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The opinions, views and com m ents The opinions, views and com m ents 
expressed during this presentat ion expressed during this presentat ion 
and any responses I m ay give to and any responses I m ay give to 
quest ions which m ay be asked are quest ions which m ay be asked are 
solely m y own and do not necessarily solely m y own and do not necessarily 
reflect the opinions or policies of reflect the opinions or policies of 
Novo Nordisk I nc., it s directors, Novo Nordisk I nc., it s directors, 
officer, em ployees, agents or officer, em ployees, agents or 
representat ives.representat ives.



1.1. I CP and CPPI CP and CPP

2.2. EEGEEG

3.3. Jugular venous Jugular venous 
oxygen saturat ion oxygen saturat ion 
(SjO(SjO22))

4.4. Transcranial Doppler Transcranial Doppler 
ult rasonographyult rasonography

5.5. LaserLaser -- Doppler Doppler 
Cort ical Cort ical Flowm etryFlowm etry

6.6. ETCOETCO22

7.7. Evoked Potent ialsEvoked Potent ials

8.8. Brain t issue Brain t issue 
oxygenat ion (SrOoxygenat ion (SrO22) ) 
m onitor ing by near m onitor ing by near 
infrared spect roscopy infrared spect roscopy 
(NI RS)(NI RS) **

9.9. MicrodialysisMicrodialysis**

10.10. Regional Brain Tissue Regional Brain Tissue 
O2 (Pt iO2) , CO2 O2 (Pt iO2) , CO2 
(Pt iCO2) and pH(Pt iCO2) and pH

*Both cleared by the US FDA for clinical use.



1.1. Standard of care in Standard of care in 
m any PI CUs.m any PI CUs.

2.2. Allows m easurem ent Allows m easurem ent 
of I CP and rem oval of I CP and rem oval 
of CSF.of CSF.

3.3. New catheters allow New catheters allow 
for I CP m easurem ent for I CP m easurem ent 
during CSF drainage.during CSF drainage.





2003 EBM report on severe TBI in children gives 2003 EBM report on severe TBI in children gives 
st rong support for the value in m onitor ing I CP st rong support for the value in m onitor ing I CP 
both in term s of outcom e and determ ining a both in term s of outcom e and determ ining a 
t reatm ent threshold (15t reatm ent threshold (15-- 25 m m Hg) .25 m m Hg) .
I nt ravent r icularI nt ravent r icular catheter: m ore frequent use, catheter: m ore frequent use, 
m ore accurate, provides m ethod of m ore accurate, provides m ethod of TxTx via CSF via CSF 
rem oval, assess PV/ com pliance status.rem oval, assess PV/ com pliance status.
Fiberopt icFiberopt ic t ransducert ransducer -- t ipped catheters (t ipped catheters ( FTCsFTCs))
•• monitor the variations in the amount of light reflected monitor the variations in the amount of light reflected 

from a pressurefrom a pressure-- sensitive diaphragm located at the sensitive diaphragm located at the 
catheter tipcatheter tip

•• Versat ilit y of placem ent , robust to art ifact , m onitor and Versat ilit y of placem ent , robust to art ifact , m onitor and 
drain sim ultaneously but requires dedicated equipm ent , drain sim ultaneously but requires dedicated equipm ent , 
more costly, and more costly, and ++ 6 m m Hg dr ift over 5 days.6 m m Hg dr ift over 5 days.



Cerebral perfusion pressure (CPP) = MAPCerebral perfusion pressure (CPP) = MAP-- I CPI CP
CPP drives the cerebral blood flow (CBF) and CPP drives the cerebral blood flow (CBF) and 
keeps oxygen and other essent ial nut r ients keeps oxygen and other essent ial nut r ients 
flowing to the brain, thus m aintenance of a flowing to the brain, thus m aintenance of a 
certain CPP value needed to m inim ize r isk of certain CPP value needed to m inim ize r isk of 
cerebral ischem ia. cerebral ischem ia. 
CPP is a cont inuous calculat ion derived from the CPP is a cont inuous calculat ion derived from the 
t im et im e-- averaged difference between two averaged difference between two 
physiologic signals (CPP = MAP physiologic signals (CPP = MAP -- I CP) . I CP) . 
2003 EBM report findings:2003 EBM report findings:
•• CPP CPP -- m inim um of 40 m m Hg in children vs. EBM of m inim um of 40 m m Hg in children vs. EBM of 

adult TBI supports a m inim um level of 70 m m Hgadult TBI supports a m inim um level of 70 m m Hg
•• Whether this m inim um should be adjusted depending on Whether this m inim um should be adjusted depending on 

a childa child’’s age remains undetermined.s age remains undetermined.



Not frequent ly used in PI CU due to:Not frequent ly used in PI CU due to:
I nfrequency of seizures in pediat r ic TBII nfrequency of seizures in pediat r ic TBI
Difficulty in placingDifficulty in placing-- rem oving leadsrem oving leads
No prospect ive data to support clinical ut ilit yNo prospect ive data to support clinical ut ilit y
Difficult to interpret at bedsideDifficult to interpret at bedside

EEG is used for:EEG is used for:
TBI pat ients with seizure or suspected seizuresTBI pat ients with seizure or suspected seizures
Tit rat ion of Tit rat ion of pentobarbpentobarb com acom a
HypoxicHypoxic-- ischem ic encephalopathyischem ic encephalopathy
BI S use increasing in OR and I CUBI S use increasing in OR and I CU



Most com m on is a 20 lead EEG with Most com m on is a 20 lead EEG with 
cont inuous recording and sim ultaneous cont inuous recording and sim ultaneous 
digital video recording with clinical digital video recording with clinical 
annotat ions m ade by bedside observers annotat ions m ade by bedside observers 
(PI CU RN or parent ) .(PI CU RN or parent ) .
System s can acquire 32, 64, 128, or m ore System s can acquire 32, 64, 128, or m ore 
channels, with higher num bers used for channels, with higher num bers used for 
large arrays of elect rodes.large arrays of elect rodes.
I nstant I nstant rem ontagerem ontage for bet ter localizat ion for bet ter localizat ion 
and interpretat ion of focal or generalized and interpretat ion of focal or generalized 
abnorm alit ies abnorm alit ies 
Autom ated software for seizure detect ion Autom ated software for seizure detect ion 




