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Abstract
Objective: To analyze the in-hospital outcome of elderly

patients aged 70 years and older who were operated on, using
the beating heart coronary artery bypass grafting with an
intraluminal shunt, in urgent, emergent and elective coronary
revascularizations. Methods: From July 1989 to July 2005,
prospectively, we analyzed 87 patients aged 70 to 92 years old.
In the whole group, 50 (57.5%) patients had unstable angina,
with three (3.4%) acute myocardial infarction. Thirty-one
(35.6%) patients underwent urgent and emergent surgery.
Thirteen (14.9%) patients had myocardial infarction in less
than 30 days and 34 (39.1%) in more than 30 days.

Results: The main postoperative complications were:
atrial fibrillation (32.2%), heart failure (12.6%), pneumonia
(10.3%), septicemia (3.4%), acute myocardial infarction

(2.3%), mediastinitis (1.1%) transient ischemic attack (1.1%)
and pneumothorax (1.1%). The mean extubation time was
18.50±19.09 hours, the intensive care unit stay was 2.92±2.03
days, and hospital stay was 10.55±7.16 days. Nine (10.34%)
patients received blood transfusion with no reoperation for
bleeding. The in-hospital mortality was 4.6%.

Conclusions: In 70 years old and over patients, elective
and non-elective off-pump coronary artery bypass grafting
with intracoronary shunt showed to be safe and effective,
associated with low rates of postoperative complications and
mortality in relation to the studied population.

Descriptors:  Myocardial revascularization. Aged.
Coronary disease/surgery. Hospital mortality. Postoperative
complications.
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INTRODUCTION

The off-pump myocardial revascularization was
initially performed by Kolessob [1] in 1967, who described
his experience using the internal mammary artery in
anastomosis to the anterior descending artery in six
patients. Ankney [2], was the first to show a great serie of
procedures, describing 200 surgeries performed without
cardiopulmonary bypass (CPB) to the right coronary
arteries and the anterior descending branch of the left
coronary artery. He concluded that altough apparently
more difficult to be performed, the anastomosis with the
heart beating could present more benefits. After, Buffolo
et al.[3] and Benetti et al. [4] followed him and, since then,
the techinique has been praised as the first choice in the
high-risk patients [5,6].

It is known that elderly are high-risk patients due the
fact that they are patients with a great number of
comorbities, so, because of this, some authors have
dedicated to study them as a special group [7-10]. Buffolo
et al. [7] mention that the myocardial revascularization
surgery in patients older than 70 years is associated to a
greater incidence of morbity and mortality, compared to the
surgery performed in younger patients. Iglesias et al [10]
analyzed the postoperative complications observed after
off-pump myocardial revascularization surgey in patients
older than 70 years.

In the Santa Casa of São Paulo, the off-pump myocardial
revascularization with the use of intracoronary shunt was
initiated with Rivetti and Gandra [11] in 1984.

Herein, we study patients with 70 years old or more

who underwent myocardial revascularization by this
technique aiming to analyse the preoperative
characteristics, the in-hospital postoperative evolution,
greater complications and mortality in this age-group.

METHODS

All data that concerned patients undergone off-pump
surgery were analysed by records survey in the period from
July 1989 to December 1990. From January 2000 to July
2005, a database was created totalizing 87 patients, 54 men
and 33 women, among 70 and 92 years of age, with mean of
74±4.36 years. The study was approved by Clinical Research
Ethics Committee of the Faculty of Medical Sciences of
Santa Casa - São Paulo, filed under number 516/07. The
patients were simultaneously operated without
cardiopulmonary bypass by median sternotomy, being
initially performed the aorta-saphenous vein proximal
anastomosis under lateral clamping, following the distal
anastomosis with the use of intracoronary shunt in all cases.

After surgery, the electrolytic alterations and the
occurred complications were analyzed as follows:
pulmonary, neurological, renal, infectious; as well as
arrhythmias, perioperative infarction, congestive heart
failure, necessity of blood transfusion, intubation time, stay
in hospital and in intensive care unit. The hospital mortality
was considered during all postoperative period.

The hemodynamic study verified that the ejection
fraction (EF) ranged from 20% to 76%, with mean of 55.63 ±
13.79%, being 12 patients with EF <40%. In all group, 80
(92.0%) patients presented lesion in the anterior

Resumo
Objetivo: Analisar a evolução intra-hospitalar de doentes

com 70 anos de idade ou mais, submetidos a revascularização
do miocárdio sem circulação extracorpórea, com uso de shunt
intracoronário, operados na urgência, emergência e
eletivamente.

Métodos: Foram submetidos à cirurgia 87 doentes com
idade entre 70 e 92 anos de julho de 1989 a julho de 2005.
Dos 87 doentes, 50 (57,5%) eram portadores de angina
instável, sendo três (3,4%) na vigência de infarto agudo do
miocárdio. Foram operados em caráter de emergência e
urgência 31 (35,6%) doentes. De todo o grupo, havia 13
(14,9%) doentes com infarto ocorrido em até 30 dias e 34
(39,1%) com infarto ocorrido há mais de 30 dias.

Resultados: As complicações mais freqüentes foram:
fibrilação atrial (32,2%), insuficiência cardíaca congestiva
(12,6%), broncopneumonia (10,3%), sepse (3,4%), infarto

agudo do miocárdio peri-operatório (2,3%), mediastinite
(1,1%), acidente isquêmico transitório (1,1%), pneumotórax
(1,1%). O tempo médio de intubação foi de 18,50±19,09 horas;
permanência em UTI, 2,92±2,03 dias, e hospitalar, 10,55±7,16
dias. Apenas nove (10,3%) doentes receberam concentrado
de hemácias no pós-operatório e nenhum foi reoperado por
sangramento. A mortalidade hospitalar foi de 4,6%.

Conclusão: Em doentes acima de 70 anos, operados na
emergência, urgência e eletivamente, a revascularização do
miocárdio sem extracorpórea com shunt intracoronário
apresentou adequada evolução pós-operatória e baixos
índices de complicações e mortalidade em relação à população
estudada.

Descritores: Revascularização miocárdica. Idoso.
Coronariopatia/cirurgia. Mortalidade hospitalar.
Complicações pós-operatórias.
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The postoperative alterations and complications are
showed in Table 2. The mortality in in-hospital period was
four (4,6) patients (two of them (2,3%) due to septicemia;
one patient was emergently operated due to AMI who
evoluted with septic shock and died in 16th day, and one
patient with dyalitic chronic renal failure presented
bronchopneumonia and septicemia, dying in the 10th day.
One (1,1%) patient needed to a tracheostomy due to
prolonged time of intubation, evoluting with mediastinitis
and dying in the 73rd postoperative day. One (1.1%) patient
presented spontaneous pneumothorax 48 hours after
surgery evoluting to a cardiac arrest non-responsive to
resuscitation maneuvers. Among four patients, three had
already undergone complete revascularization and one
undergone incomplete revascularization.

In this group, any patient was not extubated in operating
room. The intubation time was from 2 to 120 hours, with
mean of 18.50±19.09 hours. The ICU stay was from 24 to
360 hours, with mean of 70 hours (2.92±2.03 days) and the
hospital stay was from 2 to 48 days, with mean of 10.55±7.16
days (Table 3).

interventricular branch, associated or not to lesions in the
right and diagonal coronary arteries. In the studied group,
the patients did not have lesions in the marginal branches
of the circumflex artery or in the marginal branches non-
susceptible to revascularization. The considered exclusion
factor for off-pump surgery was the patients who presented
- through cineangiocoronariography - lesions in important
marginal arteries of the circumflex artery with difficult access.
The preoperative characteristics of the 87 elderly who were
operated are demonstrated in Table 1.

Table 1. Preoperative characteristics of 87 elderly undergone off-
pump myocardial revascularization.

Systemic arterial hypertension
Unstable angina
Stable angina
Previous myocardial infarction
< 30 days
> 30 days
Diabetes mellitus
Chronic obstructive pulmonary disease
Dyslipidemia
Without angina
Not reported

Number
57
50
35
47
13
34
32
15
13
1
1

%
65.5
57.5
40.3
54.0
14.9
39.1
36.8
17.2
14.9
1.1
1.1

Table 2. Postoperative evolution: alterations, complications and
mortality

Hypopotassemia
Atrial fibrillation
Cardiac insufficiency
Bronchopneumonia
Blood transfusion
Creatinine > 2.0mg/dl
Myocardial infarction
Sepsis
Transitory ischemic accident
Mediastinitis
Pneumothorax
Renal failure
Reoperation due to bleeding
Mortality

Number
41
28
11
9
9
3
2
2
1
1
1
0
0
4

%
47.1
32.2
12.6
10.3
10.3
3.4
2.3
2.3
1.1
1.1
1.1
0
0

4.6

Table 3. Postoperative evolution: intubation time, in-hospital and
intensive care unit stay

n = 87

Intubation time
Time of  ICU stay
Time of in-hospital stay

Mean time
(± Standard Deviation)

18.50 ± 19.09 hours
2.92 ± 2.03 days

10.55 ± 7.16 days

The surgery was performed emergently in ten (11.5%)
patients: three of them were operated due to an acute
myocardial infarction (AMI); six, unsuccessfully post-
angioplasty and one patient with postresuscitation through
ventricular fibrillation. Urgently, 21 (24.1%) patients were
operated and 56 (64.4%) were electively operated.

The data analysis was performed by Statistical Package
for Social Sciencesversion 11.0, what consisted of absolute
and relative frequency calculation, dispersion and central
tendencies measurements. Records data were compared to
those prospectively obtained for each variable aiming to
verify the sample similarity.

RESULTS

Revascularization was performed using a graft in 44
(50.6%) patients, two grafts in 41 (47.1%) and three grafts
in two patients (2.3%). The used grafts were the left internal
thoracic artery, the radial artery and the greater saphenous
vein. The revascularization was complete in 59 (67.8)
patients.
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DISCUSSION

We evaluated and described our experience in this group
of patients above 70 year of age who underwent off-pump
myocaridal revascularization and with the use of
intracoronary shunt, observing the characteristics of this
age-group in the preoperative and the postoperative
manifestations.

The elderly with coronary artery disease presented great
prevalence of AMI prior to surgery [7,10]. The low cardiac
output in the postoperative of elderly who underwent off-
and on-pump surgery have significant differences, as
described by Al-Ruzzeh et al. [9], who report the use of
intra-aortic balloon in 12% of elderly who underwent on-
pump surgery versus 2% in those who underwent off-pump
surgery, whilst Iglesias et al. [10] described low cardiac
output in 12% of those who underwent on-pump surgery
and 0% in the off-pump group. We observed that 47 (54.0%)
patients of our group suffered previous AMI, inducing to a
ventricular commitment and EF alterations. In this studied
group, the use of intra-aortic balloon was not needed at
any moment. None patient had low cardiac output as cause
of death. The hemodynamic alterations were controlled only
with vasoactive drugs. In our opinion, the patients with
low EF presented better evolution when treated with off-
pump surgery with continuous heart beating, according to
experience of Buffolo et. al. [6]. Dewey et al. [12] evaluated
the behavior of two groups with the same EF (25 ±4.9% and
26 ±4.2%) which the patients underwent on- and off-pump
surgery, obtaining the following informations: use of intra-
aortic balloon (1% and 7.7%), stroke (0.5% and 2.1%), acute
renal failure (4.4% and 8.3%) and mortality (2.9% and 6.3%).

Panesar et al. [13] performed meta-analysis of 14 studies
with 4,921 elderly patients undegone myocardial
revascularization between 1999 and 2005, comparing the
outcomes of on- and off-pump surgeries, concluding that
the evolution is better in off-pump surgery concerning to
mortality, stroke and less hospital stay. In our study, we
achieved the same results.

When the surgical treatment occurs urgently and
emergently, as Stamou et al. [14] demonstrated, it presents
greater morbidity and mortality, regardless of the use or
not of CPB. They described also that in the off-pump group
there is less hospital stay, less incidence of renal failure,
less need of intra-aortic balloon and reoperation due to
bleeding. In our casuistic we performed 64.4% elective
surgeries, 24.1% urgency and 11.5% emmergency surgeries,
what increases the risk score of the studied group. However,
we had only one death in emmergency and three in the
elective surgeries. Facing the clinical characteristics of our
patients (due the fact that in 35.6% of the cases the surgery
was not elective with three due to AMI), we obtained
satisfactory results. Analysing the perioperative AMI in

the myocardial revascularization surgeries, we verified that
Demers et al. [8] describe 5.1% of post-CPB and 2.0% off-
pump AMI, respectively. Buffolo et. al. [7] presented result
of 1.9% and 1.6% and Lima et al. [15] describe 8.0% and
4.3%, respectively. We believe that the use of intracoronary
shunt promotes a better myocardial protection, avoiding
ischemia of the affected region. This fact was studied in
our context by Gandra and Rivetti [16] and, after by Sepic
et al. [17], who concluded that the intraluminal coronary
shunt is able to preserve the myocardial perfusion avoiding
regional ischemia and the involvement of myocardial
function. The perioperative infarction in off-pump surgery
was studied by Ross [18] who compared patients undergone
surgery with shunt and garroting. He reported the
occurrence of perioperative myocardial infarction in 1.6%
adn 4.4%, respectively, beyond to describe less
hemodynamic instability in the cases in which the shunt
was used. He also analyzed two groups of patients older
than 80 years who underwent elective on- and off-pump
surgeries with the following results: mortality (4.7% x 0%),
stroke (7.1% x 0%), blood transfusion (70.4 x 33%) and time
of hospital stay (11.5 x 6.3 days).

Weerasinghe et al. [19] describe that the renal function
may be better preserved with off-pump surgery, specially
in elderlies who present oftentimes, creatinine alteration,
systemic arterial hypertension, Diabetes mellitus and EF
alterations in the preoperative. Several authors describe
less alteration of the renal function without use of CPB
[7,20]. In our group, only three (3.4%) patients presented
creatinine increase in the postoperative with values above
2.0mg/dl. Dialysis was not needed in any patient, except
one who had beloged to dialysis program in the
preoperative.

Demaria et al. [21] analysed patients older than 80 years
of age with similar EF who underwent on- and off-pump
surgeries in two groups and described that the rate of stroke
was 6.3% and 0% respectively. Several authors [7,10,13,22]
describe greater percentages of stroke with the use of CPB.
D’Afonso et al. [23] report 12% of post-CPB mental
confusion and 2.8% without use of CPB. In our study was
observed one (1.1%) transitory ischemic accident and no
occurrence of stroke.

Concerning to the use of hemoderivatives, there is a
consensus that in off-pump surgeries its use is lesser
[7,22,24,25]. Connoly [24], analyzing results of several
authors, relates that the off-pump revascularization surgery
presents significant decrease of occurrence of reoperation
(due to bleeding) and need of perioperative transfusions
when compared to the on-pump surgery. Angelini et al.
[25], in randomized study, relates that there was highly
significant difference regarding to need of transfusions with
45% in the on-pump group and 13% in off-pump group. In
our casuistic, nine (10.3%) patients received concentrated

SILVA, AMRP ET AL - Off-pump myocardial revascularization in
the elderly:analysis of morbidity and mortality

Rev Bras Cir Cardiovasc 2008; 23(1): 40-45



44

red blood in the postoperative period for hematocrit
correction and no patient needed re-exploration due to
bleeding.

The infections occurred in the in-hospital period were
responsable for the majority of patients’ deaths of our study.
According to Connolly [24], the infections of sternal
incision occurs in equal incidence  in on- and off-pump
surgeries. In the other hand, Angelini et al. [25] report the
incidence of  12% lesser of mediastinum infections in off-
pump surgery. The pulmonary infections are more frequent
in elderly patients,corresponding to 53% of all infections
occurred in study performed by Iglesias et al. [20], in 361
elderlies on-pump revascularized. We have been observing
that the elderly present more difficulty to be extubated due
to current reasons such as: muscle mass decrease and more
incidence of prior pulmonary diseases (embolies,
pneumonia, pulmonary atelectasis and chronic obstructive
pulmonary disease (COPD). The mean time of intubation
was long in these patients what predisposed to pulmonary
infections found in nine (10.3%) patients of our study.

The in-hospital stay has proved to be lesser when off-
pump surgeries are performed [14,22,24]. In the elderly
patients, there is reference of 14 days in the on-pump group
and 9 days in the off-pump group [15]. The mean time of in-
hospital stay in this study was 10.55±7.16 days, proving to
be satisfactory for elderly patients undergone urgency and
emmergency operation.

The elderly operated using CPB present mortality rate
described between 9.1% and 14.6% [15,20,23]. The mortality
occurred in our group was 4.6% and was mostly related to
pulmonary and mediastinum infections.

CONCLUSION

Considering the morbidity and mortality rate in patients
older than 70 years reported in the current literature and
analysing the in-hospital behavior of our patients who
underwent off-pump myocardial revascularization with the
use intracoronary shunt, we can affirm that we obtained
good results both in elective and non-elective surgeries
with low percentages of postoperative and mortality
complications.
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