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Abstract
Background: Atherosclerosis is the main cause of peripheral artery occlusive disease (PAOD) of the lower limbs. 
Patients with PAOD often also have obstructive atherosclerosis in other arterial sites, mainly the coronary arteries. 
This means that patients who undergo infrainguinal bypass to treat critical ischemia have a higher risk of AMI. There 
are, however, few reports in the literature that have assessed this risk properly. Objective: The aim of this study was 
to determine the incidence of acute myocardial infarction in patients who underwent infrainguinal bypass to treat 
critical ischemia of the lower limbs caused by PAOD. Material and Methods: A total of 64 patients who underwent 
82 infrainguinal bypass operations, from February 2011 to July 2012 were studied. All patients had electrocardiograms 
and troponin I blood assays during the postoperative period (within 72 hours). Results: There were abnormal ECG 
findings and elevated blood troponin I levels suggestive of AMI in five (6%) of the 82 operations performed. All five 
had conventional surgery. The incidence of AMI as a proportion of the 52 conventional surgery cases was 9.6%. Two 
patients died. Conclusion: There was a 6% AMI incidence among patients who underwent infrainguinal bypass due 
to PAOD. Considering only cases operated using conventional surgery, the incidence of AMI was 9.6%.
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Resumo
Contexto: A doença arterial obstrutiva periférica (DAOP) afeta os membros inferiores (MMII) e tem como principal 
causa a aterosclerose. Por se tratar de uma doença sistêmica, é frequente que a aterosclerose cause o envolvimento 
simultâneo de outros sítios arteriais, especialmente das artérias coronárias. Desta forma, os pacientes submetidos 
a cirurgia de reconstrução arterial periférica, devido a isquemia crítica dos MMII, apresentam maior chance de 
infarto agudo do miocárdico (IAM). Apesar disso, há na literatura poucos relatos que avaliem a prevalência do IAM 
adequadamente neste grupo de pacientes. Objetivo: Avaliar incidência do infarto agudo do miocárdio no pós-
operatório imediato de pacientes submetidos à revascularização de MMII devido a DAOP. Material e Métodos: 
Foram avaliados 64 pacientes portadores de DAOP submetidos a 82 cirurgias de revascularização arterial dos MMII, no 
período de fevereiro de 2011 a julho de 2012. Os pacientes foram submetidos no pós-operatório imediato (até 72 horas) 
a eletrocardiograma (ECG) e dosagem sanguínea de troponina I cardíaca. Resultados: Considerando as 82 cirurgias 
realizadas, em cinco (6%) casos, foram encontradas alterações no ECG e elevação sanguínea da troponina I cardíaca 
compatíveis com infarto agudo do miocárdio. Considerando apenas as 52 cirurgias feitas por técnica convencional, 
a incidência de IAM foi de 9,6%. Dois pacientes evoluíram ao óbito. Conclusão: No presente estudo, a incidência do 
infarto agudo do miocárdio nos pacientes submetidos à revascularização arterial de membros inferiores por DAOP 
foi de 6%. Considerando apenas as cirurgias feitas por técnica convencional, a incidência de IAM foi de 9,6%.
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was calculated using hypothesis testing for a 
population proportion (assuming that 15% of arterial 
revascularization surgery patients will suffer AMI, 
based on published data, a hypothesized proportion of 
6%, test power of 85% and a 5% significance level). 
The study was approved with no restrictions by the 
Human Research Ethics Committee.

All patients were assessed for AMI during the 
immediate postoperative period (within 72 hours). 
Acute myocardial infarction was diagnosed by 
assaying cardiac troponin I in blood, by analyzing 
electrocardiograms (ECG) and by observing signs 
and symptoms of myocardial ischemia. Cardiac 
troponin I was tested by immunoassay and 12-lead 
ECG was used.

Patients were diagnosed with AMI if their blood 
troponin I was greater than or equal to 1.5 ng/
mL in combination with precordial pain (and/or 
hypotension) or with an ECG showing ST segment 
elevation on at least two consecutive leads, as 
recommended by the second edition of the Sociedade 
Brasileira de Cardiologia’s perioperative assessment 
guidelines.

Preoperative cardiac assessment was conducted 
for all elective procedures. In addition to clinical 
examination, patients had a simple chest X-ray, 
ECG, echocardiogram and resting and stressed 
myocardial perfusion scintigraphy. Patients whose 
scintigraphy results suggested myocardial ischemia 
were referred for coronary cineangiography to 
assess whether myocardial revascularization was 
needed prior to revascularization of the lower limb. 
For elective surgery patients, antiplatelet treatment 
with acetylsalicylic acid at 100 mg / day was started 
15 days before surgery and continued during the 
postoperative period, while patients who had 
emergency surgery and were not already on the drug 
were only prescribed it after surgery.

RESULTS
A total of 64 patients were studied, with a 

minimum age of 31 and a maximum age of 98 (mean 
of 64.3 years).

Clinical manifestations of PAOD were as follows: 
61 (95.3%) patients had minor tissue loss (Rutherford 
stage 4), while 3 (4.7%) had rest pain (Rutherford 
stage 3).

Risk factors detected were as follows: 57 (89%) 
patients had systemic arterial hypertension (HAS); 
42 (73.4%) were diabetic; 32 (50%) had a history of 
smoking; and 11 (17.2%) had chronic renal failure 
(IRC), Figure 1.

INTRODUCTION
There is a high prevalence of Coronary Artery 

Disease (CAD) among patients with Peripheral 
Arterial Occlusive Disease (PAOD) and in the 
majority of cases atherosclerosis is the cause of both 
conditions. These patients are considered high risk 
for surgery1-5.

All PAOD patients should undergo detailed 
preoperative cardiac assessment with the objective 
of identifying cases with concomitant myocardial 
ischemia. These assessments are particularly 
important for patients with critical ischemia of the 
lower extremities (MMII) and for candidates for 
lower extremity revascularization surgery, because 
surgical stress, involving elevated catecholamine 
production, leading to tachycardia, vasoconstriction 
and myocardial hypoxia, increases their risk of 
acute myocardial infarction (AMI)6-11 during the 
perioperative period.

Acute myocardial infarction is the principal 
cardiac complication and greatest cause of death 
during the perioperative period of lower extremity 
revascularization surgery, i.e. from 30 days before 
to 30 days after surgery, although the most common 
time of onset is within the first 72 postoperative 
hours12-16.

While the link between PAOD and CAD has been 
definitively demonstrated in the literature, few studies 
have clearly established the incidence of postoperative 
AMI among infrainguinal revascularization patients. 
In view of these considerations, the objective of this 
study was to evaluate the incidence of AMI among 
patients with critical ischemia who had undergone 
revascularization of the lower extremities15-19.

MATERIALS AND METHODS
A total of 64 patients who had undergone 82 

infrainguinal revascularization procedures, whether 
by conventional open or endovascular techniques, 
were studied. All of the patients had critical ischemia 
of the lower extremities, 33 were male and 31 were 
female. The patients were recruited from the vascular 
surgery ward at the Instituto de Medicina Integral 
Prof. Fernando Figueira between February 2011 and 
November 2012.

Forty-three of the patients had just one procedure, 
while 18 underwent two revascularization operations. 
Patients who were revascularized twice were 
admitted on a separate occasion for the second 
procedure and had another preoperative cardiac 
assessment before it.

The study design is of the observational 
cross-sectional type (a case series). Sample size 
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Fifty-nine patients underwent preoperative cardiac 
assessment for a total of 77 (94%) procedures, 
while 5 (6%) patients were admitted for emergency 
surgery, meaning preoperative cardiac assessment 
was not possible. After the initial preoperative 
assessment, 11 (17%) patients were referred for 
coronary cineangiography and 4 (6%) were then 
subjected to revascularization of the myocardium 
before proceeding to infrainguinal revascularization.

Fifty-two (63.4%) of the 82 infrainguinal 
revascularizations were conducted using conventional 
open surgery and 30 (36.6%) were conducted using 
endovascular techniques (Figure 2).

There were 5 (6%) cases of AMI during 
the postoperative periods of the 82 inguinal 
revascularization operations performed. Four 
(80%) of the 5 patients who suffered AMI had had 
preoperative cardiac assessments, whereas 1 (20%) 
of them was operated as an emergency case and so 
did not. None of the AMI cases were in patients 
who had undergone coronary cineangiography and 
myocardial revascularization prior to infrainguinal 
revascularization.

The mean age of patients who suffered AMI 
during the postoperative period was 63.6 years and 
median age was 68. Table 1 lists the characteristics of 
patients who suffered AMI during the postoperative 
period.

All of the AMI cases were in patients whose 
revascularization was performed using conventional 
surgical techniques. Indeed, if endovascular 
operations are excluded, the rate of AMI in the subset 
of open surgery patients is 9.6%.

All of the AMI patients had high Troponin I levels 
and abnormal ECG findings (elevated ST segment) 
and 2 of them also exhibited hypotension.

DISCUSSION
Several different studies have established that there 

is a relationship between cardiac complications and 
a range of different types of arterial reconstruction 
surgery, but the association between AMI and 
infrainguinal revascularization surgery in patients 
with critical ischemia of lower extremities has 
rarely been described as in the present study. In 
contrast, the risk of AMI related to aortic surgery 
to treat aneurysms, for example, has been described 
at length20-26.

The risk of AMI linked to other types of arterial 
reconstruction, other than aortic surgery, was 
described by Flu  et  al.24 in a 2010 review of 13 
articles published from 2000 to 2009 assessing 
AMI risk in connection with several different types 
of arterial reconstruction, including surgery to the 

Table 1. Patients who suffered AMI during the postoperative period.
Patient Sex Age SAH DM Smoking CRF Death

1 F 68 • • •

2 F 79 • • •

3 M 69 • •

4 M 48 • • • •

5 F 54 • •

Figure 1. Risk factors by percentage of sample. Figure  2. Proportions of conventional and endovascular 
surgery.
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contained in the second edition of the Sociedade 
Brasileira de Cardiologia’s perioperative assessment 
guidelines which demand myocardial scintigraphy 
when ergometric tests are ruled out by physical 
limitations, which is the case with the majority 
of patients with critical ischemia of the lower 
extremities. In this study, patients were sent for 
coronary cineangiography if they had scintigraphy 
findings indicating ischemia2.

CONCLUSIONS
The incidence of acute myocardial infarction among 

patients who underwent arterial revascularization of 
the lower extremities because of Peripheral Arterial 
Occlusive Disease was 6%, but if patients whose 
revascularization was conducted using conventional 
surgery are analyzed separately, the incidence of 
AMI rises to 9.6%.
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