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Introduction: The benefit of administering β-adrenergic blocking agents perioperatively to surgical pa-
tients at high risk for myocardial ischemia has been demonstrated in several well-designed randomized
controlled trials. These benefits have included a reduction in the incidence of myocardial complications
and an improvement in overall survival for patients with evidence of or at risk for coronary artery disease
(CAD). We designed a retrospective study at the Ottawa Civic Hospital to investigate the use of 
β-blockers in the perioperative period for high-risk general surgery patients who underwent laparotomy
and to explore the reasons for failure to prescribe or administer β-blockers when indicated. Methods:
All 236 general surgery patients over the age of 50 years who underwent laparotomy for major gastroin-
testinal surgery between Jan. 1, 2001, and Dec. 31, 2001, were assigned a cardiac risk classification 
using the risk stratification described by Mangano and colleagues. The perioperative prescription and
administration of β-blockers were noted as were the patient’s heart rate and blood pressure parameters
for the first postoperative week, in-hospital adverse cardiac events and death. Results: Of the 143 pa-
tients classified as being at risk for CAD or having definite evidence of CAD, 87 (60.8%) did not receive
β-blockers perioperatively. Of those who did, 43 were previously on β-blockers and 13 had them ordered
preoperatively. Patients with definite CAD were significantly more likely than others to receive 
β-blockers perioperatively (p < 0.001), as were patients seen by an anesthesiologist or an internist preop-
eratively (p < 0.001). Twenty (33%) of the 61 patients who were already taking β-blockers preoperatively
had them inappropriately discontinued postoperatively. Once prescribed by the physician, β-blockers
were administered by the nurses irrespective of nil par os status. The mean heart rate and blood pressure
parameters for patients receiving β-blockers postoperatively was 82 beats/min and 110 mm Hg, respec-
tively, and these values were not significantly different from the mean heart rate of patients not receiving
β-blockers. The number of postoperative cardiac events was significantly higher in patients with definite
evidence of CAD, and among this group, the use of β-blockers was associated with a significant reduction
in postoperative cardiac events. This was not true for patients at risk for CAD or patients with no risk of
CAD. Conclusions: A significant proportion (> 60%) of general surgery patients who were identified as
having definite evidence of, or being at risk for, CAD were not prescribed β-blockers preoperatively.
More than 30% of patients who were on β-blockers preoperatively did not have them reordered postoper-
atively. These results may reflect controversy surrounding the recommendations, miscommunication 
between surgeons and anesthesiologists and errors in postoperative ordering.

Introduction : Plusieurs études contrôlées randomisées bien conçues ont démontré l’avantage d’admini-
strer des bêtabloquants en période périopératoire à des patients en chirurgie qui présentent un risque
élevé d’ischémie myocardique. Les avantages comprennent une réduction de l’incidence des complica-
tions myocardiques et une amélioration de la survie globale chez les patients à risque de coronaropathie
(CP) ou qui présentent des signes de la maladie. Nous avons conçu une étude rétrospective à l’Hôpital
Civic d’Ottawa pour étudier l’utilisation des bêtabloquants en période périopératoire chez les patients en
chirurgie générale qui présentent un risque élevé et qui ont subi une laparotomie, et pour étudier les



Cardiac events complicate noncar-
diac surgery in up to 18% of pa-

tients with a known history of coronary
artery disease (CAD) or at risk for
CAD.1 The most significant risk factor
for death and cardiovascular morbidity
is postoperative myocardial ischemia,
which is related to a persistently ele-
vated heart rate in the first postopera-
tive week.2 Results from several well-
designed randomized controlled tri-
als1,3–6 suggest that appropriately admin-
istered β-adrenergic blocking agents re-
duce perioperative ischemia and may
reduce the risk of myocardial infarction
and death in high-risk patients. The cal-
culated “numbers needed to treat” in
these studies ranged from 2.5 to 8.3,
indicating a clinically and statistically
significant improvement in adverse car-
diac outcomes.

The study of Mangano and col-
leagues1 is the largest and most fre-
quently cited of the randomized con-
trol trials. It involved 200 high-risk
patients who underwent noncardiac
surgery and were randomized to re-
ceive either atenolol or placebo in the
perioperative period. A significant re-
duction in perioperative myocardial

ischemia3 and cardiac death1 was
demonstrated, and these results have
formed the basis for the class IIa rec-
ommendation from the American
College of Cardiology and the Ameri-
can Heart Association that β-blockers
be administered perioperatively to pa-
tients with known CAD or with ma-
jor risk factors for CAD7 and for the
American College of Physicians Clini-
cal Guidelines for the management of
perioperative risk from CAD associ-
ated with noncardiac surgery.8

This study was designed to deter-
mine if patients with a history of CAD
or at risk for CAD were being appro-
priately identified and treated periop-
eratively with β-blockers among a
group of general surgery patients who
underwent laparotomy at a university-
affiliated tertiary care hospital.

Patients and methods

The medical records computer
database was used to identify all pa-
tients over the age of 50 years who
underwent a laparotomy for major
gastrointestinal surgery and were dis-
charged from our institution between

Jan. 1, 2001, and Dec. 31, 2001.
This search yielded 261 patient
charts; 9 patient charts were excluded
because of miscoding, and 16 patient
charts could not be located, leaving
236 patient charts for evaluation.

We searched the patient charts for
information regarding patient and
surgery demographics such as age,
sex, diagnosis, type of anesthesia
used, type of procedure and length of
hospital stay. In addition, the medical
history was used to determine if pa-
tients had definite evidence of CAD
or were at risk for CAD. This defini-
tion was based on the criteria pre-
sented by Mangano and colleagues.1

Definite CAD was defined as a previ-
ous myocardial infarction, coronary
artery bypass grafting (CABG), per-
cutaneous transluminal angioplasty
(PTA), a stress test that revealed ab-
normalities or documented typical
angina. Patients at risk for CAD were
defined as those having 2 or more of
the following risk factors: age 65
years or older, current smoking, hy-
pertension, hypercholesterolemia or
diabetes mellitus. Patients were then
stratified with respect to risk such
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raisons pour lesquelles on n’a pas prescrit ou administré de bêtabloquants lorsque c’était indiqué. Méth-
odes : On a attribué aux 236 patients en chirurgie générale âgés de plus de 50 ans qui ont subi une 
laparotomie en vue d’une intervention chirurgicale gastro-intestinale majeure entre le 1er janvier 2001 et
le 31 décembre 2001 une catégorie de risque cardiaque fondée sur la stratification du risque décrite par
Mangano et ses collaborateurs. On a noté la prescription et l’administration périopératoires de bêtablo-
quants ainsi que les paramètres de la fréquence cardiaque et de la tension artérielle du patient pendant la
première semaine suivant l’intervention, de même que les événements cardiaques indésirables à l’hôpital
et les décès. Résultats : Sur les 143 patients à risque reconnu de CP ou qui présentaient des preuves cer-
taines de la maladie, 87 (60,8 %) n’ont pas reçu de bêtabloquants en période périopératoire. Parmi ceux
qui en ont reçu, 43 en prenaient auparavant et l’on en a prescrit à 13 avant l’intervention. Les patients
qui avaient une CP démontrée étaient beaucoup plus susceptibles que les autres de recevoir des bêtablo-
quants en période périopératoire (p < 0,001), tout comme ceux qui ont été examinés par un spécialiste
en anesthésiologie ou en médecine interne avant l’intervention (p < 0,001). Dans le cas de 20 (33 %) des
61 patients qui prenaient déjà des bêtabloquants avant l’intervention, on a cessé à tort d’administrer le
médicament après l’intervention. Une fois prescrits par le médecin, les bêtabloquants ont été administrés
par les infirmières, que le patient ait été ou non en situation nil par os. Les paramètres de la fréquence
cardiaque et de la tension artérielle moyennes chez les patients prenant des bêtabloquants après l’inter-
vention s’établissaient à 82 battements/min et 110 mm Hg respectivement. Ces valeurs ne présentaient
pas de différences significatives par rapport à la fréquence cardiaque moyenne des patients ne prenant pas
de bêtabloquants. Les événements cardiaques postopératoires ont été beaucoup plus nombreux chez les
patients présentant des signes certains de CP et, chez les sujets de ce groupe, on a associé l’utilisation de
bêtabloquants à une baisse importante du nombre des événements cardiaques postopératoires, ce qui
n’était pas le cas chez les patients à risque de CP ou chez ceux qui ne présentaient aucun risque. Conclu-
sions : On n’a pas prescrit de bêtabloquants en période préopératoire à un pourcentage important 
(> 60 %) des patients en chirurgie générale présentant des signes certains de CP ou un risque de CP.
Après l’intervention, on n’a pas prescrit de nouveau des bêtabloquants à plus de 30 % des patients qui en
prenaient avant l’intervention. Ces résultats peuvent traduire une controverse au sujet des recommanda-
tions, une communication erronée entre chirurgiens et anesthésiologistes, ainsi que des erreurs dans
l’établissement d’ordonnances postopératoires.



that patients with no risk of CAD
were labelled Mangano class I, those
at risk for CAD were labelled
Mangano class II and those with defi-
nite evidence of CAD were labelled
Mangano class III.

Information was obtained on the
type of preoperative consultation
(i.e., preadmission unit, anesthesia or
internal medicine/cardiology) and
on the preoperative prescription of
β-blockers. Data were also collected

on postoperative use of β-blockers,
including the reason for prescription
(a reorder, tachycardia, or the treat-
ment of an adverse cardiac event),
the route ordered and the reliability
of administration by the nursing
staff. Patients were then subdivided
into those who received a β-blocker
both pre- and postoperatively, those
who did not have their β-blocker re-
ordered postoperatively and those
who did not receive β-blockers pro-
phylactically at any time in the peri-
operative period.

The outcome measures included
hemodynamic parameters and ad-
verse cardiac events. Data were col-
lected on the mean systolic, diastolic
and mean blood pressure and maxi-
mum, minimum and mean heart rate

for each day of the first postoperative
week. Cardiac events included my-
ocardial infarction (defined as any 2
of the following: electrocardio-
graphic [ECG] evidence, a positive
troponin test [TnT] or unrelenting
chest pain), a TnT elevation or ECG
change not meeting the criteria for
myocardial infarction, a new dys-
rhythmia, decompensated congestive
heart failure or cardiac death.

All data were collated using Mi-
crosoft Excel 2000 into spreadsheet
format. The data were analyzed us-
ing Systat 7.0 for Windows 1997.
Categorical variables were compared
with the χ2 test, and continuous vari-
ables were compared using the t-test. 

Results

Patient and surgery demographics
for the 236 study patients are pre-
sented in Table 1, and the distribu-
tion of patients within each risk strati-
fication along with the inclusion
criteria in Table 2.2 Ninety-three pa-
tients (39.4%) had no risk or evidence
of CAD (class I), 81 (34.3%) patients
were at risk for CAD (class II) and 62
(26.3%) patients had definite evidence
of CAD (class III). Of the 143 pa-
tients who were defined as having evi-
dence of or being at increased risk for
CAD, 43 (30.1%) were previously on
β-blockers and 13 (9.1%) were taking
β-blockers prescribed for prophylaxis
in the preadmission unit or during a
preoperative internal medicine or car-
diology consultation. The remaining
87 (60.8%) patients received no 
β-blockers preoperatively.

When subdivided by Mangano
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Table 1

Demographic Features of the 236
Study Patients

Demographic
Patients, no.

(and %)*

Age, yr (mean [and
range])

70.0 (50–95)

Sex
  Male 129 (54.7)

  Female 107 (45.3)

Admission type
  Elective   91 (38.5)

  Urgent 138 (58.5)

  Emergent    7 (3.0)

Preadmission unit 116 (49.2)

Procedure
  Gastric surgery   36 (15.2)

  Colon resection 159 (67.4)

 Small-bowel surgery   41 (17.4)

Diagnosis of condition
  Malignant 127 (53.8)

  Benign 109 (46.2)

Anesthesia
  General   89 (37.7)

  General + epidural 144 (61.0)

  Epidural    3 (1.3)

Duration of surgery, min
(mean [and range])

167.5 (75–439)

Length of stay, d (mean
[and range])

16.6 (2–74)

Discharge status
  Survival 220 (93.2)

  Death 16 (6.8)

*Unless otherwise indicated.

Table 2

Risk Stratification for Coronary
Artery Disease (CAD) of Study
Patients According to Mangano
and Colleagues2

Risk factors
Patients,

no.

At no risk for CAD (class I)   93

At risk for CAD (class II)   81

  Current smoking   34

  Hypertension 102

  Hypercholesterolemia   35

  Diabetes mellitus   29

  Age ≥ 65 yr 162

Definite evidence of CAD
(class III)   62

  Previous MI   34

  CABG   17

  PTA     8

  Positive stress test     6

  Angina   41

MI = myocardial infarction, CABG = coronary artery
bypass grafting, PTA = percutaneous transluminal
angioplasty.

Table 3

Preoperative ββββ-Blockade as a Function of Cardiac Risk and Preoperative Consultation

Risk classification for CAD according to preoperative consultation, no. of patients

Class I (n = 93) Class II (n = 81) Class III (n = 62)

Preoperative β-blockade PAU Cons Neither PAU Cons Neither PAU Cons Neither

No 33 20 35 20 19 24 8   6 10

Yes   0   1   0   1   3   0 2   7   0

Previous β-blockade   2   2   0   3   7   4 2 14 13

CAD = coronary artery disease, PAU = consultation in preadmission unit, Cons =  consultation, internal medicine or cardiology.



class and by the type of preoperative
consultation, patients in class III
were significantly more likely to re-
ceive β-blockers preoperatively than
patients in classes I and II (p <
0.001). Preoperative consultation ei-
ther in the preadmission unit or by
an internist or cardiologist was signif-
icantly associated with the preopera-
tive use of β-blockers prophylactically
(p < 0.001) (Table 3).

A total of 61 patients in all 3
classes received β-blockers preopera-
tively; 47 patients had been taking 
β-blockers previously and 14 patients
had β-blockers prescribed periopera-
tively. Among the 47 patients who
were previously on β-blockers, 34
had their β-blockers reordered within
the first 2 postoperative days by in-
tensive care unit (ICU) or general
surgery staff, 6 patients had them 
reordered after postoperative day 2
once reminded by the pharmacist or
nursing staff to do so; 7 patients did
not have their β-blockers reordered
or had them reordered only after sus-
taining an adverse cardiac event. Of
the 14 patients who were prescribed
β-blockers perioperatively, 7 had their
β-blockers reordered within the first
2 postoperative days by ICU or gen-
eral surgery staff and 7 did not or had
them reordered only after sustaining
an adverse cardiac event. Among the
175 patients who were not receiving
β-blockers preoperatively, 25 patients
received β-blockers postoperatively;
18 patients for treatment of post-
operative tachycardia and 7 patients
for the treatment of a postoperative
adverse cardiac event. The use of 
β-blockers for the treatment of post-

operative tachycardia was initiated by
the Post Anesthetic Care Unit
(PACU) or the ICU in 14 patients
and by the general surgery team in 4
patients. Patients who had β-blockers
ordered preoperatively were signifi-
cantly more likely to receive them
postoperatively (p < 0.001) (Table 4).

The β-blockers were ordered to
be administered by the enteral route
on the ward and were given by the
nurses irrespective of nil par os status.
Nine doses of β-blockers were
missed out of a total of more than
800 doses. β-blockers were ordered
primarily by the intravenous route in
the PACU or the ICU and were fre-
quently titrated to a heart rate of less
than 90 beats/min. Nine of the 14
patients who received β-blockers in-
travenously in the monitored setting
were not ordered oral β-blockers on
transfer to the ward despite docu-
mented tachycardia.

The average of the mean heart
rate, systolic and diastolic blood pres-
sures on the first 7 postoperative days
for patients receiving β-blockers peri-
operatively was not significantly dif-
ferent from patients not receiving pe-
rioperative β-blockers (p = 0.6) (Fig.

1). Cardiac events were documented
in 10 patients with no CAD (11%),
15 patients in class II at risk for CAD
(18%) and 22 (36%) patients in class
III having definite CAD (Table 52).
Patients in class III were significantly
more likely to experience a postoper-
ative cardiac event (p < 0.001) when
compared with patients in classes II
and I. Within class III, β-blockers
were associated with a significant de-
crease in the number of documented
cardiac events from 49% to 13% (p <
0.005) (Fig. 2).

Discussion

Despite clear recommendations in
the literature, more than 60% of pa-
tients with evidence of CAD or at
high risk for CAD did not receive 
β-blockers perioperatively at our 
institution. Patients with definite 
evidence of CAD were significantly
more likely to receive β-blockers pre-
operatively than patients with risk
factors for CAD. This may represent
controversy among anesthesiologists
and internists surrounding the evi-
dence supporting these recommen-
dations and their ability to be gener-
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FIG. 1. Comparison of mean heart rate (HR), mean systolic blood pressure (SBP) and
mean diastolic blood pressure (DBP) for patients receiving and not receiving 
ββ-blocking agents perioperatively.

Table 4

Postoperative ββββ-Blockade
as a Function of Preoperative
ββββ-Blockade

Preop β-blockade,
no. of patients

Postop
β-blockade No (n = 175) Yes (n = 61)

Ordered   18 41

Not ordered 157 20



alized. Those skeptical of the recom-
mendations argue that the study of
Mangano and colleagues2 is too small
and has too many limitations to war-
rant the proposed widespread use of
β-blockers.9,10 Specifically, Mangano
and colleagues randomized patients
to the placebo group who had previ-
ously been on long-term β-blockers,
resulting in their inappropriate dis-
continuation postoperatively. More-
over, the study failed to demonstrate
a reduction in cardiac morbidity or
mortality in the first postoperative
week, the period of atenolol therapy
(4 deaths in the atenolol group and
2 deaths in the placebo group). A re-
duction in cardiac mortality was only
observed at follow-up 6 months after
discharge, but if the deaths that oc-
curred in the first postoperative week
are included in this analysis, the find-
ings are no longer statistically signifi-
cant (13% mortality in the atenolol
group v. 23% mortality in the
placebo group, p = 0.07). In con-
trast, the smaller study by Polder-
mans and colleagues,4 evaluating the
efficacy of perioperative bisoprolol,
demonstrated a striking 91% relative
risk reduction for the combined out-
comes of cardiac death and myocar-
dial infarction. This study, however,
included a highly selected group of
vascular surgery patients with a posi-
tive dobutamine stress echocardio-
gram, making these results difficult
to generalize. A meta-analysis of 10
randomized controlled trials1,3–6,11–15

evaluating the effects of β-blockers

administered perioperatively in pa-
tients who underwent noncardiac
surgery includes a total of 855 pa-
tients with only 15 cardiac deaths
and 18 nonfatal myocardial infarc-
tions. This overall analysis demon-
strated only a marginally significant
difference in cardiac mortality (3 car-
diac deaths in the combined 
β-blocker arms and 12 in the placebo
arms, p = 0.052) and none in nonfa-
tal myocardial infarctions (2 in the β-
blocker arm and 16 in the placebo
arm, p = 0.43). Most importantly,
there are still many unanswered ques-
tions with respect to who should re-
ceive β-blockers perioperatively, how

much to give and for how long.
These concerns have led to the de-
sign of the Perioperative Ischemic
Evaluation Study, a large, Canadian,
multicentre, randomized controlled
trial of metoprolol versus placebo,
with inclusion criteria based on the
Revised Cardiac Risk Index described
by Lee and associates.16 The results of
this study should help to definitively
establish or refute a statistically signif-
icant benefit for β-blockers given pe-
rioperatively and help to define the
target population.

Despite this controversy, it ap-
pears from our results that surgeons,
in the absence of a preoperative as-
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Table 5

Comparison of Postoperative Adverse Cardiac Events by Risk Stratification and Perioperative ββββ-Blockade

Risk classification2; β-blockade, no. (and % of subgroup) of patients

Class I Class II Class III

Postoperative adverse cardiac event No β-blockers β-blockers No β-blockers β-blockers No β-blockers β-blockers

Myocardial infarction 1 (1) 1 (20) 3 (5) 1 (6)   9 (23) 1 (4)

Electrocardiographic evidence of ischemia 1 (1) 0 1 (2) 1 (6)   5 (13) 0

Troponin-test elevation 0 0 3 (5) 1 (6) 1 (3) 0

Congestive heart failure 4 (4) 1 (20)   9 (14)   2 (12) 12 (31) 1 (4)

Dysrhythmia 4 (4) 1 (20) 5 (8) 1 (6) 13 (33)   3 (13)

Total no. of patients with cardiac events   9 (10) 1 (20) 10 (15)   5 (13) 19 (49)   3 (13)

Total no. of patients 88 5 65 16 39 23



sessment, are not independently pre-
scribing β-blockers prophylactically.
An informal survey of surgeons and
surgical residents at our institution
suggests that this reflects a lack of fa-
miliarity with the recommendations
and the indications for perioperative
β-blockade as opposed to skepticism
about the evidence behind these rec-
ommendations.

Of greater concern is the signifi-
cant number of patients (20 of 61
[33%]) for whom long-term therapy
with β-blockers was not reordered
within the first 2 days postopera-
tively. Discontinuation of long-term
β-blockers is associated with adverse
outcomes and decreased patient sur-
vival.17,18 The most likely explanation
for the discontinuation is oversight as
patients were often reordered their
β-blocker after a reminder from the
pharmacist or nursing staff or after
an adverse cardiac event. Seven
(15%) of the 47 patients who were
previously on β-blockers had them
inappropriately discontinued com-
pared with 7 (50%) of the 14 pa-
tients who had β-blockers prescribed
at the preoperative consultation. This
difference can be explained by con-
sidering that when preoperative
medications are reordered postopera-
tively, referral is made to the list of
medications recorded by a nurse at
the preoperative consultation. In or-
der to be aware of the addition of a
β-blocker to the preoperative med-
ications, the surgeon or surgical resi-
dent writing the postoperative orders
has to recall the preoperative consul-
tation letter. This represents inade-
quate communication between the
anesthesia and surgical teams. A sec-
ond example of inadequate commu-
nication is demonstrated by the find-
ing that 9 (64%) of the 14 patients
who received β-blockers in either the
PACU or the ICU did not have
them continued enterally on the
ward despite a documented need. In
our opinion, this type of medical er-
ror and miscommunication is unac-
ceptable and completely avoidable.
Preprinted orders are simple and

cost-effective and have been shown
to increase safety and reduce medica-
tion error for cancer chemotherapy.19

Standard preprinted postoperative
order sheets, where medications and
recommendations for the individual
patient can be added at the preopera-
tive assessment, are currently being
considered at our institution to ad-
dress this problem.

Even among patients who did re-
ceive appropriate β-blockade periop-
eratively, the mean heart rate in the
first postoperative week was between
75 and 85 beats/min and was not sig-
nificantly different from patients who
were not receiving a β-blockade. Al-
though a specific target heart rate has
not been demonstrated in the litera-
ture, there is reasonable evidence to
suggest that postoperative tachycardia
is the most consistent hemodynamic
abnormality associated with myocar-
dial ischemia and adverse cardiac out-
come.2,20 In a randomized controlled
trial of β-blockers versus placebo,
Raby and colleagues5 demonstrated
that, although the β-blocker group
experienced less postoperative is-
chemia, it was strict heart rate control
that independently avoided ischemia.
The mean heart rate recorded for the
group receiving β-blockers in our
study may reflect inadequate dosing
and lack of titration to a target heart
rate. With the exception of patients
receiving β-blockers intravenously 
in a monitored setting, the dose of 
β-blocker ordered on the ward was
not increased, even in the setting of
persistent tachycardia. Inadequate
dosing may be compounded by mal-
absorption of the medication in post-
operative ileus and in the absence of
oral intake. There are currently no
pharmacokinetic studies investigating
the absorption of β-blockers after gas-
trointestinal surgery or altered intesti-
nal motility. This information would
be valuable because many hospitals 
do not currently support the use of 
β-blockers given intravenously on the
ward. If β-blockers taken orally are
not well absorbed after major gas-
trointestinal surgery it would have im-

portant implications for the postoper-
ative management of high-risk general
surgery patients. The pharmacokinet-
ics of a metoprolol suppository are
currently under investigation at our
institution and may provide a reason-
able alternative for the postoperative
administration of β-blockade for gen-
eral surgery patients.

The significant reduction in post-
operative adverse cardiac events
among class III patients receiving 
β-blockers demonstrated in our ret-
rospective study supports the results
of previously published prospective
randomized controlled trials.2–6,11–15

These study results combined with a
review of the literature indicate that,
although there is general agreement
that there exists a subset of patients
who will benefit from perioperative
β-blockade for the prevention of
postoperative myocardial ischemia
and adverse cardiac events, there is
still controversy. Specifically, ques-
tions remain regarding which pa-
tients will benefit, at what, if any,
therapeutic target heart rate and re-
garding the ideal method of adminis-
tration postoperatively, particularly
after major gastrointestinal surgery.
Several studies are currently under-
way at our institution that will likely
help resolve some of these issues.

References

1. Mangano DT, Layug EL, Wallace A,
Tateo I. Effect of atenolol on mortality
and cardiovascular morbidity after noncar-
diac surgery: Multicenter Study of Periop-
erative Ischemia Research Group. N Engl
J Med 1996;335:1713-20.

2. Mangano DT, Hollenberg M, Fegert G,
Meyer ML, London MJ, Tubau JF, et al.
Perioperative myocardial ischemia in pa-
tients undergoing noncardiac surgery — I:
Incidence and severity during the 4 day
perioperative period. The Study of Periop-
erative Ischemia (SPI) Research Group. J
Am Coll Cardiol 1991;17:843-50.

3. Wallace A, Layug B, Tateo I, Li J, Hollen-
berg M, Browner W, et al. Prophylactic
atenolol reduces postoperative myocardial
ischemia: McSPI Research Group. Anes-
thesiology 1998;88:7-17.

4. Poldermans D, Boersema E, Bax JJ,

ββ-blocker prophylaxis in high-risk surgical patients

Can J Surg, Vol. 46, No. 3, June 2003 221

Competing interests: None declared.



Taylor and Pagliarello

222 J can chir, Vol. 46, No 3, juin 2003

Thomson IR, van de Ven LL, Blanken-
steijn JD, et al. The effect of bisoprolol on
perioperative mortality and myocardial in-
farction in high risk patients undergoing
vascular surgery: Dutch Echocardio-
graphic Cardiac Risk Evaluation Applying
Stress Echocardiography Study Group. N
Engl J Med 1999;341:1789-94.

5. Raby KE, Brull SJ, Timimi F, Akhtar S,
Rosenbaum S, Naimi C, et al. The effect of
heart rate control on myocardial ischemia
among high risk patients after vascular
surgery. Anesth Analg 1999;88:477-82.

6. Stone JG, Foex P, Sear JW, Johnson LL,
Khambatta HJ, Triner L. Myocardial is-
chemia in untreated hypertensive patients:
effect of a single small oral dose of a beta-
adrenergic blocking agent in patients at
risk for myocardial ischemia. Anesthesiology
1988;68:495-500.

7. Eagle KA, Berger PB, Calkins H, Chait-
man BR, Ewy GA, Fleischmann KE, et al.
ACC/AHA guideline update for perioper-
ative cardiovascular evaluation for non-
cardiac surgery. A report of the American
College of Cardiology/American Heart As-
sociation Task Force on Practice Guidelines.
Bethesda (MD): American College of Car-
diology and American Heart Association;
2002. Available: www.acc.org/clinical
/guidelines/perio/update/pdf/perio_up
date.pdf (accessed 2003 Apr 8).

8. American College of Physicians. Guide-
lines for assessing and managing the peri-
operative risk from coronary artery disease
associated with major noncardiac surgery.
Ann Intern Med 1997;127:309-12.

9. Cohen AT. Prevention of perioperative
myocardial ischaemia and its complica-
tions. Lancet 1998;351:385-6.

10. Auerbach AD, Goldman L. Beta-blockers
and reduction of cardiac events in noncar-
diac surgery. JAMA 2002;287:1435-44.

11. Cucchiara RF, Benefiel DJ, Matteo RS,
DeWood M, Albin MS. Evaluation of es-
molol in controlling increases in heart rate
and blood pressure during endotracheal
intubation in patients undergoing carotid
endarterectomy. Anesthesiology 1986;65:
528-31.

12. Magnusson J, Thulin T, Werner O,
Jarhult J, Thomson D. Haemodynamic 
effects of pretreatment with metoprolol in
hypertensive patients undergoing surgery.
Br J Anaesth 1986;58:251-60.

13. Bayliff CD, Massel DR, Inculet RI,
Malthaner RA, Quinton SD, Powell FS, et
al. Propranolol for the prevention of post-
operative arrhythmias in general thoracic
surgery. Ann Thorac Surg 1999;67:182-6.

14. Zaugg M, Tagliente T, Lucchinetti E, Ja-
cobs E, Krol M, Bodian C, et al. Beneficial
effects from β-adrenergic blockade in el-
derly patients undergoing noncardiac

surgery. Anesthesiology 1999;91:1674-86.
15. Jakobsen CJ, Billie S, Ahlburg P, Rybro L,

Hjortholm K, Andersen EB. Perioperative
metoprolol reduces the frequency of atrial
fibrillation after thoracotomy for lung re-
section. J Cardiothorac Vasc Anesth 1997;
11:746-51.

16. Lee TH, Marcantonio ER, Mangione
CM, Thomas EJ, Polanczyk CA, Cook
EF, et al. Derivation and prospective vali-
dation of a simple index for prediction of
risk of major noncardiac surgery. Circula-
tion 1999;100:1043-9.

17. Goldman L. Noncardiac surgery in pa-
tients receiving propranolol: case reports
and recommended approach. Arch Intern
Med 1981;141:148-53.

18. Miller RR, Olson HG, Amsterdam EA,
Mason DT. Propranolol withdrawal re-
bound phenomenon: exacerbation of
coronary events after abrupt cessation of
antianginal therapy. N Engl J Med 1975;
293:416-8.

19. Cohen MR, Anderson RW, Attilio RM,
Green L, Muller RJ, Pruemer JM. Pre-
venting medication errors in cancer
chemotherapy. Am J Health Syst Pharm
1996;53:737-46.

20. Slogoff S, Keats AS. Does perioperative
myocardial ischemia lead to postoperative
myocardial infarction? Anesthesiology 1985;
62:107-14.

Canadian Surgical Forum

Surgery residents may be interested in these sessions at the Canadian Surgical Forum,
Sept. 18–21, 2003, in Vancouver. 

• Resident Research Retreat
• Postgraduate courses — “Next Level Laparoscopy: Expanding Your Practice Beyond

Cholecystectomy” and “Complications of Colorectal Surgery”
• Poster session, reception and prizes
• Residents’ presentations at sessions for the Canadian Association of General 

Surgeons, the Canadian Society of Colon and Rectal Surgeons and the Canadian 
Association of Thoracic Surgeons

• Breakfast with the Professor round-table discussions
• Resident education symposium 
• General surgery residents’ dinner
• Special lectures 

For more information call 613 730-6231 or email surgeryforum@rcpsc.edu and ask
for the preliminary program or visit the CAGS Web site at http://cags.medical.org
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