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A b s t r a c t

Introduction: Critical limb ischemia is the most severe form of peripheral arte-
rial disease. The anatomic and clinical severity of the disease is often hetero-
geneous and the choice of treatment is affected by different clinical and pa-
tient-related factors. The aim of the present study was to evaluate the mortality 
rate in a period of 1 year following minor and major amputations and compare 
the rates with that related to major amputation of lower limbs in 2005. 
Material and methods: A cross-sectional study evaluated minor and major 
amputations of the lower limbs at the School Hospital affiliated with the 
São Jose do Rio Preto School of Medicine in the period from July 2018 to July 
2019. It was conducted using the charts of 233 patients who had undergone 
minor and major amputations of the lower limbs. 
Results: The 1-year mortality rate was analyzed among 108 patients submit-
ted to minor amputations and the mortality rate of 80 patients submitted 
to major amputations in 2019 was compared to that among 50 patients 
submitted to major amputations in 2005. 
Conclusions: Significant 1-year mortality rates were found following minor 
and major amputations, with a higher rate among patients submitted to the 
latter procedure. Moreover, there has been no reduction in the mortality rate 
among patients submitted to major amputation in the past 15 years. 
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Introduction

Critical limb ischemia is the most severe form of peripheral arterial dis-
ease. It is generally associated with arteriosclerosis, leading to considerable 
morbidity, mortality, and the loss of quality of life due to disability, which 
can be aggravated by the occurrence of ischemic ulcers [1, 2]. The anatomic 
and clinical severity of the disease is often heterogeneous and the choice 
of treatment is affected by different clinical and patient-related factors [3].

Peripheral arterial disease is underdiagnosed and often unrecognized, 
affecting around 200 million people throughout the world, one million of 
whom suffer critical limb ischemia. The 5-year mortality rate after an am-
putation is 70%, which is twofold higher than the mean 5-year mortality 
rate due to cancer in the United States [4]. Researchers report mortality 
rates of 5.7% during hospitalization, 15.7% in the perioperative period, 
44% in the first year, 50% in the second year, and 72% in 6 years [5, 6].
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Indications for revascularization treatment in 
patients with peripheral arterial disease gener-
ate considerable discussion and the practice var-
ies significantly among hospitals [7]. Saphenous 
vein bridging continues to be the gold standard 
for revascularization in patients with chronic 
limb-threatening ischemia due to infrainguinal 
occlusive disease [7]. One study found that sa-
phenous vein bridging resulted in better clinical 
results compared to endovascular procedures [8]. 

The aim of the present study was to evaluate 
the mortality rate in a period of 1 year following 
minor and major amputations and compare the 
rates with that related to major amputation of 
lower limbs in 2005.

Material and methods

Patients and setting

The study included one hundred eighty-eight 
patients who had undergone minor and major 
amputations of the lower limbs at the School 
Hospital affiliated with the São Jose do Rio Preto 
School of Medicine in the period from July 2018 to 
July 2019 as well as 50 patients who had under-
gone major amputations in 2005.

Design

A  cross-sectional study was conducted using 
the charts of 233 patients who had undergone 
minor and major amputations of the lower limbs. 
The 1-year mortality rate was analyzed among 
108 patients submitted to minor amputations 
and the mortality rate of 80 patients submitted 
to major amputations in 2019 was compared to 
that among 50 patients submitted to major am-
putations in 2005. 

Inclusion criteria

Patients submitted to minor and major ampu-
tations of the lower limbs were included consec-
utively. 

Exclusion criteria 

Disarticulations, upper limb amputations, and 
amputations due to trauma were excluded. 

Randomization

Patients were selected randomly in the periods 
of interest until reaching more than 50 individuals 
in each group.

Development

Charts of patients submitted to minor and ma-
jor amputations were analyzed for determination 
of the 1-year mortality rate between 2018 and 
2019. Next, the mortality rate was determined 
among patients submitted to major amputations 
in 2005 and comparisons were made between the 
two periods considering age group and mortality. 

Ethical considerations 

This study received approval from the institu-
tional review board of the São Jose do Rio Preto 
School of Medicine #461.

Statistical analysis 

The data were tabulated using the Excel pro-
gram and submitted to statistical analysis. Fisher’s 
exact test was used for the comparisons of preva-
lence and mortality rates with the aid of the Stats-
Direct3 program, considering an α error of 5%.

Results

One hundred eighty-eight amputations (108 
minor amputations and 80 major amputation) 
were analyzed. Mean age among the patients 
submitted to minor amputations was 64 years for 
men and 58 years for women. Mean age among 
those submitted to major amputations was  
69 years for men and 72 years for women. The 
overall mean age at death of patients amputated 
in 2005 was 67.3 years.

Death occurred within 1 year in 10/108 patients 
(9.25%) submitted to minor amputations and 
38/80 patients (47.5%) submitted to major am-
putations in 2019. Death occurred within 1 year  
in 22/50 patients (44%) submitted to major am-
putations in 2005 (Table I). Comparing mortality 
rates among major amputations between the 
two periods, no significant difference was found  
(p = 0.46, Fisher’s exact test).

Discussion 

The present study was conducted at the sec-
ond largest teaching hospital in Brazil, where ap-
proximately 400 minor and major amputations 
are performed per year on patients with vascu-
lar diseases. In the past 35 years, approximately 
14,000 amputations have been performed, and 
the mortality rate of these patients merits atten-
tion. Moreover, a  reduction in the mortality rate 

Table I. One-year mortality rates following minor and major lower limb amputations

Minor amputations Deaths following 
minor amputations 

Major amputations Deaths following 
major amputations 

Total 108 10 (9.25%) 80 38 (47.5%)
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has been observed in the past 15 years. Mean age 
at death was 67.3 years in 2005, whereas mean 
age is currently 69 years for men and 72 years for 
women. Therefore, an improvement has occurred 
in terms of mortality per age. What causes alarm 
in the present study is that the 1-year mortality 
rate was 9.25% among patients submitted to mi-
nor amputations and 47.5% among those submit-
ted to major amputations.

In the comparison of 1-year mortality follow-
ing major amputations in the 15-year period an-
alyzed, the rate was 44% in 2005, which did not 
differ significantly from the current rate [5]. This 
suggests that there has been no progress in the 
reduction of postoperative mortality among pa-
tients with chronic arterial disease submitted to 
major amputations. 

Several studies have been conducted by the au-
thors over the years in an effort to better identify 
factors related to the mortality rates at this institu-
tion. One of the studies detected mortality rates of 
5.7% during hospitalization and 15.7% in the periop-
erative period [6]. Another important factor was the 
occurrence of infection due to anaerobic bacteria 
and multi-resistant germs, in which the overall 
perioperative mortality rate increased from 15.7% 
to approximately 30% in studies conducted in the 
past 10 years [8, 9]. Therefore, preventive measures 
regarding infection should be more rigorous. 

Analyzing the mortality of amputated patients 
who were discharged from hospital and discard-
ing cardiac causes and readmitted patients, pneu-
monia was the major cause (40%), followed by 
stroke (12%) and infections (8%) [10].

One study found in the literature reports that 
the mortality rate following lower limb amputa-
tions is twofold greater than the rate related to 
cancer [4]. The present results are compatible with 
those found in the international literature [4, 11, 
12]. However, these findings serve as a  warning 
and underscore the need for prevention of arte-
riosclerosis as well as the institution of early treat-
ment for the condition. 

Besides mortality, quality of life has been as-
sessed in these patients, revealing an influence 
not only on physical aspects but also on psycholog-
ical and social aspects, with a considerable impact 
on the families of the patients [13]. With regards 
to coping mechanisms after being informed that 
amputation would be necessary, a  large number 
of patients sought support in religion, including 
many of those who previously had no faith [14].

In conclusion, significant 1-year mortality rates 
were found following minor and major amputa-
tions, with a higher rate among patients submit-
ted to the latter procedure. Moreover, there has 
been no reduction in the mortality rate among pa-
tients submitted to major amputation in the past 
15 years. 
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