgenssen‘, Martin Wald (mwald@salk at)' eXtent that the Ind UStry Can nOt ag ree on
e e ey e uniform and reproducible standards.

Therefore, NIRS should only be used for
Keywords 3 APSTRACI’ ) ) ) ) ] .
ﬁ"f':‘a":er;Dsgég:g%mﬁéza:‘:t’;:n‘:e‘f";z‘s";;“;;;nal Aim: Measuring cerebral oxygenation using near-infrared spectroscopy (NIRS) has taken trend measu rements In preterm Infants .

oxygen saturation on an increasingly important role in the field of neonatology. Several companies have
Correspondence already developed commercial devices, and more publications are reporting absolute
Mam,,'w.a‘dr Priv. Doz, MD, Division for bou_ndary va_lues or percentiles for neonates. We compared fgur commerciaﬂ‘y used
Neanatology, Department of Pediatrics, University devices to discover whether they provided consistent results in the same patients.
Hospial of Salzburg, Mullner Hauptstialle 48, 5020 Methods: We recruited nine preterm infants and tested them for 2 h, using sensors from

Salzburg, Austria. - . . - B
Tel: +43-662-44824861 | two different devices. The measurements were carried out six times on each child, so that all
Foi 147 mon aanasnne | : -

tio dodana sinen anmmnasnd with and athas A satal of C4 crnnasnanants iinan anedsmtad

Rozdil mezi hodnotami mezi pristroji nepresahuje 12 %,
Nejmensi rozdil NIRO 200nx vs. Invos 5100 <3 %

SCHNEIDER, Anna, et al. Comparison of four near-infrared spectroscopy devices shows that they are only
suitable for monitoring cerebral oxygenation trends in preterm infants. Acta Paediatrica, 2014, 103(9): 934-938.
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* 1SO,: hodnota regionalni oxygenace [%]

Vyznam rSO, nutno uvazovat v souvislostech s
dalsimi parametry....

+ HR
- HRV
* SpO,
 |IBP

« EEG

WWW.OPPK.CZ



= Fractional cerebral
tissue oxygen
extraction (FCTOE)

SpO, —r(c)SO,

FCTOE =
Spo,

= Frakcéni tkanova
extrakce kysliku
mozkem

= Vyznam: relativni
mnozstvi kysliku
odebiraného mozkovou
tkani z arterialni krve

= FCcTOE - reflektuje
zmeény v oxygenaci
mozku zpUsobené
pfi¢inami, které
neovliviuji arterialni
saturaci

Fractional somatic tissue
oxygen extraction
(FSTOE)

FSTOE =

SpO, —r(s)SO,
SpO,

Frakéni extrakce kysliku
somatickou tkani

Vyznam: relativni mnozstvi
kysliku spotfebovaného
vnitfnimi organy z arterialni
krve
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Cerebro-splanchnic,
oyRfERAATIPIRABehNIC

c@esnation ratio
( (CS%??)

r(s)SO,
r(c)SO,

CSOR =

« Pomeér regionaini
*sIHABEE FRSNAIRIa
saturace hlavy a téla

* Vyznam: ukazatel
*roVE0aRY: egzatel
z4SYPONANYTDER a

bizieReRgARnOZKU a
bfiSnich organu
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= LAN komunikace
= Ukladani dat na USB

= BlueTooth technologie
= On-line komunikace — protokoly HL7, TCP/IP

= Problémy s kompatibilitou datovych formatu
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Kombinace pulzniho oxymetru a monitoru
NIRS (celkem 4 kanaly)

Moznost rozSifeni o EEG a BIS

Vyuziti jako ,datovy router” pro dalSi
zdravotnickou techniku (infuzni technika,
ventilacni pfistroje)

Centralni sledovani pacientt a propojeni
do NIS

Rozhrani koncipovano dle zvyklosti v USA
(data nejsou majetkem nemocnice — vse
zalohovano u vyrobce systému, nutnost
pouzivani pageru pro sledovani
alarmovych situaci)
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PIné vybaveny monitor zivotnich funkci

Moznost libovolného rozSireni o dalsi
parametry — moduly

Datova synchronizace
Typicky dostupna trendova data
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= Tool and Toy for big girls and boys

= NIRS se jevi jako potentni nastroj pro vedecko-
vyzkumne aktivity
= Jde o stripek do mozaiky DG

= Technologicke rozdily je treba zohlednit pri interpretaci
dat

= S NIRS monitory a daty je tfeba si jeSté ,pohrat"

Doporuceni: Vyndejte NIRS ze skfiné a hrajte si ©
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