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DeathDeath
ARDSARDS
ARFARF
AirwayAirway  problemsproblems
PainPain
InfectionsInfections
GI-problemsGI-problems
CoagulationCoagulation  disordersdisorders
SkinSkin  problemsproblems
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Mental disordersMental disorders
Loss Loss of of autonomyautonomy
SeparationSeparation
Sleep disturbancesSleep disturbances
WastingWasting
Medication errorsMedication errors
Electrolyte balanceElectrolyte balance
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Severe brain injurySevere brain injury
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Trauma Trauma patients patients in the in the intensiveintensive
care unitcare unit: : short- short- and and long-timelong-time
survival survival and and predictors predictors of 30-dayof 30-day
mortalitymortality

Ulvik Ulvik A A et al.et al.
Acta Acta Anaesthesiol Scand Anaesthesiol Scand 20062006
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 Seven yearsSeven years
 325 325 patientspatients
 ICU ICU mortality mortality 13.8%13.8%
 Hospital mortality Hospital mortality 17.8%17.8%
 30-day 30-day mortality mortality 16.9%16.9%

- - severe head injurysevere head injury
- - age above age above 50 50 yearsyears
- SAPS II- SAPS II
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Neurosurgical intensiveNeurosurgical intensive
care treatment goalscare treatment goals

(EBIC, BTF)(EBIC, BTF)
 ICPICP << 20 mm  20 mm HgHg
 CPPCPP 60 60 mmHgmmHg
 SAPSAP 100 mm 100 mm HgHg
 PaOPaO22  >> 12  12 kPakPa
 SaOSaO22 >> 96% 96%
 TemperatureTemperature
 B-glucoseB-glucose
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EvidenceEvidence??
 RetrospectiveRetrospective
 LongitudinalLongitudinal  observationalobservational

studiesstudies
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Fluid thresholds Fluid thresholds and and outcomeoutcome
from severe brain injuryfrom severe brain injury

Clifton Clifton GL GL et al.et al.
CCM 2002; 30:739-745CCM 2002; 30:739-745
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 Glasgow Glasgow outcomeoutcome  scorescore at 6 m at 6 m

 PoorPoor  neurologicalneurological  resultsresults::
- ICP- ICP > 25 mm > 25 mm HgHg
- CPP- CPP < 60 mm < 60 mm HgHg
- MAP- MAP < 70 mm < 70 mm HgHg
- - negativenegative  fluidfluid  balancebalance  duringduring
firstfirst  daysdays
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Specialist neurocritical care Specialist neurocritical care andand
outcome from head injuryoutcome from head injury

Patel Patel HC HC et al.et al.
Intensive Care MedIntensive Care Med
2002; 28:547-5532002; 28:547-553
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 Injury severityInjury severity, , outcomeoutcome, GOS at, GOS at
6 6 monthsmonths......

 No No statistically significantstatistically significant
decrease decrease in in mortalitymortality

 More More made a made a good recoverygood recovery
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 ””Specialist neurocritical careSpecialist neurocritical care
with protocol-driven therapy with protocol-driven therapy isis
associated with associated with a a significantsignificant
improvement improvement in in outcome outcome for for allall
patients with severe head injurypatients with severe head injury””
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Reduction Reduction in in mortality frommortality from
severe head injury followingsevere head injury following
introduction introduction of a of a protocol protocol forfor
intensive care intensive care managementmanagement

Clayton Clayton TJ TJ et al.et al.
BJA 2004;93:761-67BJA 2004;93:761-67
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 843 843 patientspatients
 ICU ICU mortalitymortality

- 19.95% to 13.5%- 19.95% to 13.5%
 Hospital mortalityHospital mortality

- 24.55% to 20.8%- 24.55% to 20.8%
 No No changechange: median ICU and: median ICU and

hospital length hospital length of of staystay
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Management of Management of brain-injuredbrain-injured
patients by patients by an an evidence-basedevidence-based
medicine protocol improvesmedicine protocol improves
outcomes outcomes and and decreases hospitaldecreases hospital
chargescharges

Fakhry Fakhry SM SM et al.et al.
J Trauma 2004;56:492-9J Trauma 2004;56:492-9
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 MortalityMortality, GOS etc., GOS etc.
 Decrease Decrease in:in:

- - mortalitymortality
- - days days in in hospitalhospital
- - hospital chargeshospital charges
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Outcome after traumatic brainOutcome after traumatic brain
injury improved by injury improved by an an organizedorganized
secondary insult program secondary insult program andand
standardized neurointensive carestandardized neurointensive care

Elf Elf K K et al.et al.
Crit Care Med Crit Care Med 2002;30:2129-2002;30:2129-
21342134



2929

 MortalityMortality, GOS , GOS >> 6  6 monthsmonths
 HigherHigher  survivalsurvival

- 60 - 60 –– 97.2% 97.2%
 MoreMore  withwith  favourablefavourable  outcomeoutcome

- 40 - 40 –– 84% 84%



Other aspectsOther aspects
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Development Development of of renal failurerenal failure
during initial during initial 24 h of 24 h of intensiveintensive
care unit stay correlates withcare unit stay correlates with
hospital mortality hospital mortality in traumain trauma
patientspatients

Ala-Kokko Ala-Kokko T T et al.et al.
Acta Acta Anaesthesiol ScandAnaesthesiol Scand
2006; 50: 828-8322006; 50: 828-832
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 Finnish Finnish ICU ICU databasedatabase
 22 22 hospitalshospitals
 Helsinki Trauma Center data Helsinki Trauma Center data notnot

in the in the databasedatabase
 3.5 3.5 yearsyears
 1993 1993 pts pts –– 1044  1044 ptspts

- - isolated head traumas isolated head traumas andand
burns excludedburns excluded
- - missing missing datadata
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 ICU ICU mortality mortality 5.6% (58 5.6% (58 ptspts))

 ARF (ARF (krea krea > 300micromol/l) in> 300micromol/l) in
3.5% (37 3.5% (37 ptspts) of ) of patients duringpatients during
the the first first 24 24 hourshours

- the ICU - the ICU mortality mortality 46%46%
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 ””Tyranny Tyranny of of distancedistance””

 ””There There is no is no substitute substitute forfor
experienceexperience””
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An An Analysis Analysis of of Errors CausingErrors Causing
Morbidity Morbidity and and Mortality Mortality in ain a
Trauma Trauma SystemSystem: A Guide for: A Guide for
Quality ImprovementQuality Improvement

Davis JW Davis JW et al.et al.
J Trauma 1992: 32: 660-667J Trauma 1992: 32: 660-667
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 Failure Failure to to evaluate abdomenevaluate abdomen
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Analysis Analysis of of preventable preventable traumatrauma
deaths deaths and and inapproproate inapproproate traumatrauma
care care in a in a rural staterural state

Esposito Esposito TJ TJ et al.et al.
J Trauma 1995; 39: 955-962J Trauma 1995; 39: 955-962
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Post-emergencyPost-emergency
departmentdepartment

 DelayDelay  oror  inappropriateinappropriate  operationoperation
 FluidFluid management management
 HeadHead  injuryinjury management management
 Management of Management of infectioninfection
 Management of Management of rebleedingrebleeding
 VentilatorVentilator management management
 OtherOther
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Crystalloids Crystalloids and and colloids colloids inin
trauma trauma resuscitationresuscitation: a : a briefbrief
overview overview of of current debatecurrent debate
Rizoli Rizoli J Trauma 2003;54:S82-S88J Trauma 2003;54:S82-S88

””In trauma, the In trauma, the use use of of colloids colloids isis
associated with associated with a a trend towardtrend toward
increased mortalityincreased mortality””
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CrystalloidsCrystalloids vs.  vs. colloidscolloids in  in fluidfluid
resuscitationresuscitation: a : a systematicsystematic  reviewreview
ChoiChoi PT  PT et al.et al. CCM 1999;27:200- CCM 1999;27:200-
210210

””CrystalloidCrystalloid  resuscitationresuscitation is is
associatedassociated  withwith a  a lowerlower  mortalitymortality
in trauma in trauma patientspatients..
MethodologicalMethodological  limitationslimitations
precludepreclude  anyany  evidenceevidence  basedbased
clinicalclinical  recommendationsrecommendations””
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Hemoglobin-Hemoglobin-  triggertrigger

Anemia management Anemia management programprogram
reducesreduces  transfusiontransfusion  volumesvolumes,,
incidenceincidence of  of ventilator-ventilator-
associatedassociated pneumonia, and  pneumonia, and costcost
in trauma in trauma patientspatients

EarlyEarly A  A et al.et al. J Trauma 2006; J Trauma 2006;
61:1-761:1-7



Missed injuriesMissed injuries
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Delayed intracranialDelayed intracranial
haemorrhage haemorrhage in in patient withpatient with
multiple multiple trauma and trauma and shock-shock-
related hypotensionrelated hypotension

Lee ST, Lee ST, Lui Lui TNTN
Acta Acta Neurochir Neurochir 1991; 113: 121-1991; 113: 121-
124124
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CT CT detection detection of of occultoccult
pneumothorax pneumothorax in in multiplemultiple
trauma trauma patientspatients

Bridges Bridges KG KG et al.et al.
The Journal of The Journal of EmergencyEmergency
Medicine Medicine 1993; 11: 179-1861993; 11: 179-186
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ConclusionsConclusions

 TBI 1. TBI 1. threatthreat
 SpecialistSpecialist  neurocriticalneurocritical  carecare  withwith

protocol-drivenprotocol-driven  therapytherapy
 AgeAge  correlatescorrelates  withwith  deathdeath
 General General ICU-therapyICU-therapy

- - diagnosisdiagnosis
- - preventionprevention of ARF of ARF
- - transfusiontransfusion  policypolicy
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Yleinen tehohoitoYleinen tehohoito
 ““YleisetYleiset”” periaatteet periaatteet

- muuttuvat ajan funktiona- muuttuvat ajan funktiona
 Keuhkoja suojaava ventilaatioKeuhkoja suojaava ventilaatio

- - inspiriumin inspiriumin tasannevaiheen painetasannevaiheen paine
(< 30-35 (< 30-35 mmHgmmHg))
- kertatilavuus (6-8 ml/kg) Ei jos- kertatilavuus (6-8 ml/kg) Ei jos
aivovammaaivovamma
- myös vatsamakuu- myös vatsamakuu

 Critical illness hyperglykemiaCritical illness hyperglykemia
- - normoglykemianormoglykemia

 KortikosteroiditKortikosteroidit
- pitkittynyt ARDS, - pitkittynyt ARDS, vasoaktiivitukeavasoaktiivitukea
vaativa vaativa sepsissepsis

 Hb Hb - stabiili tila / aktiivi vuoto / PS- stabiili tila / aktiivi vuoto / PS
hajoaminenhajoaminen


