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Increasingly we are learning that interventions made during the perioperative period, 
including, during anesthesia make significant differences in surgical outcomes.  
Anesthesiologists have taken a strong interest in examining these potential interventions 
with the idea that perioperative risk could be reduced and outcomes improved.  
Anesthesia providers have risen to this challenge by incorporating perioperative beta-
blockers and timely administration of prophylactic antibiotics to their anesthetic 
regimens. 
 
We will examine some of the pharmacologic interventions that are currently under 
discussion and investigation.  Some of these may be among the drugs that we will all be 
getting from the OR pharmacy for our routine cases in the near future. 
 
Beta Blockers 
 
Significant risk exists for cardiac complications in patients having noncardiac surgery.  
The Revised Cardiac Risk Index by Lee and colleagues is that most widely used method 
for calculating this risk.  They give one point each for the presence of high-risk 
procedure, history of ischemic heart disease, history of CHF, history of CVA, 
preoperative insulin or a serum creatinine of 2.0 or greater.  The incidences of  “major 
cardiac complications” (myocardial infarction, pulmonary edema, ventricular fibrillation 
or primary cardiac arrest, and/or complete heart block) with an index of 0, 1, 2, or 3 (or 
higher) were 0.4% 0.9%, 7% and 11% respectively.   In a study of 200 noncardiac 
surgical patients at the SF VA, Mangano et al. showed that IV atenolol given at the time 
of discharge and continued (IV and oral) until discharge from the hospital significantly 
lowered mortality among the atenolol-treated patients versus those who were given 
placebo over the six months following hospital discharge (0 vs. 8 percent, P<0.001), over 
the first year (3 percent vs. 14 percent, P=0.005), and over two years (10 percent vs. 21 
percent, P=0.019). 
 
This set the stage for the ACC/AHA recommendations for perioperative beta blocker 
therapy.  Most agree that Lee score of 2 or greater would merit initiation of perioperative 
beta blocker therapy (PBB).  However, questions still remain:  how long before surgery is 
PBB efficacious, is titration to a HR=60+5 necessary, and does pre-induction titration of 
PBB to HR make a difference in outcome?  In addition, there is a lack of definitive data 
on this subject, specifically: 

• Most trials are inadequately powered.  
• Few randomized trials of medical therapy to prevent perioperative major adverse 

cardiac events (MACE) have been performed.  
• Few randomized trials have examined the role of perioperative beta-blocker 

therapy, and there is particularly a lack of trials that focus on high-risk patients.  
• Studies to determine the role of beta blockers in intermediate- and low-risk 

populations are lacking.  
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• Studies to determine the optimal type of beta blockers are lacking.  
• No studies have addressed care-delivery mechanisms in the perioperative setting, 

identifying how, when, and by whom perioperative beta-blocker therapy should be 
implemented and monitored.  

As a result Lee Fleisher and Marty London both now advocate that patients already on 
BB should remain on them through the perioperative period and vascular surgery patients 
at high risk for MACE (known CAD or history of CHF) should have PBB initiated if they 
are not already receiving BBs.  The jury is still out those at low and intermediate risk. 
 
Statins 
 
Statins inhibit the rate-limiting step in biosynthesis of cholesterol. There is compelling 
evidence that chronic statin use decreases cardiovascular events. Traditionally, a statin is 
accepted as successful lipid-lowering therapy that reduces cardiovascular events over 
years. Recently, statins have been promoted as perioperative risk reduction strategies 
because of their short-term effects on endothelium-dependent vasodilation, coagulation, 
platelet aggregation, vascular plaque stability, and inflammation.  Because perioperative 
myocardial infarctions (MI) occur equally from coronary stenosis and plaque rupture, 
statins are postulated to decrease perioperative  cardiovascular complications. 
 
While increasing cholesterol levels correlate with increasing risk of cardiovascular 
events, there is no threshold cholesterol level below which there is no occurrence of 
cardiovascular events.  Accordingly, populations with low cholesterol levels still benefit 
from lipid-lowering therapy.  A trial of primary prevention reported a 37% reduction 
(95% confidence interval 0.50–0.79; P < 0.001) in the incidence of a first acute major 
coronary event in people taking a statin even with “normal” cholesterol levels. 
 
Benefits from statins administered both immediately after acute coronary syndromes 
(ACS) and chronically in higher doses continue to be demonstrated.  These benefits 
include reduced nonfatal MI at 2 years (hazard ratio 0.83, 95% CI 0.71– 0.98). 
Retrospective studies of ACS and MI databases identify reduced cardiovascular 
morbidity and mortality when statins are administered within hours of ACS. This same 
benefit requires years to achieve if statins are started in a delayed fashion. This implies 
that patients should be on a statin after any perioperative cardiac event, if not 
preoperatively.  Analysis of patients who took statins before hospitalization indicates that 
they are less likely to have ST segment elevation or a “large” infarct perioperatively. 
These same patients, however, have higher troponin levels and are more likely to die if 
statins are discontinued after ACS. In light of evidence for a “rebound” phenomenon, it is 
not advisable to discontinue statin therapy perioperatively in patients at risk for acute 
cardiac stress. 
 
Statins inhibit the rate-limiting step for cholesterol synthesis by preventing conversion of 
HMGCoA to mevalonate.  Statins also cause hepatocytes to increase LDL-receptor 
expression, increasing cholesterol uptake thus decreasing circulating cholesterol and 
apolipoprotein B levels. Alternate lipid-lowering agents appear to confer less reduction in 
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cardiovascular risk compared with statins, relative to the absolute reduction in cholesterol 
level. The hypothesis as to why statins reduce cardiovascular risk out of proportion to its 
lipid-lowering potential is that by blocking HMG-CoA reductase mevalonate is depleted 
as well as the subsequent isoprenoid intermediates.  These isosprenoid intermediates are 
responsible for posttranslational modification of small intracellular signaling G-proteins 
that influence many intracellular signaling pathways 
(Ras, Rho, Rac). 
 
Vasomotor Effects 
LDL inhibits endothelium-dependent vasodilation through suppression of nitric oxide 
(NO).  Statins prolong endothelial NO synthase activity via a non-cholesterol-lowering 
mechanism, likely related to the G-protein Rho pathway.  Lovastatin decreases coronary 
vasoconstriction in response to acetylcholine and improves Holter monitor measured 
ST segment depression in patients with stable CAD.  In hypercholesterolemic patients, 
enhanced myocardial perfusion is 6-fold greater in ischemic coronary segments than 
nonischemic coronary segments after 12 weeks of fluvastatin.  Statins decrease 
expression of vasoconstrictors such as endothelin I and angiotensin II in animals.  In 
animal models of MI a reduction in infarct size with as little as 3 days of pretreatment 
with atorvastatin was identified.  Statin-treated animals exhibited better coronary 
relaxation, improved left ventricular wall motion scores, and required fewer therapeutic 
cardioversions. NO synthase inhibitors abolished theses protective effect of statins. 
 
Simvastatin improves peripheral vascular function.  Patients with claudication treated 
with crivastatin had longer pain-free periods and prolonged walking distance in 
at 6 months.  Vasomotor improvement even occurred in normocholesterolemic subjects.  
 
Coagulation 
Tissue factor is expressed by endothelial cells, smooth muscle cells, and macrophages. 
Statins reduce thrombin-induced and lipopolysaccharide (LPS)-induced expression of 
tissue factor in a time- and concentration-dependent manner in both animals and humans.  
Interestingly, these effects occur before an alteration in lipid profile.  
Hypercholesterolemia increases platelet aggregation and statins normalize platelet 
function in familial hypercholesterolemia.. No correlation was identified with LDL 
cholesterol or platelet cholesterol level changes, implicating a noncholesterol-mediated 
effect of statins. 
 
Statins also affect the fibrinolytic side of the coagulation balance. Patients with CAD 
exhibit reduced levels of tissue plasminogen activator and elevated circulating 
plasminogen activator inhibitor (PAI)-1. Plasma PAI-1 is an independent risk factor for 
recurrent MI. In vitro data indicates that statins increase tissue plasminogen activator and 
decrease PAI-1 in endothelial cells (lovastatin), vascular smooth muscle cells 
(simvastatin), and macrophages (cervastatin). 
 
Coronary Plaques and Inflammation 
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Pathologic studies indicate that deadly postoperative  Is occur with equal frequency from 
arterial stenosis and plaque rupture and the myocardium at risk does not correlate with 
the degree of feeding artery stenosis.  This supports the conclusion that risk of coronary 
occlusion is related to both plaque composition and plaque size.  Since statins reduce the 
inflammatory atherosclerotic process that leads to plaque instability MI from plaque 
rupture is reduced. 
 
Statins may even affect sepsis-induced inflammation.  Healthy normocholesterolemic 
men administered simvastatin (80 mg/d for 3 days) (versus placebo), given an 
intravenous injection of endotoxin (LPS), had reduced LPS-induced increases in 
monocyte chemoattractant protein 1, as well as other inflammatory markers.  In a mouse 
model of cecal ligation and puncture, 18-hour pretreatment with statins prolonged 
survival 4-fold and survival even increased by 50% when statins were administered 6 
hours after sepsis induction. 
 
Perioperative Studies 
 
Much indirect evidence from meta analyses, case-controlled retrospective cohort studies, 
and other observational studies all point to a large benefit from perioperative statin 
therapy both in terms of mortality and incident of MACE.  To date only one randomized 
control trial has been conducted to examine the influence of statin therapy on 
perioperative cardiovascular complications.  Durazzo et al. randomly assigned 100 
patients to receive 20mg of atorvastatin or placebo for 45 days with vascular surgery 
performed on average 30 days after randomization.  Within 6months after vascular 
surgery, a 26.0% incidence of cardiac events was reported in the placebo group compared 
with 8.0% in those treated with atorvastatin. Interestingly, more patients in the placebo 
group took beta-blockers and had spinal anesthesia than in the statin group. This is also 
the only study to include normocholesterolemic patients, just over one third of patients in 
both arms.  This study suggested that even short-term treatment with a statin could 
significantly reduce the incidence.  
 
Lidocaine 
 
Studies performed in vascular surgery patients to test whether epidural anesthesia 
resulted in fewer MACE than general anesthesia instead found that lower extremity graft 
patency was statistically significantly improved in those patients receiving epidural 
anesthesia for their vascular surgery.  The authors speculated that graft patency could 
have been due to beneficial effects of the epidural’s sympathetic block or of a mild 
anticoagulant effect of the local anesthetic.  Conversely the durgus used for general 
anesthesia could have produced a deleterious effect of the vascular graft.  
 
Excessive stimulation of the inflammatory and hemostatic systems plays a role in the 
development of postoperative ileus, ischemia-reperfusion syndromes (e.g. myocardial 
infarction), hypercoagulation syndromes (e.g. deep venous thrombosis) and pain; 
together, these represent a significant fraction of major postoperative disorders.  
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Epidurally administered local anesthetics prevent or modulate many of these processes 
and have been shown to have many beneficial effects for postoperative surgical patients.   
 
However, many of these effects could also be ascribed to direct effects of the absorbed 
local anesthetics, thus the question arises whether intravenous local anesthetic could 
derive similar benefits. 
 
Since:   

1) Local anesthetics prevent excessive stimulation of the inflammatory response 
2) Local anesthetics prevent postoperative thrombosis 
3) Local anesthetics reduce postoperative ileus and duration of hospital stay 
4) Local anesthetics are neuroprotective 

 
Then intravenously or epidurally administered local anesthetics should demonstrate: 

1) In comparison with general anesthesia, local anesthetics administered either 
epidurally or intravenously prevent excessive stimulation of the inflammatory 
response. 

2) Postoperative thrombosis (due most likely to surgery-induced hypercoagulability) 
is significantly reduced after either epidural or intravenous local anesthetic 
administration, as compared with general anesthesia. 

3) Postoperative ileus is reduced after either epidural or intravenous local anesthetic 
administration as compared with general anesthesia. 

4) Length of stay in the postanesthesia care unit (PACU) and total hospital stay is 
reduced after either systemic or epidural application of local anesthetics, as 
compared with general anesthesia. 

5) Postoperative cognitive dysfunction is reduced equally by either epidural or 
intravenous application of local anesthetics, as compared with general anesthesia 
without administration of local anesthetics. 
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To date there has been one placebo-controlled randomized to trial to examine these 
hypotheses.  In this study of 60 patients undergoing open colorectal surgery 
intravenous lidocaine (1.5 mg/kg loading and 2 mg/min infusion) significantly 
accelerated return of bowel function and shortened length of hospital stay by one day. 
No difference could be observed in daily pain ratings. Elevated plasma levels of IL-6, 
IL-8, complement C3a, and IL-1ra as well as expression of CD11b, L- and P-selectin, 
and platelet-leukocyte aggregates were significantly attenuated by systemic lidocaine. 
 
These results are encouraging and may open an avenue for the benefits of local 
anesthetics in patients not wanting or in whom epidural analgesia is contraindicated.  
Further studies are needed to determine what the plasma concentration-response 
relationships are for these effects, how long the treatment needs to be implemented, 
what patient groups benefit, which local anesthetics are most efficacious, and what 
the potential side effects and toxicities need to be monitored for. 
 
Peripheral Opioid Antagonists 
 
By adding a methyl group to naltrexone Leon Goldberg, M.D., at the University of 
Chicago developed a polar compound that would be excluded from the central 
nervous system, but would be able to antagonize peripheral opioid receptors.  Another 
drug, alvimopan is a large polar compound with opioid rececptor specificity that is 
also in the FDA testing pipeline. The first indication being worked on for the New 
Drug Applications for both drugs is as a GI motility agent in patients taking opioids 
for acute or chronic pain and methadone maintenance.  I suppose it could also be used 
to reverse an Imodium overdose. 
 
It is now clear that there are other peripheral opioid receptors that we will learn more 
about now that there is a specific antagonist.  Two that could have an impact on 
perioperative outcomes are ones that stimulate angiogenesis and stimulate bacterial 
growth.  Recent studies in mice show that morphine in clinically relevant doses 
stimulates angiogensis and breast cancer progression.  So far only one study in 
humans found a much increased breast cancer recurrence rate in patients receiving 
morphine PCA vs those who received thoracic epidurals.  Opioids may play an 
important role in the enhancement of breast and other cancer progression.  Blocking 
or preventing these effects could be very important periopertively. 
 
Evidence exists that exogenous (as opposed to endogenous) opioids decrease the 
inflammatory and immune response to infection.  In addition, bacteria express opioid 
receptors and exposure of bacteria to opiates induces increased bacterial virulence. 
 
Glucose 
 
There has been much discussion about perioperative glucose control stimulated by 
articles from Oregon on cardiac surgery and from Belgium on SICU patients.  These 
studies seem to indicate that tight glucose control (between 80 and 120 mg/dl) with 
intensive insulin therapy is associated with better outcomes.  The Belgian trial 
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convincingly showed that ‘diabetes of injury’ should be treated aggressively, 
demonstrating markedly reduced morbidity and mortality in a heterogeneous group of 
patients requiring mechanical ventilation after undergoing cardiac and other major 
surgery. However, studies aimed at replicating these results have found increased 
morbidity and mortality associated with low blood sugars and very little overall 
benefit.  Until these issues are resolved, it is probably not warranted to institute tight 
glucose control in the perioperative period. 
 
However, the topic of insulin resistance and increased perioperative morbidity 
remains an issue of great interest.  Insulin resistance is a central feature of 
postoperative metabolism, resulting in decreased glucose uptake in skeletal muscle 
and adipose tissue, increased glucose release and hyperglycemia.   It is most 
pronounced on the day after surgery and returns to preoperative levels within 3 weeks 
of open cholecystectomy. The development of whole-body insulin resistance is 
related to the magnitude of surgery and length of postoperative stay. 
 
A group at the Karolinska in Stockholm have shown that postoperative insulin 
resistance can be prevented by providing a preoperative high carbohydrate drink.  
Provision of these carbohydrates 2–3 h prior to surgery acutely increases insulin 
sensitivity at the time of surgery (i.e. it triggers the so-called Staub–Traugott effect, or 
glucose facilitation), and this elevation of insulin action is then maintained 
postoperatively.  
Preliminary evidence indicatest ath preoperative carbohydrate treatment may improve 
immune function.  In patients undergoing minor orthopedic procedures, carbohydrate 
treatment was shown to preserve levels of human leukocyte antigen (HLA)-DR 
expression on CD14+ monocytes 1 day after surgery compared with the control group 
of 10 patients, in whom HLA-DR expression decreased by roughly 25%. Expression 
of HLA-DR has been suggested as an index of immunocompetence in acute stress. 
 
In a randomized study of 188 high-risk patients (American Society of 
Anesthesiologists grade III–IV) undergoing cardiac surgery with cardiopulmonary 
bypass to either preoperative oral carbohydrate treatment, placebo treatment or 
conventional overnight fast before surgery, carbohydrate treatment was found to 
significantly reduce the need for inotropic support during cardiopulmonary bypass 
weaning, in line with previous literature of preoperative intravenous glucose 
administration in cardiac surgery. All groups received the same amount of nutrition 
and plasma glucose concentrations were controlled using a variable intravenous 
insulin infusion.  
 
These very preliminary studies do indicate that preoperative nutrition may become an 
important aspect of perioperative care.  Since anesthesia providers typically ‘control’ 
preoperative fluids and solids, this arena could become an important part of 
anesthesia care in the future. 
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How far have we come?How far have we come?

Recent analysis by David Recent analysis by David LongneckerLongnecker, , 
M.D., shows that operative mortality is  M.D., shows that operative mortality is  
0.7% and unchanged since 1952.0.7% and unchanged since 1952.
–– Of these, anesthesia causes have reduced Of these, anesthesia causes have reduced 

from 5% in 1952 to almost negligible from 5% in 1952 to almost negligible 
today.today.

Can we do more?Can we do more?



But with an ‘enlightened’ approach we 
could become the Gurus of the 

perioperative period.



PerioperativePerioperative Morbidity in Patients randomized to Morbidity in Patients randomized to 
Epidural or General Anesthesia for Lower Extremity Epidural or General Anesthesia for Lower Extremity 
Vascular SurgeryVascular Surgery

120 vascular patients randomized to GA or 120 vascular patients randomized to GA or 
GA plus GA plus bupivacainebupivacaine epiduralepidural
Primary outcomesPrimary outcomes
–– DeathDeath
–– Major cardiac morbidities (e.g., MI)Major cardiac morbidities (e.g., MI)
–– Myocardial ischemiaMyocardial ischemia

No difference in primary outcomes, but an No difference in primary outcomes, but an 
independent study safety board called off independent study safety board called off 
the study for a secondary outcomethe study for a secondary outcome……

Christopherson et al., Anesthesiology. 1993 Sep;79(3):422-34. 





The Effects of DifferentThe Effects of Different Anesthetic Regimens Anesthetic Regimens 
on on FibrinolysisFibrinolysis and the Development of and the Development of 
Postoperative Arterial Thrombosis.Postoperative Arterial Thrombosis.

95 Patients from the previous paper95 Patients from the previous paper
Fibrinogen, Fibrinogen, plasminogenplasminogen activator inhibitoractivator inhibitor--1 (PAI1 (PAI--
1), and D1), and D--dimerdimer levels were measured levels were measured 

preoperatively and at 24 and 72 h postoperativelypreoperatively and at 24 and 72 h postoperatively

Rosenfeld et al., Anesthesiology. 1993 Sep;79(3):435-43. 



The Effects of DifferentThe Effects of Different Anesthetic Regimens Anesthetic Regimens 
on on FibrinolysisFibrinolysis and the Development of and the Development of 
Postoperative Arterial Thrombosis.Postoperative Arterial Thrombosis.

Anesthesiology. 1993 Sep;79(3):435-43. 

Multiple logistic regression analysis indicated that GA and 
preoperative PAI-1 (plasminogen activator inhibitor) levels were 
predictive of postoperative arterial thrombotic complications. 





Effects of Epidural Anesthesia and Effects of Epidural Anesthesia and 
Analgesia on Coagulation and Outcome Analgesia on Coagulation and Outcome 
After Major Vascular SurgeryAfter Major Vascular Surgery

80 vascular patients randomized to GA or GA plus 80 vascular patients randomized to GA or GA plus 
epidural.  Plus 40 additional nonepidural.  Plus 40 additional non--vascular patientsvascular patients
Coagulation status was monitored using Coagulation status was monitored using 
thromboelastographythromboelastography..
Vascular surgical patients were Vascular surgical patients were hypercoagulablehypercoagulable
compared with control patients before operation compared with control patients before operation 
and on the first postoperative day. and on the first postoperative day. 
Postoperatively, this Postoperatively, this hypercoagulabilityhypercoagulability was was 
attenuated in the GENattenuated in the GEN--EPI group and was EPI group and was 
associated with a lower incidence of thrombotic associated with a lower incidence of thrombotic 
events (peripheral arterial graft, coronary artery or events (peripheral arterial graft, coronary artery or 
deep vein thromboses). deep vein thromboses). 

Tuman et al.,  Anesth Analg 1991; 73:696-704



Intravenous Intravenous LignocaineLignocaine In Prevention Of In Prevention Of 
Deep Venous Thrombosis After Elective Deep Venous Thrombosis After Elective 
Hip SurgeryHip Surgery

28 THA patients randomized to control or 28 THA patients randomized to control or 
2 mg/min 2 mg/min lidocainelidocaine infusions for 6 days.infusions for 6 days.
57% 57% DVTsDVTs in controls (with 2 in controls (with 2 PEsPEs))
14% 14% DVTsDVTs in in lidocainelidocaine groupgroup
53% 53% DVTsDVTs in in lidocainelidocaine group on day 14group on day 14

Volume 310, Issue 8042, 15 October 1977, Pages 797-799 



Intriguing!Intriguing!

Could Could lidocainelidocaine
administration actually administration actually 
treat (or prevent) treat (or prevent) 
thrombosis in thrombosis in 
hypercoagulablehypercoagulable
patientspatients



Novel local Novel local anaestheticsanaesthetics and novel indications and novel indications 
for local for local anaestheticsanaesthetics

The molecular basis for several local The molecular basis for several local 
anaestheticanaesthetic actions that are not mediated actions that are not mediated 
by sodium channels has become a topic of by sodium channels has become a topic of 
interest.interest.
–– Becoming understood:Becoming understood:

antianti--inflammatoryinflammatory
antithrombotic antithrombotic 

–– Less Clear:Less Clear:
potentiate potentiate antitumourantitumour agentsagents
protect neuronal tissueprotect neuronal tissue
prevent bronchial reactivityprevent bronchial reactivity

Hollmann, Markus W.; Durieux, Marcel E.; Graf, 
Bernhard M. 14(6), December 2001, pp 741-749



The poor man's epidural: systemic local 
anesthetics for improving postoperative outcomes 

Markus W. Hollmann, Danja Strümper,  and Marcel E. Durieux

2004;63(3):386-9

We hypothesize that a major part of the beneficial 
“secondary” effects obtained from epidurally applied 
local anesthetics is due to systemic absorption of 
the drug from the epidural space.
Therefore, direct intravenous administration of local 
anesthetic might provide similar protective effects.
In addition, intravenous application of local 
anesthetic provides an easier and safer route 
compared with epidural administration.



The poor man's epidural: systemic local 
anesthetics for improving postoperative outcomes 

Markus W. Hollmann, Danja Strümper,  and Marcel E. Durieux

2004;63(3):386-9

To support the hypothesis, proposed to demonstrate To support the hypothesis, proposed to demonstrate 
(in future studies) that following IV delivery of local (in future studies) that following IV delivery of local 
anesthetics will reduce:anesthetics will reduce:
–– excessive stimulation of the inflammatory response.excessive stimulation of the inflammatory response.
–– postoperative thrombosis (due most likely to surgerypostoperative thrombosis (due most likely to surgery--

induced induced hypercoagulabilityhypercoagulability))
–– postoperative postoperative ileusileus
–– length of stay in the length of stay in the postanesthesiapostanesthesia care unit (PACU) and care unit (PACU) and 

total hospital staytotal hospital stay
–– postoperative cognitive dysfunctionpostoperative cognitive dysfunction



Residents’ Research Essay Contest Award Recipients Honored
James C. Eisenach, M.D., Chair of the Committee on Research, has announced that 
the committee will award prizes for the following three entries in the 2007 ASA 
Residents’ Research Essay Award contest.

First Prize
Susanne Herroeder, M.D., University of Heidelberg, Heidelberg, Germany 
for “Systemic Lidocaine Shortens Length of Hospital Stay After Colorectal 
Surgery.”
Second Prize
Minjae Kim, M.D., Columbia University Medical Center, New York, New York for “Isoflurane Protects Against Renal Ischemia-Reperfusion Injury Via 
Sphingosine Kinase.”

Third Prize
Sadeq A. Quraishi, M.D., Pennsylvania State University, Hershey, Pennsylvania for “5 HT3 Antagonists and Cardiac Repolarization Time in Patients 
Genetically Prone to QTc Prolongation.”

Winners receive a plaque and cash award to acknowledge their achievement.

The awards will be presented during the Celebration of Research at 12:30 p.m. on Monday, October 15, at 
Moscone Center in San Francisco.
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Systemic Lidocaine Shortens Length of 
Hospital Stay After Colorectal Surgery:
A Double-blinded, Randomized, Placebo-controlled Trial

2007 August; 246(2): 192–200.

Susanne Herroeder, MD,†* Sabine Pecher, MD,† Marianne E. Schönherr, MD,† Grit 
Kaulitz,† Klaus Hahnenkamp, MD,‡ Helmut Friess, MD,§ Bernd W. Böttiger, MD,†
Harry Bauer, MD,† oMarcel G. W. Dijkgraaf, PhD,  Marcel E. Durieux, MD, PhD,¶
and Markus W. Hollmann, MD, PhD

60 patients undergoing colorectal surgery, 60 patients undergoing colorectal surgery, 
not willing or unable to receive an epidural not willing or unable to receive an epidural 
catheter, were randomly assigned to catheter, were randomly assigned to 
lidocainelidocaine or placebo treatment.or placebo treatment.
Before induction of general anesthesia, anBefore induction of general anesthesia, an
–– IV IV lidocainelidocaine bolus (1.5 mg/kg)bolus (1.5 mg/kg)
–– Continuous Continuous lidocainelidocaine infusion (2 mg/min)infusion (2 mg/min)
–– until 4 hours postoperatively. until 4 hours postoperatively. 



Systemic Lidocaine Shortens Length of 
Hospital Stay After Colorectal Surgery:
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Systemic Lidocaine Shortens Length of 
Hospital Stay After Colorectal Surgery:
A Double-blinded, Randomized, Placebo-controlled Trial

2007 August; 246(2): 192–200.

ProPro--inflammatory cytokines ILinflammatory cytokines IL--6, IL6, IL--8, IL8, IL--
1ra were all reduced at the end of operation 1ra were all reduced at the end of operation 
vsvs control and the effect lasted up to 3 dayscontrol and the effect lasted up to 3 days
LidocaineLidocaine had no effect on generation of the had no effect on generation of the 
antianti--inflammatory cytokine ILinflammatory cytokine IL--1010
LidocaineLidocaine completely prevented the increase completely prevented the increase 
in leukocyte adhesion proteins, in leukocyte adhesion proteins, selectinsselectins and and 
integrinsintegrins seen in the control groupseen in the control group
And prevented the increase in plateletAnd prevented the increase in platelet--
leukocyte aggregates seen in the control leukocyte aggregates seen in the control 
groupgroup



ACC/AHA 2007 Guidelines on Perioperative Cardiovascular Evaluation 
and Care for Noncardiac Surgery
A Report of the American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines (Writing Committee to 
Revise the 2002 Guidelines on Perioperative Cardiovascular Evaluation 
for Noncardiac Surgery) 

2007;116:418-499Lee A. Fleisher, MD, FACC, FAHA, et al.

Downplayed importance of BetaDownplayed importance of Beta--blockersblockers
–– POISE (POISE (PeriOperativePeriOperative ISchemicISchemic Evaluation: an RCT of Evaluation: an RCT of 

metoprololmetoprolol vsvs placebo) suggests that initiating placebo) suggests that initiating 
metoprololmetoprolol therapy shortly prior to nontherapy shortly prior to non--cardiac cardiac 
surgery increases the risk of hypotension, stroke and surgery increases the risk of hypotension, stroke and 
death, despite reducing the risk of myocardial death, despite reducing the risk of myocardial 
infarction. (infarction. (EurEur J Heart Fail.J Heart Fail. 2008 Jan;10(1):1022008 Jan;10(1):102--8)8)

Important new recommendations for Important new recommendations for StatinsStatins



ACC/AHA 2007 Guidelines on Perioperative Cardiovascular Evaluation 
and Care for Noncardiac Surgery
A Report of the American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines (Writing Committee to 
Revise the 2002 Guidelines on Perioperative Cardiovascular Evaluation 
for Noncardiac Surgery) 

2007;116:418-499Lee A. Fleisher, MD, FACC, FAHA, et al.

Recommendations for Recommendations for StatinStatin TherapyTherapy

Class IClass I

For patients currently taking For patients currently taking statinsstatins and scheduled for and scheduled for 
noncardiacnoncardiac surgery, surgery, statinsstatins should be continued. (should be continued. (Level of Level of 
Evidence: BEvidence: B) ) 

Class Class IIaIIa

For patients undergoing vascular surgery with or without For patients undergoing vascular surgery with or without 
clinical risk factors, clinical risk factors, statinstatin use is reasonable. (use is reasonable. (Level of Level of 
Evidence: BEvidence: B) ) 

Class Class IIbIIb

For patients with at least 1 clinical risk factor who are For patients with at least 1 clinical risk factor who are 
undergoing intermediateundergoing intermediate--risk procedures, risk procedures, statinsstatins may be may be 
considered. (considered. (Level of Evidence: CLevel of Evidence: C) ) 
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Statins for Surgical Patients

Volume 247(1), January 2008, pp 30-37

Williams, Trevor M. MD, MPH; Harken, Alden H. MD

Recently, statins have been promoted as perioperative risk 
reduction strategies because of their short-term effects on:

endothelium-dependent vasodilation

coagulation

platelet aggregation

vascular plaque stability

Inflammation

decreasing endothelial cell apoptosis 

Furthermore, because perioperative myocardial infarctions 
(MI) occur equally from coronary stenosis and plaque rupture, 
statins are postulated to decrease perioperative
cardiovascular complications 



PerioperativePerioperative betabeta--blocker and blocker and statinstatin therapytherapy

One randomized controlled trial that investigated the One randomized controlled trial that investigated the 
influence of influence of statinstatin therapy on therapy on perioperativeperioperative
cardiovascular complicationscardiovascular complications
DurazzoDurazzo et al.et al. ((VascVasc SurgSurg 2004; 39:9672004; 39:967––975)975)
–– 100 patients were randomly assigned 20 mg of 100 patients were randomly assigned 20 mg of atorvastatinatorvastatin

or placebo for 45 days with vascular surgery performed on or placebo for 45 days with vascular surgery performed on 
average 30 days after randomizationaverage 30 days after randomization

–– Patients followed for 6 months and events noted included Patients followed for 6 months and events noted included 
death from cardiac cause, nonfatal myocardial infarction, death from cardiac cause, nonfatal myocardial infarction, 
unstable angina, and stroke.unstable angina, and stroke.

26.0% incidence of cardiac events in the placebo group26.0% incidence of cardiac events in the placebo group
8.0% incidence in 8.0% incidence in atorvastatinatorvastatin group.group.

Daumerie, Geraldine; Fleisher, Lee A Volume 21(1), February 2008, p 60–65



PerioperativePerioperative betabeta--blocker and blocker and statinstatin therapytherapy

MetaMeta--analysis by analysis by HindlerHindler et al.et al. ((Anesthesiology, Anesthesiology, 105:1260,105:1260, 2006) 2006) 
–– preoperative preoperative statinstatin therapy was associated with a 59% therapy was associated with a 59% 

reduction in the risk of mortality (1.7% versus 6.1%; reduction in the risk of mortality (1.7% versus 6.1%; PP = = 
0.0001) after cardiac surgery.0.0001) after cardiac surgery.

–– When including When including noncardiacnoncardiac surgery, a 44% reduction in surgery, a 44% reduction in 
mortality (2.2% versus 3.2%; mortality (2.2% versus 3.2%; PP = 0.0001) was observed. = 0.0001) was observed. 

Le Le ManachManach et al.et al. ((AnesthAnesth AnalgAnalg 2007; 104:13262007; 104:1326––1333) studied 1333) studied 
patients undergoing patients undergoing infrarenalinfrarenal aortic surgeryaortic surgery
–– compared those on chronic compared those on chronic statinstatin therapy who had their therapy who had their statinstatin

continued versus discontinuedcontinued versus discontinued
–– postoperative postoperative statinstatin withdrawal (over 4 days) was an withdrawal (over 4 days) was an 

independent predictor of postoperative independent predictor of postoperative myonecrosismyonecrosis (odds ratio (odds ratio 
2.9, 95% confidence interval 1.62.9, 95% confidence interval 1.6––5.5).5.5).

–– It is therefore critical that It is therefore critical that statinsstatins be continued postoperatively.be continued postoperatively.
–– The AHA The AHA Clinical Advisory on the Use and Safety of Clinical Advisory on the Use and Safety of StatinsStatins

previouslypreviously concluded that it may be prudent to withholdconcluded that it may be prudent to withhold
statinsstatins during hospitalization for major surgeryduring hospitalization for major surgery

Daumerie, Geraldine; Fleisher, Lee A Volume 21(1), February 2008, p 60–65



Anticoagulants in Anticoagulants in 
Sepsis:Sepsis:
New and old friendsNew and old friends

Sara S. Cheng, MD, PhDSara S. Cheng, MD, PhD
Department of AnesthesiologyDepartment of Anesthesiology
University of Colorado at Denver and Health University of Colorado at Denver and Health 
Sciences CenterSciences Center



The road to multiple organ The road to multiple organ 
failure and deathfailure and death…… a slippery a slippery 
slopeslope

Most of our arsenal Most of our arsenal 
consists of consists of 
supportive therapysupportive therapy

Anticoagulant Anticoagulant 
therapy is the only therapy is the only 
modality we have modality we have 
to actually TREAT to actually TREAT 
organ failureorgan failure




