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Abstract

Introduction: Peripheral arterial disease provides evidence of the relationship between this pathology and other types of
cardiovascular and cerebrovascular complications, currently showing high mortality rates.

Objective: Estimate the relationshipbetween the topography of peripheral arterial disease and mortality. Method: An
observational, descriptive, retrospective study was carried out with all the medical records of patients hospitalized with a
diagnosis of peripheral arterial disease due to obliterative atherosclerosis of the aortoiliac and femoropopliteal sectors in the
arteriology service of INACV, during the years 2018 and 2019 and a sample of 220 patients was selected.

Results: An overall mortality of 9.5% was found, with 13.5% of deaths from the aortoiliac sector and 6.9% from the
femoropopliteal. In the aortoiliac sector, deaths were associated with female sex and ischemic heart disease, while in the
femoropopliteal it was associated with smoking. The main cause of death for the aortoiliac sector was hydroelectrolytic
imbalance and for the femoropopliteal bronchopneumonia. Finally, no association was found between the occlusive pattern
and the time at which death occurred, but the longer the disease duration, the more likely the amputation was to occur prior
to death.

Conclusions: The aortoiliac sector is approximately twice as likely to cause death as the femoropopliteal sector, which seems

to be influenced by smoking as an associated factor.
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Abbreviations Introduction
PAD: Peripheral Arterial Disease; FP: Femoropopliteal; Peripheral arterial disease (PAD) of the lower limbs
IC: Confidence Interval; Mean # SD: Mean Standard; is a major health problem not only because of its direct
Deviation; HTA: High Blood Pressure; CI: Ischemic Heart impact but also because of the systemic nature of the
Disease; ECV: Cerebrovascular Disease; EO: Stenoocclusive. disease process and in many cases amputation of the lower
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limbs is necessary, thus increasing the risk of death [1].
Arteriosclerosis obliterans is the most common cause of
arterial occlusive disease in adults. Its incidence increases
annually and is recorded in 15 to 20% of subjects over 70
years of age. The definition of arterial occlusive disease of
the lower limbs refers to any occlusive lesion or ante-stenos,
which generates or does not generate a reduction in blood
flow to said extremities [1,2].

PAD is becoming more common in modern society,
partly due to the increase in life expectancy. This pathology
affected 202 million people worldwide in 2010. The growing
interest in early diagnosis has occurred because it is related
to atherosclerotic disease in other areas, such as coronary,
cerebral, and carotid arteries, and increases the risk of
cardiovascular events (death, acute myocardial infarction,
stroke), in the order of 4 to 6% per year, in patients with
the disease. Cardiovascular diseases remain the main cause
of morbidity and mortality in developed and emerging
countries. They are the main cause of death in Brazil, having
been responsible, in 2006, for 29.4% of deaths in the country,
while neoplasias were 15.1%. Because it is a chronic disease,
the resources required for its treatment are high. In the
North American population, the estimated cost per year was
$5,955 per patient, with a tendency to continue increasing

[3].

The main causes of mortality found by some researchers
were cardiovascular diseases (42.2%), neoplasias (17.1%)
and respiratory diseases. It is estimated that after age 40,
the risk of PAD increases two to three times for every 10
years of age increase. PAD, in addition to increasing with age,
also contributes to the increase in morbidity since it is the
most common indication for lower limb amputations. The
high association between PAD, coronary artery disease and
carotid artery disease is evident, which predisposes these
patients to a significant increase in the risk of developing
acute myocardial infarction, ischemic stroke and vascular
death. In this context, PAD is interpreted as an essential
marker of systemic atherosclerosis and a predictor of
infarction and stroke [4].

Since 1990, there has been an increase in the number
of patients with PAD, with a 23% increase in the last decade
due to total population growth, general aging, the increase
in the incidence of diabetes worldwide and smoking in low-
and middle-income countries [5].

In a prospective study with 10-year follow-up to evaluate
mortality associated with PAD, a three-fold increased risk
of death in general, 5.9 times higher for cardiovascular
disease and 6.6 times higher for coronary heart disease was
determined [5]. Classically, clinical factors such as age, heart
disease, CKD and COPD and other associated factors such as
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malnutrition, anemia and hypoalbuminemia are associated
with higher early and late mortality [6].

Death from coronaryheartdiseaselinked to PAD accounts
for 40-60% of deaths, followed by stroke (10-20%) and only
20-30% of patients with arterial insufficiency of the lower
extremities die from non-cardiovascular causes. Associated
with higher mortality are: advanced age at presentation,
smoking, diabetes, renal failure on hemodialysis, presentation
with critical ischemia and involvement of the distal arteries

(legs) [7].

Another factor frequently associated with cardiovascular
mortality is obesity, its definition is based on the calculation
of the body mass index (BMI = weight / height?, weight is
represented in kilograms and height in meters). The risk
of sudden death in obese people is three times higher than
in non-obese people, and is double for the development of
cardiovascular diseases [8].

Peripheral arterial disease of the lower limbs affects
8.5 million Americans aged 40 years and is associated with
morbidity and mortality. The proportion of patients with
coronary artery disease and peripheral arterial disease is 15-
40%. It is also suggested that the ankle-brachial index used
to assess PAD has been considered an important marker
of cardiovascular disease and predicts mortality from this
cause [9].

Mortality from this disease in Europe increased between
1990 and 2010, reaching 3.5/100,000 people in Western
Europe in 2010. These figures refer to mortality directly
related to PAD; it should be noted that most of these patients
die from complications related to coronary heart disease and
stroke [10].

Gallardo PUJ, et al. [11] conducted a study in Cuba in
2005 on mortality in patients with PAD addressing the
different causes of death, obtaining as a result that 1.6% of
the total cases registered in the same, were deaths due to this
disease specifically.

In the Statistical Yearbook of Health published by the
Ministry of Public Health in 2017, it was reported that diseases
of the arteries, arterioles and capillaries were the 7th cause of
death in that year. Despite this, they do not quantify the PAD
separately, so its real value is not estimated [12].

In the context of lower extremity PAD, the affected
arteries include the distal aorta and the iliac, internal iliac,
external iliac, femoral, popliteal and infra popliteal vessels,
thus allowing a topographic classification that includes
aortoiliac, femoropopliteal or distal disease depending on
the affected arterial sector [13].
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The absence or decrease of pulses will give us a
topographic diagnosis of the location of the lesions. In case
of occlusive disease of the aortoiliac sector, we will have an
absence or decrease in the amplitude of the pulses in the
entire extremity. In femoropopliteal disease, the femoral
pulse will be present, but it will be absent in the popliteal
and distal arteries [14].

An epidemiological study by Vogt MT, et al. [15] aimed
to identify the correlation of the risk of becoming ill or
dying associated with the presence of stenosis of segments
of the major artery of the leg, indicated that smoking and
high systolic blood pressure were the key risk factors
associated with isolated aortoiliac and femoropopliteal
arterial disease, both in men and women. The relative risk
of mortality was 2 to 7 times higher in men and women with
uni and multisegmental disease, involving the aortoiliac and
femoropopliteal segments; the presence of tibioperoneal
disease did not significantly increase relative mortality.
These results suggest that the etiology and risk of mortality
associated with atherosclerosis in the lower extremities may
vary according to the anatomical site and/or severity of the
lesion, where the sectors most frequently associated with the
occurrence of death are the aortoiliac and femoropopliteal;
taking into account the topographic extension of the disease
to larger vessels, and therefore, with greater hemodynamic
and clinical impact both locally and systemically.

Although we do not have exact figures, from what has
been published in the literature we can infer that obliterative
atherosclerosis, being one of the forms of peripheral
arterial disease, is not an uncommon entity in our country.
Specifically in Cuba there are no studies that relate the
different locations of PAD with mortality; others mention
the subject briefly as part of other research on PAD; even
though it is a condition that is easy to diagnose, preventable
and has very disabling consequences in its most advanced
forms, we therefore consider it important to insist on the
relevance of its systematic search in medical practice.
There are contradictions regarding mortality due to steno-
occlusive sectors, these two (femoropopliteal and aortoiliac)
being the ones that generate the most controversy. However,
it is extremely important to carry out this study because,
by knowing the patient’s steno-occlusive pattern and the
risk factors that could influence the occurrence of death, we
could then offer individualized treatment aimed at avoiding
future complications and death.

Methodological Design
Type of Study

A retrospective, longitudinal, descriptive observational
study was conducted to describe the associationbetween the
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topography of peripheral arterial disease and mortality,in
patients diagnosed with this pathology, hospitalized in the
INACV arteriology service, during the years 2018 and 2019.

Universe

The universe consisted of hospitalized patients
diagnosed with peripheral arterial disease.due to obliterative
atherosclerosis of the aortoiliac and femoropopliteal
sectorsin the arteriology service of INACV, during the years
2018 and 2019.

Sample

A sample of 220 patients diagnosed with peripheral
arterial disease due to Fontaine grade 3 and 4 obliterative
atherosclerosis was selected who met the proposed inclusion
criteria.

Inclusion Criteria:

e Patients over 18 years old

¢ Patients of both sexes

e Patients with a history of PAD due to Fontaine stage 3
and 4 obliterative atherosclerosis.

Exclusion Criteria:

e Patients with medical records that do not contain the
necessary data to carry out this study.

Operationalization of Variables (Annex I)

e Dependent Variables: Main output variable:
AFrequency of deaths for each arterial sector: Ratio of
quotient between the number of deaths and the total
number of patients for each location.

¢ Secondary Output Variables: Time in which death
occurs for each sector: Time elapsed from the moment of
diagnosis until death. Note that the date of diagnosis will
be taken as the date that coincides with the day of the
first admission for this pathology in the clinical history.
It will be measured in days, months and years.

Causes of Death

Associated factors

e Age: According to the date of birth recorded in the
medical history and will be expressed in years completed.

¢ Sex: Depending on the patient’s gender, the patient will
be classified as female or male. According to the patient’s
medical history.

¢ Smoking: According to the WHO, it is a chronic addictive
disease associated with tobacco consumption that
develops with relapses. According to medical history

¢ Smoker: Person who has smoked at least one cigarette
in the last 6 months.

¢ Ex-smoker: A person who has been a smoker but has
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remained abstinent for at least the last 6 months.

¢ Non-smoker: A person who has never smoked or
has smoked less than 100 cigarettes during his or her
lifetime.

¢ Personal Medical History: According to the data
recorded in the medical history: high blood pressure
(HBP), obesity, chronic kidney failure, ischemic heart
disease and obesity

e History of Major Amputation: Infra or supracondylar.

Independent or Explanatory and/or Confounding
Variables:
e Stenoocclusive pattern: According to clinical history
e Aortoiliac
¢ Femoropopliteal

Lower Limb Amputation: It will be determined by the
presence or absence of major amputations in all the patients
studied. According to the clinical history

Techniques for Obtaining Information

The information was obtained through the review
of medical records by the 4th year angiology resident at
the National Institute of Angiology and Vascular Surgery
(INACV),during the months of April to December 2021,
for which a spreadsheet was prepared where the data was
collected.

Statistical Analysis Technique

The information was processed on a Dell laptop.
Microsoft Word and Excel were used to create text, tables and
graphs. The data was processed using the Statistical Package
for the Social Sciences (IBM SPSS Statistics) version 21.0.
The results were presented through summary measures
for qualitative variables, such as (absolute and relative
frequencies) and quantitative variables, such as the mean.
The results were presented in tables and graphs for better
understanding. The X2 test was performed to look for an
association between the occlusive pattern and the possible
causes of death, with a significance level of p< 0.05.

Ethical Considerations

The study was governed by the principles established
in the Helsinki codes [16] and the standards of the Council
for International Organizations of Medical Sciences (CIOMS)
[17] and complied with the ethical requirements of value,
scientific validity, respect and responsibility. All the standards
of professional medical ethics were respected in carrying
out the study. The data used were collected from the clinical
history without any variation and with total confidentiality
regarding the identity of the patients and the database of
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the information obtained was protected in compliance with
computer security protocols.

Authorization toreview the clinical histories of the patients
was requested in writing from the center management. The
work was carried out after being approved by the Research
Ethics Committee (CEI) and the Scientific Council of INACV.

Results

To meet the objectives set out in the study, 220 patients
were included. Regarding their general characteristics,
hypertension was the most common risk factor (71.4%
of patients), followed by smoking (60.5%) and ischemic
heart disease (27.3%). The most common topography
was femoropopliteal with 59.5%, with a higher number of
patients in Fontaine stage 4 (74.1%). Major amputation
was performed in 56.4% of the individuals and 21 died,
representing 9.5% of the total sample Table 1.

# Variables Mean + SD (No) | % | IC95%
1 Age 66.3+11.2 - -
2 | Female gender 92 42 | 35.1-48.1
3 HTA 158 72 | 65.7-77.9
4 CI 60 27 | 21.2-33.2
5 CVD 8 4 1.1-6.1
6 Obesity 15 7 | 34-10.2
Smoking Habit
7 Smoker 133 61 |539-67.1
Non-smoker 39 18 | 12.6 - 22.8
Ex-smoker 48 22 |16.2-274
EO Pattern
8 Aortoiliac 89 41 | 33.9-47.1
Femoropopliteal 131 60 | 52.9-66.1
Fontaine Stadium
9 Grade 3 57 26 | 20.0-31.8
Grade 4 163 74 | 68.2-80.0
10 AMP pre-
Amputees | 124 | 56 | 49.7-63.0
1 Deaths
Deaths | 21 |10 5.5-135

IC: Confidence interval

Mean + SD: Mean standard deviation

HTA: High Blood Pressure

CI: Ischemic heart disease.

ECV: Cerebrovascular disease.

EO: Stenoocclusive.

Table 1: General characteristics of the included patients.
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Table 2 shows the factors associated with mortality in the
aortoiliac (Al) sector. Of the 89 patients with PAD included in
this sector, 12 had died by the time of completion of our study,
7 of whom were women, representing 58.3%. These results
suggest a tendency for women with aortoiliac involvement

Open Access Journal of Cardiology

to die more often. Ischemic heart disease appears to be an
important predictor of death for this sector, with 41.7%. It is
striking that obesity was not directly related to death in this
sector, being present only among the living (10.4%), with
statistically significant values.

# Variables Total (89) Alive (77) Deaths (12) P<0.05
1 Age(Mean+SD) 65.0 £10.6 64.0 +10.3 67.1+11.5
Variables N (%) N (%) N (%)
2 Female gender 35 (39.3) 28 (36.4) 7 (58.3) -
3 HTA 63 (70.8) 54 (70.1) 9 (75.0) -
4 Cl 25 (28.1) 20(26,0) 5(41.7) -
5 CVD 4 (4.5) 4 (5,2) 0(0) -
6 Obesity 8 (9.0) 8 (10.4) 0(0) *
Smoking Habit
Non-smoker 7 (7.9) 5(6.5) 2 (16.7) -
7 Smoker + Ex-smoker 82 (92.1) 72 (93.5) 10 (83.3) -
Smoker 60 (67.4) 53 (68.8) 7 (58.3) -
Ex-smoker 22 (24.7) 19 (24.7) 3(25.0) -
3 AMP pre-
Amputees 48 (53.9) 43 (55.8) 5(41.7) -
Fontaine
9 Grade 3 29 (32.6) 24 (31.2) 5(41,7) -
Grade 4 60 (67.4) 53 (68.8) 7 (58.3) -
Table 2: Factors associated with mortality in the aortoiliac sector.
# Variables Total (131) Alive (122) Deaths (9) P<0.05
1 Age (Mean+SD) 67.1+11.5 66.3+11.2 67.1+11.5 -
N (%) N (%) N (%)
2 Female gender 57 (43.5) 53 (43.4) 4 (44.4) -
3 HTA 95 (72.5) 90 (73.8) 5 (55.6) -
4 CI 35 (26.7) 32 (26.2) 3(33.3) -
5 CVD 4(3,1) 4 (3,3) 0(0) -
6 Obesity 7 (5.3) 7 (5.7) 0(0) -
Smoking Habit
Non-smoker 32 (24.4) 31 (25.4) 1(11,1) -
7 Smoker + Ex-smoker 99 (75.6) 91 (74.6) 8 (88.9) -
Smoker 73 (55.7) 66 (54.1) 7 (77.8) -
Ex-smoker 26 (19.8) 25(20.5) 1(11,1) -
AMP pre-
8 Amputees 76 (58.0) 70 (57.3) 6 (66.7) -
Fontaine
9 Grade 3 28 (21.3) 25(20.5) 3(33.3) -
Grade 4 103 (78.6) 97 (79.5) 6 (66.7) -

Table 3: Factors associated with mortality in FP.
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Table 3 shows the factors associated with mortality in
the femoropopliteal (FP) sector. Of the 131 patients with PAD
included in this sector, 9 had died by the time our study was
completed. The most relevant variable was smoking, which
occurred in 88.9% of the deceased.

Table 4 shows the factors associated with the steno-
occlusive pattern. Here, the higher frequency of presentation

Open Access Journal of Cardiology

of PAD with femoropopliteal topography (131) than
aortoiliac (89) is evident. Regarding smoking, we found
that those patients who smoked at some point in their life
predominated in patients with aortoiliac patterns, however,
the higher number of non-smokers in the femoropopliteal
sector (24.4%) was significant.The percentage of deaths was
predominantly in the aortoiliac sector (13.5%).

# Variables Aortoiliac (89) Femoropopliteal (131) P<0.05
1 Age(Mean+SD) 65.0 +10.6 67.1+11.5 -
N (%) N (%)
2 Female gender 35(39.3) 57 (43.5) -
3 HTA 63 (70.8) 95 (72.5) -
4 CI 25(28.1) 35 (26.7) -
5 CVD 4 (4.5) 4 (3,1) -
6 Obesity 8(9.0) 7 (5.3) -
Smoking Habit
Non-smoker 7(7.9) 32 (24.4) *
7 Smoker + Ex-smoker 82 (92.1) 99 (75.6)
Smoker 60 (67.4) 73 (55.7)
Ex-smoker 22 (24.7) 26 (19.8)
8 Deaths
Deaths 12 (13.5) | 9 (6.9) | ]
AMP pre-
K Amputees 48 (53.9) | 76 (58.0) | ]
Fontaine
10 Grade 3 29 (32.6) 28 (21.4) -
Grade 4 60 (67.4) 103 (78.6) -

Table 4: Factors associated with the steno-occlusive level.

-

Figure 1: It shows the direct causes of death found where pulmonary thromboembolism, hydromineral imbalance and
bronchopneumonia were the most frequent with 6 (28%), 5 (24%) and 5 (24%) deaths respectively.
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Figure 2: Outlines the causes of death taking into account the topography of the PAD. Among the deaths of patients with an
aortoiliac pattern, the most common etiology was hydromineral imbalance with 5 cases, followed by bronchopneumonia,
which occurred most frequently in femoropopliteal steno-occlusive patterns.

Figure 3: Odds by steno-occlusive sectors.

As can be seen in Figure 1-3, the odds for the FP sector with avalue of 2.22% means that there is approximately twice
was 0.074, which means that for every 100 patients with this the probability of dying for the aortoiliac sector compared to
topography, 7 die. As for the Al sector, the odds were 0.16 (for the femoropopliteal sector.

every 100 patients with Al disease, 16 die). The AI/FP odds
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Figure 4: Relationship between occlusive pattern and time at which death occurs.
It is shown that both curves representing the occlusive significantly influence the occurrence of death over time
patterns decrease practically together, from the diagnosis of (Figure 4).
the disease, which shows that the occlusive pattern did not
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Figure 5: Relationship between previous amputation and time of occurrence of death.

J

It shows (Figure 5) how prior amputation initially does tendency to die earlier in those patients who have already
not seem to influence the occurrence of death, however, as had a major amputation previously.
the disease progresses, the curves separate, showing a slight
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Discussion

There are many studies on the prevalence of mortality in
patients with peripheral arterial disease, showing high rates
of coronary events, stroke mortality and total mortality at
10 years. After 5 years, 20% of patients present intermittent
claudication, myocardial infarction or stroke and mortality
is 10-15%. We Martinez BI, et al. [18] and Zamora ]L, et al.
[19] found a similar mortality rate in general. Other research,
however Arango CG, et al. [20], reveals a lower mortality
rate (3.6%), which could be due to their diagnosis of this
pathology.

Looking at the general characteristics described in the
histories of the patients included in the study, we compare
with other results such as those of Shabhay A, et al. [8], who
concluded that more than half of the patients studied with
peripheral arterial disease (23/42; 54.76%) underwent a
major limb amputation, and also found a mean age of 60.06
+ 11.33 years; we found similar figures in our research. Our
results are consistent with the medical literature regarding
the risk factors associated with the disease [21,22].

Leo SG, et al. [23], who found that the most affected
steno-occlusive sector in peripheral arterial disease was the
femoropopliteal, most of the patients we included had this
occlusive pattern.

Regarding the factors that were most associated
with mortality, Pinto in his study found that mortality
was associated with the presence of renal failure,
hypoalbuminemia and advanced stages of Fontaine, however,
we did not find a significant association of these variables
with the occurrence of death; not so with the publication of
Leandro GS, et al. [24], where cardiovascular pathologies,
ischemic heart disease in particular, are associated with the
occurrence of death; comorbidities that in our work seemed
to be relevant as a predictor of death.

On the other hand, Hasanadka R, et al. [25] demonstrated
that myocardial infarction, congestive heart failure, chronic
obstructive sleep apnea and dialysis use were predictive
factors of death; although we were able to relate heart disease
with the possible occurrence of death, kidney disease was
not important as associated comorbidities. Criqui MH, et al.
[26] demonstrated the incidence of cardiovascular disease in
patients with peripheral arterial disease of up to 14.9% of
patients with this pathology, however in our work we found a
greater presence of these events in the patients studied.

Norgren L, et al. [7] found that death was associated
with the femoropopliteal steno-occlusive pattern; however,
in their study, the patients died mostly from ischemic heart
disease, a pathology that in our study was not important
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for that steno-occlusive sector. In other publications in
which the disease of the femoropopliteal sector is related
to a higher mortality, it was observed that they were older
patients, with more comorbidities and that they attended
health services later [26]. Similarly, Pérez F, et al. [27] found
that 58.50% of the patients belonged to the femoropopliteal
sector and the most frequent cause of death was pulmonary
thromboembolism; we differ, since the pathologies that were
found as a cause of recurrent death in the infra inguinal
sectors were respiratory infections (bronchopneumonia).
Zamora C, et al. [28] found that ischemic heart disease in this
sector was the most relevant risk factor, followed by smoking.

Gallardo PUJ, et al. [11], in their study, referred to the
excessive male mortality and the majority of the deceased
were 80 years old and older; however, our research found
that the age (mean + SD) was 67.1 + 11.5 and one or the other
sex did not predominate among the deceased. Regarding
the specific causes of death due to peripheral vascular
diseases, Gallardo PU]J, et al. [11] observed that the highest
mortality rate was for abdominal aortic aneurysms; similar
data were found by Cafias G, et al. [29] and Saiki M, et al.
[30], who reaffirmed that they were the first cause of death
due to atherosclerotic disease. Knowing that obliterative
atherosclerosis of the aortoiliac sector constitutes the
fundamental cause for both aneurysmal and steno-occlusive
disease; itis not unusual to find in our study a higher number
of deceased with high occlusive patterns.

Bizueto H, et al. [31], report in their study that the sector
with the highest mortality found was the aortoiliac, with
ischemic heart disease being the most frequent cause of
death followed by acute renal failure and infections, although
we agree as to the sector with the most deaths and we found
causes such as heart disease and respiratory infections,
pulmonary thromboembolism was the most frequent
cause in our work in general and in the aortoiliac sector it
was hydroelectrolytic imbalance. Bertele V, et al. [32] also
associate mortality with more proximal steno-occlusive
lesions.

Martinez C, et al. [33], during the year 1977, found
that the most frequent causes of death were pulmonary
thromboembolism, followed by ischemic heart disease,
cerebrovascular accidents and infections. We agree with
the majority of the causes despite not having deaths due to
cerebrovascular disease.

Unkart JT, et al. [34] associated more extensive steno-
occlusive disease with the occurrence of death from
cardiovascular events. We agree with this study since in
patients with aortoiliac involvement, ischemic heart disease
seemed to be the most important predictor of death, finding
that all patients who died as a result of ischemic heart
disease belonged to this sector; on the other hand, other
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authors reveal that heart disease was more relevant in the
femoropopliteal sector [34].

Limonta O, et al. [35], in their study on Clinical and
surgical characterization of patients with aortoiliac peripheral
arterial disease during the years 2010 to 2012, found that the
predominant risk factors for aortoiliac disease were smoking
followed by hyperlipidemia and diabetes mellitus; while we
found female sex as a possible predictor of death and ischemic
heart disease in that same order of importance.Multiple
studies have suggested thatAortoiliac disease occurs more
frequently in male patients, smokers, obese patients with
associated arterial hypertension, similar to what we found in
the patients included in our research [36-38].

Onur-Beyaz M, et al. [39] attributed higher mortality to
patients with steno-occlusive lesions of the aortoiliac sector,
associating deaths with the most advanced stages of the
disease. We agree on the occlusive pattern that causes the
most deaths, however, no significant relationship was found
between death and Fontaine evaders 3 and 4.

Since peripheral arterial disease, coronary artery disease
and cerebrovascular disease are manifestations of the same
process, itis not unusual for all three to occur at the same time,
and most deaths are due to heart disease, or other vascular
causes, criteria with which we agree, although ischemic heart
disease was not among the main causes of death [40-43].

Redondo E et al. [44] obtained a total mortality of
2.21% and associated with cardiovascular events of
3.23%, coinciding with our work, although they found
cerebrovascular disease in 6.45% of the deceased, we did not
find it among the deceased in our study.

In the PARTNERS study, it was found that 32% of patients
had either coronary disease or cerebrovascular disease,
and 24% had involvement of all 3 territories. On the other
hand, the main cause of late death in patients with PAD was
ischemic heart disease (up to 50%), while Regalado, etal. [45]
found a higher percentage (70%) for this same cause, unlike
our study where pulmonary thromboembolism, followed
by bronchopneumonia and hydroelectrolytic imbalance
were the main causes of death; and although ischemic heart
disease was found among them, it was not the most striking,
representing 14% [46-48].

Regarding ischemic manifestations, Regalado found
extensive lesions in 32.57%, while we had a significantly
higher percentage in our work since we work with patients
in advanced stages of the disease.

Vega MA, et al. [49] reported that mortality was higher in
the group of patients with more severe peripheral vascular
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disease, the crude mortality of the population studied was
6%, 18% and 24% at 1, 2 and 3 years respectively, which
coincides with our work; however, Vega MA, etal. [49] related
the occurrence of death with advanced age, which differs
from our study since age in years did not seem to influence
the occurrence or not of death.

In Spain, data from February 2017 published by the
National Institute of Statistics hold PAD responsible for
29.4% of deaths, with ischemic heart disease being the most
frequently involved in men and stroke in women. Vega MA,
et al. [49], Mercedes G [50], although we did not relate sex
with the possible cause of death, none of them was due to
cerebrovascular disease; in addition, the percentage of
deaths we found was much lower.

In a study on the prevalence and risk factors associated
with peripheral arterial disease in Brazil in 2011, it was
found that cerebrovascular diseases constitute a significant
socioeconomic burden that accounted for about 31% of all
deaths in that year, not coinciding with our study where these
pathologies were not found as a cause of death [51]. Another
clinical trial with patients with PAD where their causes of
death were investigated found a mortality rate of 9.1% in the
sample studied, associated with advanced stages of Fontaine,
and comorbidities such as acute myocardial infarction,
cerebrovascular diseases and diabetes mellitus. The most
frequent cardiovascular causes of death were sudden death
and stroke, while the non-cardiovascular causes of death
were tumors; although we found cardiovascular causes in
our study, we did not have deaths due to cerebrovascular
diseases or tumors [52].

Muluk SC, et al. [53] found that the main cause of death
was coronary origin (40-60%), followed by cerebrovascular
accidents (10-20%) and only 20-30% of the patients with
PAD died from non-cardiovascular causes, which was not the
case in our study. The following were associated with higher
mortality: advanced age at presentation, smoking, diabetes
and renal failure, factors that were also found by us, despite
not working with diabetic patients. Muluk SC, et al. [53] also
suggest that death is mostly associated with distal occlusive
patterns, which was not the case in our study where the
largest number of deaths were in the aortoiliac sector,
where we also did not include diabetic patients who could
contribute a greater number of patients with involvement of
infrainguinal sectors.

Koon Y, et al. [54] found that 45.7% of patients with a
previous amputation died within 3 years after surgery, and
Kennedy GEM, et al. [55] found that 44% of amputated
patients had died within a 2-year period. Although we found
a higher death expectancy in previously amputated patients,
we observed that they were more likely to die after 10 years,
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similar to what was observed by Barbosa B [56] who at the
same time found that 68% of amputated patients had died. On
the other hand, Escarrefio L, et al. [57], in their study on the
Epidemiology of PAD in Mexico, found an annual mortality
of 4-6% due to peripheral arterial disease and when a major
amputation was performed as a complication of this disease,
mortality increased up to 30%, which coincides with our
study where patients with a previous amputation seem to die
earlier than those who have not been amputated (Figure 5).

According to a study on diagnosis and treatment of
peripheral arterial disease of the lower limbs carried out
by the Mexican Social Security Institute, a mortality rate of
close to 50% at 5 years and 70% at 10 years was determined.
We agree with this study since after 10 years of evolution of
the disease there is a greater probability of death occurring,
regardless of the steno-occlusive sector affected by the
patients, which was what really occupied us in our research.
(Figure 4) [58].

When comparing our results with other studies
conducted worldwide, we found similar patterns in terms
of disease prevalence, being higher in men than in women,
associated with risk factors such as smoking, high blood
pressure, ischemic heart disease and obesity. Mortality
rates continue to rise, even more so after 10 years of disease
progression, with deaths mostly due to cardiovascular and
cerebrovascular events, associated with advanced forms of
the disease and prior amputation [59-68].

Conclusions

¢ The aortoiliac sector is approximately twice as likely
to die compared to the femoropopliteal sector, which
appears to be influenced by smoking as an associated
factor [69-73].

e 9.5% of patients died, of which 13.5% occurred in the
aortoiliac sector and 6.9% in the femoropopliteal sector
[74-77].

e The predominant cause of death in the aortoiliac sector
was hydroelectrolytic imbalance followed by ischemic
heart disease, while in the femoropopliteal sector it was
bronchopneumonia [78-81].

¢ No relationship was found between the steno-occlusive
pattern and previous amputation with respect to the
time at which death occurred [82-84].

Recommendations

To include in future studies on the subject a greater
number of patients with peripheral arterial disease due
to diabetic macroangiopathy, with distal patterns, minor
amputations and Fontaine stage IIb, as well as to increase the
total number of deaths studied.
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