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Lecture TopicsLecture Topics

�� Current evidence for association between Current evidence for association between perioperativeperioperative
anesthetic management and outcomesanesthetic management and outcomes
�� Recovery from anesthesiaRecovery from anesthesia
�� Postoperative awarenessPostoperative awareness
�� Hypnotic Hypnotic ““ depth of anesthesiadepth of anesthesia””

�� Potential mechanisms for longPotential mechanisms for long--term influence of term influence of 
anesthesia on outcomesanesthesia on outcomes
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Does the Use of a Brain Function Monitor Does the Use of a Brain Function Monitor 
Improve Outcome?Improve Outcome?



BispectralBispectral Index for Improving Index for Improving AnaestheticAnaestheticDelivery Delivery 
and Postoperative Recovery: Cochrane Reviewand Postoperative Recovery: Cochrane Review

�� Objective:Objective:Does the incorporation of BIS into the Does the incorporation of BIS into the 
standard practice of managing standard practice of managing anaesthesiaanaesthesia::
�� Reduce consumption of Reduce consumption of anaestheticanaestheticagentsagents
�� Recovery timeRecovery time
�� Incidence of recall awarenessIncidence of recall awareness
�� Total cost of Total cost of anaesthesiaanaesthesiamanagementmanagement

Cochrane Review 2007: Issue 4



BispectralBispectral Index for Improving Index for Improving AnaestheticAnaestheticDelivery Delivery 
and Postoperative Recovery: Cochrane Reviewand Postoperative Recovery: Cochrane Review

�� Methods:Methods:
�� All All RCTsRCTsdealing with the use of BIS or clinical dealing with the use of BIS or clinical 

signs in the titration of signs in the titration of anaestheticanaestheticagentsagents
�� Adult patients Adult patients �� 18 years18 years
�� Any type of surgery under general Any type of surgery under general anaesthesiaanaesthesia

�� Included only 20 studiesIncluded only 20 studies

Cochrane Review 2007: Issue 4



BispectralBispectral Index for Improving Index for Improving AnaestheticAnaestheticDelivery Delivery 
and Postoperative Recovery: Cochrane Reviewand Postoperative Recovery: Cochrane Review

�� Conclusions:Conclusions:
�� AnaesthesiaAnaesthesia, guided by BIS, kept within the recommended , guided by BIS, kept within the recommended 

range, could improve anesthetic delivery and postoperative range, could improve anesthetic delivery and postoperative 
recovery from relatively deep anesthesiarecovery from relatively deep anesthesia

�� BISBIS--guided guided anaesthesiaanaesthesiahas a significant impact on reducing has a significant impact on reducing 
the incidence of the incidence of intraoperativeintraoperativerecall in surgical patients with recall in surgical patients with 
high risk of awarenesshigh risk of awareness

�� Insufficient evidence to support the costInsufficient evidence to support the cost--benefit of BIS benefit of BIS 
monitoringmonitoring

Cochrane Review 2007: Issue 4



A man named Clay, who undergoes heart surgery while experiencingA man named Clay, who undergoes heart surgery while experiencinga a 
phenomenon called "anesthetic awareness," leaving him awake but phenomenon called "anesthetic awareness," leaving him awake but 
paralyzed throughout the operation.paralyzed throughout the operation.

“‘ Awake ’ will do to surgery what ‘ Jaws ’ did 
to swimming in the ocean.”



The The ““ ExpertsExperts””

Incidence: 1Incidence: 1--2 per 1,0002 per 1,000

““ To prove that the BIS monitor can prevent awareness To prove that the BIS monitor can prevent awareness 
would require a study of over 40,000 patients would require a study of over 40,000 patients …”…”

…. and will never be done

…. will ruin your research career



�� C Section under GAC Section under GA
�� HighHigh--risk cardiacrisk cardiac

•• EF <30%; severe AS; pulmonary HTN; urgent surgeryEF <30%; severe AS; pulmonary HTN; urgent surgery

�� HemodynamicallyHemodynamicallyunstableunstable
•• trauma; blood loss; poor cardiac functiontrauma; blood loss; poor cardiac function

�� Rigid bronchoscopyRigid bronchoscopy

�� OtherOther
•• PHxPHx awareness, chronic drug therapyawareness, chronic drug therapy

Incidence of Awareness: 1:100

What What ii f f wwe e ttargetargethhighigh--rriskisk ppatientsatients? ? 

Myles PS, et al. Lancet 2004

BispectralBispectral Index Monitoring to Prevent Awareness Index Monitoring to Prevent Awareness 
during during AnaesthesiaAnaesthesia: : The BThe B--Aware TrialAware Trial



And look for a big difference between groups And look for a big difference between groups …….. .. 

�� Not:Not: 0.2% to 0.1%0.2% to 0.1%

�� But:But: 1% to 0.1%1% to 0.1%

��� ���� � sample size: 2300 patientssample size: 2300 patients

(12 cases vs. 1(12 cases vs. 1--2 cases)2 cases)

80% power80% power



Bispectral index monitoring to prevent awareness during 
anaesthesia: the B-Aware Trial

Myles PS, et al. Lancet 2004

Research Question: Research Question: 

““ Does BIS monitoring prevent awareness in highDoes BIS monitoring prevent awareness in high--risk risk 
patients under general patients under general anesthesiaanesthesia??””



BB--AwareAware Trial: Trial: designdesign

2500 high2500 high--risk ptsrisk pts

BISBIS Routine CareRoutine Care

Interviews (awareness)Interviews (awareness)

�� Blinded assessors and blinded EACBlinded assessors and blinded EAC

} 4 hrs
24 hrs
30 days
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13 Cases of Awareness13 Cases of Awareness

Laparotomy:Remembers going “half asleep”, then 
hearing shouting (“…do things faster… because things 
are crashing…”).  He felt pain and was anxious, dizzy 
and breathless, and could not move.  

CABG: Heard noises and voices during surgery; had 
severe pain of “people trying to tear my chest apart”. 

Lung Tx:Heard conversations regarding the war in Afghanistan, recalling 
her disagreement with the views being put forward; unable to move or 
speak. Also remembers a suction tube being placed in her throat, which 
was uncomfortable, and someone saying “there are lots of secretions”.

Whipple’s:Heard the anesthesiologist say “the pressure is 
really low”, and the surgeon respond “can you do 
something about it”.  Recalls movement and pain within the 
abdomen.  Tried to, but could not move.



BIS GroupBIS Group Routine Care Group Routine Care Group 

(n=1227)(n=1227) (n=1238)(n=1238)

Confirmed awarenessConfirmed awareness 22 1111

�� 55--fold reductionfold reduction

RRR: 82%   (95% CI: 17RRR: 82%   (95% CI: 17--98%),  P = 0.02298%),  P = 0.022

Bispectral index monitoring to prevent awareness during 
anaesthesia: the B-Aware Trial

Myles PS, et al. Lancet 2004



Awareness Cases with BISAwareness Cases with BIS



Dreaming in the BDreaming in the B--Aware StudyAware Study

BIS GroupBIS Group Routine Care Routine Care 
Group Group 

(n=1227)(n=1227) (n=1238)(n=1238)

Dreaming at 4 hrsDreaming at 4 hrs 2.7% 2.7% 5.7%5.7%

P = 0.005P = 0.005



Grant Wood 1930

Art Institute of Chicago



Anesthesia Awareness and the Anesthesia Awareness and the BispectralBispectral
Index:Index: BB--Unaware TrialUnaware Trial

�� 2000 patients randomly assigned to:2000 patients randomly assigned to:
�� BIS between 40BIS between 40--60 or60 or
�� EndEnd--tidal anesthetic gas (ETAG) of 0.7 to 1.3 MACtidal anesthetic gas (ETAG) of 0.7 to 1.3 MAC

�� Postoperative assessments for awarenessPostoperative assessments for awareness
�� 24 hrs, 2424 hrs, 24--72 hrs, and 30 days 72 hrs, and 30 days postoppostop

�� Audible alarms set in each groupAudible alarms set in each group

�� Sign on anesthesia machine asking practitioners to Sign on anesthesia machine asking practitioners to ““ check the BIS value or check the BIS value or 
endend--tidal anesthetic gas (ETAG) concentration and to consider whethetidal anesthetic gas (ETAG) concentration and to consider whether the r the 
patient might have intrapatient might have intra--operative awarenessoperative awareness””
�� Probable Hawthorne Effect Probable Hawthorne Effect –– a temporary change in behavior in response to a a temporary change in behavior in response to a 

change in environmental conditionschange in environmental conditions

N Engl J Med 2008; 358: 1097



Most of Us Overdose ElderlyMost of Us Overdose Elderly

�� Is the ETAG measurement appropriate?Is the ETAG measurement appropriate?

�� Gas monitorsGas monitors
�� Assume patient is 40 yrs oldAssume patient is 40 yrs old
�� Do not know what other drugs givenDo not know what other drugs given
�� Do not know opioids & epidurals lower MACDo not know opioids & epidurals lower MAC
�� Underestimate brain concentration on emergenceUnderestimate brain concentration on emergence

�� Mean age of patients in BMean age of patients in B --Unaware study was 59 Unaware study was 59 ±± 14 years14 years

�� Elderly patients were overdosed using MAC Elderly patients were overdosed using MAC 



�� Two cases of definite awareness in each groupTwo cases of definite awareness in each group
�� BIS > 60 in one caseBIS > 60 in one case
�� ETAG concentration < 0.7 MAC in three casesETAG concentration < 0.7 MAC in three cases
�� Episodes when BIS was not recording in BIS groupEpisodes when BIS was not recording in BIS group

�� Study did not show a lower incidence of anesthesia Study did not show a lower incidence of anesthesia 
awareness using BIS monitoringawareness using BIS monitoring
�� 2/1000 patients in each group2/1000 patients in each group

Anesthesia Awareness and the Anesthesia Awareness and the BispectralBispectral
Index:Index: BB--Unaware TrialUnaware Trial

N Engl J Med 2008; 358: 1097



Avidan M et al. N Engl J Med 2008;358:1097-1108

BIS Values and ETAG Concentrations over the Course of the Anesthesia in Patients with Definite 
Anesthesia Awareness in the BIS-Guided Group



�� LetterLetter’’ s to the editors to the editor
�� Inadequate sample size Inadequate sample size –– study enrolled patients with a low study enrolled patients with a low 

risk of awareness risk of awareness 
�� Would lead to reduction of events Would lead to reduction of events –– only 4 in 2000 patients (compared only 4 in 2000 patients (compared 

to 13 in 2500 in the Bto 13 in 2500 in the B--Aware trial with highAware trial with high--risk patients)risk patients)

�� ETAGETAG--protocol is not routine in clinical practiceprotocol is not routine in clinical practice
�� Not possible to monitor for awareness during TIVANot possible to monitor for awareness during TIVA
�� A monitor will A monitor will ““ not alter the anesthesia outcome unless the not alter the anesthesia outcome unless the 

information derived from it is acted oninformation derived from it is acted on””

Anesthesia Awareness and the Anesthesia Awareness and the BispectralBispectral
Index:Index: BB--Unaware TrialUnaware Trial

N Engl J Med 2008; 358: 1097



Is Anesthesia Associated with Is Anesthesia Associated with 
OneOne--Year Mortality?Year Mortality?



Prospective Observational TrialProspective Observational Trial

�� SingleSingle--Center (USA)Center (USA)
�� 1064 adults undergoing GA for non1064 adults undergoing GA for non--cardiac surgerycardiac surgery
�� Demographic, hemodynamic, intraoperative factors analyzed for Demographic, hemodynamic, intraoperative factors analyzed for 

association with oneassociation with one--year mortality year mortality 

�� 1 Year Mortality Rate = 5.5%1 Year Mortality Rate = 5.5%

�� Cox Proportional Hazard ModelingCox Proportional Hazard Modeling
�� Evaluate categorical & continuous cofactorsEvaluate categorical & continuous cofactors
�� Significant univariate predictors determinedSignificant univariate predictors determined
�� Forward stepForward step--wise multivariate modelwise multivariate model
�� 95% Confidence Intervals via Bootstrapping95% Confidence Intervals via Bootstrapping

Monk et al. Anesth Analg 2005;100:4-10



Evaluation of Factors Affecting  Evaluation of Factors Affecting  
Postoperative OutcomePostoperative Outcome

Prospective longitudinal study evaluating the effect of Prospective longitudinal study evaluating the effect of 
patient characteristics, procedure and anesthetic patient characteristics, procedure and anesthetic 
variables on outcome was evaluated using multivariate variables on outcome was evaluated using multivariate 
modelingmodeling

�� CoCo--morbidity Scores, Demographics, Patient Historymorbidity Scores, Demographics, Patient History
�� Medications, Anesthetic Agents / Duration, Surgery TypeMedications, Anesthetic Agents / Duration, Surgery Type
�� Cumulative Deep Anesthesia Time (BIS < 45)Cumulative Deep Anesthesia Time (BIS < 45)
�� Intraoperative HemodynamicsIntraoperative Hemodynamics



Independent Multivariate PredictorsIndependent Multivariate Predictors
of Oneof One--Year MortalityYear Mortality

Monk et al. Anesth Analg 2005;100:4-10

0.01250.01251.036  [1.0061.036  [1.006--1.066]1.066]
Hypotension Hypotension 
SBP < 80 mm Hg SBP < 80 mm Hg (per minute)(per minute)

0.01210.01211.244  [1.0621.244  [1.062--1.441]1.441]
Cumulative Deep Hypnotic Cumulative Deep Hypnotic 
Time (BIS < 45) Time (BIS < 45) (per hour)(per hour)

<0.0001<0.000116.116  [10.110 16.116  [10.110 ––
33.717]33.717]

Charlson Comorbidity Charlson Comorbidity 
Score  Score  (3+ (3+ vsvs00--2)2)

P ValueP ValueRelative Risk Relative Risk 
[Bootstrapped 95% CI][Bootstrapped 95% CI]PredictorPredictor

c-statistic:  0.847 [95%CI: 0.788-0.906, p < 0.001]



Anesth Analg 2009; 108:508-12



Is Depth of Anesthesia Associated Is Depth of Anesthesia Associated 
with Onewith One--Year Mortality?Year Mortality?

�� MultiMulti --center Prospective Trial (Sweden)center Prospective Trial (Sweden)
�� 4087 General Anesthetics, Non4087 General Anesthetics, Non--cardiac Surgerycardiac Surgery
�� Malignancy data from National Registry of CancerMalignancy data from National Registry of Cancer

�� 1 Year Mortality Rate = 4.3%1 Year Mortality Rate = 4.3%

�� 2 Year Mortality Rate = 6.5%2 Year Mortality Rate = 6.5%

�� Deep Anesthesia Time (BIS < 45): Deep Anesthesia Time (BIS < 45): 
�� Significant Independent Predictor Of MortalitySignificant Independent Predictor Of Mortality

�� At both 1 years and 2 yearsAt both 1 years and 2 years

Lindholm et al. Anesth Analg 2009; 108:508-12



Causes of Death in First 2 Years after SurgeryCauses of Death in First 2 Years after Surgery

3%3%4433OtherOther

2%2%2233Homicide or Homicide or 
SuicideSuicide

5%5%4 (4%)4 (4%)8 (5%)8 (5%)Organ FailureOrgan Failure

19%19%21 (11%)21 (11%)30 (17%)30 (17%)CardiovascularCardiovascular

71%71%60 (65%)60 (65%)130 (75%)130 (75%)MalignancyMalignancy

Total           Total           
(n = 266)(n = 266)

Year 2         Year 2         
(n = 92)(n = 92)

Year 1       Year 1       
(n = 174)(n = 174)

Lindholm et al. Anesth Analg 2009; 108:508-12



Hazard Model of 2Hazard Model of 2--Year MortalityYear Mortality
Accounting for TimeAccounting for Time--Varying Importance of Risk FactorsVarying Importance of Risk Factors

• Predictors of 2 year mortality without Cancer 
in the model

• ASA Score Class IV   HR 11.5 (4.4 – 30.4)
• Age > 80 years           HR 5.0 (3.1 – 8.2)
• TBIS < 45                      HR 1.18 (1.1 – 1.3)

• When Cancer added to the model, there was 
no significant relationship between TBIS < 45 and
mortality

Lindholm et al. Anesth Analg 2009; 108:508-12



Risk of Death with TRisk of Death with TBISBIS < 45 with Respect< 45 with Respect
to Cancer Status (n = 4087)to Cancer Status (n = 4087)

1.081.081.04                      1.161.04                      1.16TotalTotal

1.121.121.09                     1.201.09                     1.20M2M2

1.071.070.89                     1.330.89                     1.33M1M1

0.840.840.78                     0.930.78                     0.93M0M0

TotalTotalRR per hour BIS < 45RR per hour BIS < 45

Year 1                Year 2Year 1                Year 2

Cancer StatusCancer Status

M0 = no history of pre-existing malignancy  M1 = not M0 or M2
M2 = malignancies with surgery time > 90 min and associated with � life span

Lindholm et al. Anesth Analg 2009; 108:508-12



Mortality within 2 years of Surgery in Relation Mortality within 2 years of Surgery in Relation 
to Low BIS and Malignancyto Low BIS and Malignancy

Conclusions:
• Confirms statistical relationship between 1 year 

mortality and TBIS < 45 
• Extends this relationship to 2 years after surgery
• Most important associations between co-morbidity

and death (ASA, age, pre-existing malignancy)
• The relationship between TBIS < 45 and mortality

may not be causal
• If there is a causal impact from TBIS < 45, the 
effect is probably very weak

Lindholm et al. Anesth Analg 2009; 108:508-12



Watson et al. CCM 2008: 36:12



Burst Suppression in ICU is Associated with Burst Suppression in ICU is Associated with 
Increased Mortality at 6 MonthsIncreased Mortality at 6 Months

�� Objective:Objective: To investigate the relationship between To investigate the relationship between oversedationoversedationand and 
mortality in mechanically ventilated patients in the ICUmortality in mechanically ventilated patients in the ICU

�� Methods:Methods: Post hoc analysis of 125 patientsPost hoc analysis of 125 patients
�� Most common diagnosis Most common diagnosis –– sepsis/pneumoniasepsis/pneumonia
�� Sedation not controlled Sedation not controlled –– benzodiazepines benzodiazepines ±± propofolpropofol
�� Daily BIS monitoringDaily BIS monitoring

�� Results: Results: 
�� Burst Burst supressionsupressionoccurred in 39% of patientsoccurred in 39% of patients
�� Morality Rate in first 6 months Morality Rate in first 6 months 

�� 59% (29 of 49 patients) with burst suppression59% (29 of 49 patients) with burst suppression
�� 33% (25 of patients) without burst suppression33% (25 of patients) without burst suppression
�� HazardHazard’’ s ration = 2.04, CI = 1.12s ration = 2.04, CI = 1.12--3.70, p = 0.023.70, p = 0.02

�� Conclusion: Conclusion: The presence of burst The presence of burst supressionsupressionwas an independent was an independent 
predictor of increased death at  6 monthspredictor of increased death at  6 months

Watson et al. CCM 2008: 36:12



How could anesthesia managementHow could anesthesia management
affect  patient outcomes as long affect  patient outcomes as long 

one year after surgery?one year after surgery?



Does Excessive Anesthetic Depth Affect LongDoes Excessive Anesthetic Depth Affect Long--
Term Outcomes?Term Outcomes?

� Sensitivity of 
brain to anesthetic 
effects in:

• Elderly
• Individuals with
advanced cancer



66 year old male 86 year old brain

Aging Brain loses neurons
Brain loses 10% of its weight by age 90 years



•• Brain of elders or those with advanced cancer Brain of elders or those with advanced cancer 
may be more sensitive to anestheticsmay be more sensitive to anesthetics

•• Excessive anesthesia predisposes patient to Excessive anesthesia predisposes patient to 
proximal complicationsproximal complications

•• Postoperative deliriumPostoperative delirium
•• Silent regurgitationSilent regurgitation
•• Postoperative pulmonary problemsPostoperative pulmonary problems

Does Excessive Anesthetic Depth Affect LongDoes Excessive Anesthetic Depth Affect Long--
Term Outcomes?Term Outcomes?



•• Elderly brain is more sensitive to anestheticsElderly brain is more sensitive to anesthetics
•• Cancer may alter bloodCancer may alter blood--brain barrier toobrain barrier too

•• Excessive anesthesia predisposes patient to Excessive anesthesia predisposes patient to 
proximal complicationsproximal complications

•• Postoperative deliriumPostoperative delirium
•• Silent regurgitationSilent regurgitation
•• PostopPostoppulmonary problemspulmonary problems

•• Inhalational anesthetics may be Inhalational anesthetics may be neurotoxicneurotoxic!!!!

Does Excessive Anesthetic Depth Affect LongDoes Excessive Anesthetic Depth Affect Long--
Term Outcomes?Term Outcomes?



Are Anesthetic Agents Are Anesthetic Agents NeurotoxicNeurotoxic??

Soluble protein remaining in
filtrate after incubation of amyloid
ß42 with halothane (0-10mM), 
isoflurane (0-10mM), ethanol 
(0-100mM), or propofol (0-10� M)
for 12 hours at 37°C. 

Conclusions:
At all concentrations, inhaled 
agents enhance oligomerization
and cytotoxicity of AD associated
peptides.

Propofol inhibits oligomerization
at low concentrations but enhances
at very high concentrations.

Eckenhoff. Anesthesiology 2004; 101:703

Gray area represents clinical anesthesia doses



Copyright ©2007 Society for Neuroscience

J. Neurosci. 2007;27:1247-1254

Hypothetical pathway by which isoflurane induces a vicious cycle of apoptosis and 
A{beta} generation and aggregation



•• Anesthetic effects on elderly brainAnesthetic effects on elderly brain
•• Excessive anesthesia predisposes patient to Excessive anesthesia predisposes patient to 

proximal complicationsproximal complications
•• Postoperative deliriumPostoperative delirium
•• Silent regurgitationSilent regurgitation
•• PostopPostoppulmonary problemspulmonary problems

•• Inhaled anesthetics may be Inhaled anesthetics may be neurotoxicneurotoxic
•• Altered inflammatory stateAltered inflammatory state

Does Excessive Anesthetic Depth Affect LongDoes Excessive Anesthetic Depth Affect Long--
Term Outcomes?: PROTerm Outcomes?: PRO





How does Anesthesia and Surgery Affect the How does Anesthesia and Surgery Affect the 
Inflammatory Response ?Inflammatory Response ?

�� PerioperativePerioperativeperiod has a heightened inflammatory stateperiod has a heightened inflammatory state
�� ­­ release of release of propro--inflammatory cytokinesinflammatory cytokines
�� �� levels of antilevels of anti--inflammatory cytokinesinflammatory cytokines
�� ­­ production of:production of:

�� ArachidonicArachidonicacid metabolitesacid metabolites
�� Superoxide radicalsSuperoxide radicals

�� Individual genetic profiles may predispose certain    Individual genetic profiles may predispose certain    
patients to an enhanced inflammatory responsepatients to an enhanced inflammatory response

Tomasdottir et al. Anesth Analg 2003;97:944



TIME

LONG-TERMBASELINE

PREOPERATIVE PERIOPERATIVE POST-OPERATIVE

Threshold for 
adverse impact on 
health

Increased inflammation and 
associated risk for disease 
progression

Perioperative Inflammation and Long-Term Risk:
A Hypothetical Model

Meiler, Monk et al. APSF Newsletter: 2003; 18(3):33

Green – normal patient
Red – high-risk patient



Anesthetic Level & InflammationAnesthetic Level & Inflammation

�� 100 orthopedic patients100 orthopedic patients
�� Randomized to:Randomized to:

Standard Practice (SP) or Standard Practice (SP) or 
BISBIS--guided care (50guided care (50--60)60)

�� Anesthesia Time: 2.0 hrAnesthesia Time: 2.0 hr

�� BISBIS--guided patients:guided patients:
�� used less sevoflurane used less sevoflurane 

(End(End--tidal: 1.3% tidal: 1.3% vsvs 1.85%) 1.85%) 
�� Significantly less time BIS<45Significantly less time BIS<45

(18% (18% vsvs 57 % of case)57 % of case)

�� Inflammatory marker (Inflammatory marker (hsCRPhsCRP) ) 
increased in SP group for first 2 increased in SP group for first 2 
days. days. 

Kerssens et al. Anesthesiology 2007; 107: A1860 



SummarySummary

�� ““ Anesthetic management, directly or indirectly, may contribute toAnesthetic management, directly or indirectly, may contribute tothe biology of remote adverse the biology of remote adverse 
eventsevents””

�� ““ Practicing anesthesiologists may be able to influence longPracticing anesthesiologists may be able to influence long--term outcomes by adjusting term outcomes by adjusting 
anesthetic and adjuvant regimensanesthetic and adjuvant regimens””

�� ““ If anesthesiologists can cause even a small improvement in longIf anesthesiologists can cause even a small improvement in long--term outcome (oneterm outcome (one--year), year), 
thousands of lives could be saved each year.thousands of lives could be saved each year.””

�� Multicenter randomized prospective trials are needed to determinMulticenter randomized prospective trials are needed to determine the impact of anesthesia on e the impact of anesthesia on 
longlong--term outcomes.term outcomes.

Meiler, Monk et al. APSF Newsletter 2003; 18(3):33.


