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Introduction

Worldwide, cardiovascular diseases are currently the main cause
of morbidity and mortality, with atherosclerosis being the fundamen-
tal pathology, involving the coronary arteries, the aorta, the carotid
artery, and lower limbs arteries [1]. Atherosclerosis is a systemic dis-
ease, with Peripheral Artery Disease (PAD) and carotid disease (CD)
often coexisting. There is a close relationship between coronary ar-
tery disease, PAD and cerebrovascular disease (CVD), associated with
increased cardiovascular risk and death. Between 10 and 15% of isch-
emic strokes are caused by carotid disease, most of which are of ath-
erothrombotic origin. The World Health Organization (WHO) defines
CVD as a clinical syndrome characterized by the rapid development of
signs and symptoms corresponding to a focal neurological condition,
and sometimes global, that persist for more than 24 hours or lead to
death, with no apparent cause other than a neurovascular origin. The
term CVD encompasses Cerebral Infarction (HF), Transient Cerebral
Ischemia (TBI), Intracranial Hemorrhage (IH) and Cerebral Venous
Thrombosis [2]. CVD is the second leading cause of mortality in the
general population and the leading cause of death and disability in
women; it has become a public health problem due to population age-
ing and lifestyle changes [3]. About 3% of individuals over the age of
65 have carotid artery disease. It may be asymptomatic even when
the obstruction is severe. 30% of patients may develop TBI. Risk fac-
tors for CVD are like those for coronary artery disease, such as tobac-
co, high cholesterol, high blood pressure, diabetes.

The most common cause is the progression of atheromatous
plaques in the carotid arteries [1]. Between 25% and 60% of patients
with extracranial CD and no history of coronary artery disease show
abnormal cardiac test results; the presence of bilateral CD was shown
to be a better predictor of ischemic heart disease [1]. The athero-
matous plaque conformation is more important than the degree of
stenosis, so it is more appropriate to use the term “carotid disease”
instead of “carotid stenosis” [4]. There is a high prevalence (44%) of
severe coronary artery disease in patients with symptomatic severe
carotid lesion, so even asymptomatic patients should be evaluated for
ischemic heart disease [5]. Hernan et al. reported a prevalence of PAD
greater than 20% in patients with coronary heart disease [6]. A con-
siderable percentage of patients with PAD go unnoticed, so perform-
ing an ankle-brachial index (ABI) is essential as it is a non-invasive

method with sensitivity greater than 90%. An ABI of less than 0.9 is
considered a predictor of coronary heart disease, CD, cardiovascular
events and higher mortality [6].

Peripheral Artery Disease (PAD)

Patients with PAD are at increased risk of coronary heart disease
and cerebrovascular disease. PAD encompasses a wide number of
non-coronary arterial syndromes, which are caused by structural and
functional alteration of the arteries affecting the extracranial circula-
tion, visceral organs, and extremities; the risk of mortality, from any
cause, is three times higher than in patients without PAD [7]. The risk
factors most associated with PAD are smoking (OR 4.46) and T2DM
(OR 2.71) [8].

Etiology and Risk Factors

Both diseases share SAH, DM2, obesity, smoking, metabolic syn-
drome, age, and male gender as vascular risk factors, however, smok-
ing and dyslipidemia are the most closely associated factors to CD.
According to the WHO (2004), cerebrovascular diseases affect ap-
proximately 15 million people per year, of which one third die and
another third become permanently disabled [6]. In another report,
50 to 75% of patients with PAD have cerebral atherosclerosis, which
carries a high risk of stroke [9]. They both coexist in 3.8% according
to Dr. Delio’s Thesis [10], as shown in Figure 1. The 4th place in gen-
eral morbidity and mortality and the second cause of cardiovascular
morbidity and mortality [11,12] Therefore, the detection and routine
carotid Doppler ultrasound (USDC) prior to vascular surgery may be
useful to detect CD in patients with PAD as CVD prevention [13]. USDC
screening for carotid stenosis in patients with coronary artery dis-
ease who will not undergo revascularization surgery should not be
performed routinely (Recommendation class III, level of evidence C)
[10]. In CD, atherosclerotic plaque may narrow the arterial lumen and
may sometimes ulcerate; We must consider that not only the stenosis
degree and flow rate are important to determine the severity of the
injuries, but also the surface, length, tandem lesions and soft plates,
which are the most unstable. The importance in determining these
epidemiological data lies in the fact that CD is one of the preventable
causes of HF, also considering that it is also the subtype with the high-
est rate of recurrence, reaching 26% at three months in patients with
TBI [11].
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Figure 1: Taken from: Martinez-Blanco Delio Felipe (2019) degree thesis (10).

CD develops later in life compared to coronary heart disease [6].
CD may remain asymptomatic, cause TBI or cerebral vascular events.
Patients who debut with HF (30% of cases), if not properly studied,
will have a heart attack in less than 3 months in 20%. In Mexico, there
are 232 cases per 100,000 people annually and 3 out of 10 dies during
the 30 days followed the event, without forgetting that it is an un-
derdiagnosed disease. In the next 8 years, it is expected that more
than 60% of people with chronic diseases will die from cardiovascu-
lar and brain diseases; according to the WHO, 15 million people suffer
a stroke every year (EFE, Oct 26, 2021) and half are left with sequel-
ae and disability (Sdnchez-Arreolal4). Due to the large amount of
information available and the fact that, in our country, there are no
incidence and prevalence data, we carried out the following research,
what is the CD incidence and prevalence in patients with PAD at the
CMN la Raza Specialty Hospital in a period of 5 years? Even though
CD is the least common cardiovascular disease, in its most severe
form it can produce disabling neurological sequelae and death, so it
is important to know the relationship between these two pathologies
and intentionally carry out a diagnostic screening for both when one
of them occurs, since CD occupies an important place in the causes
of dementia and disability as well as family problems, to such an ex-
tent that they are currently being implemented by the Preparation of
Health Care Protocols Committee, derived from the DOF publication,
on June 30, 2023, of integral attention protocols (IAP) which estab-
lishes the obligation for the Public Medical Care Administration de-
pendencies and entities, both federal and local, where our institution
sets the tone at different levels of medical care [2,14].

Regarding PAD and CD, the USDC is a proven noninvasive diagnos-
tic tool for detecting asymptomatic carotid artery stenosis (CAS) that
can assess carotid structural abnormalities, as well as the severity of
arterial damage from atherosclerotic changes, in patients with PAD
for the prevention of CVD [4,9,13-15]. Computed tomography (CT)
and magnetic resonance imaging (MRI) are useful to confirm the diag-
nosis and evaluate CAS complications, however, carotid stenosis may
exist even though there are no visible complications on MRI and CT, so
angiography will be the diagnostic method of choice [16].

Treatment

In the case of patients with asymptomatic CD, only those with ste-
nosis between 60 and 99%, a high risk of stroke and life expectancy
greater than 5 years should undergo revascularization (carotid end-
arterectomy, carotid stenting and/or transcervical carotid stenting);
all others should remain with optimal medical treatment. In the case
of patients with symptomatic disease who have stenosis greater than
50%, the intervention should be performed within the first 14 days of
the symptomatic event, to achieve maximum benefit [17,18] Re-ste-
nosis usually begins 3 to 6 months after the procedure, secondary to
neointimal hyperplasia. The factors that predispose to re-stenosis are
smoking, SAH, DM2, female gender, carotid diameter less than 5 mm,
residual stenosis [18,19]. The objective of our research was to esti-
mate the incidence and prevalence of CD in patients with PAD at the
CMN la Raza Specialty Hospital.
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Results

Out of a population of 320 patients with peripheral arterial dis-
ease, 120 patients who met the inclusion criteria were included, over
aperiod of 5 years (April 2019 - April 2024); mean age of the patients
was 70 years; 78 (65%) were males and 42 (35%) were females, 88
(73%) were overweight, Table 1. Among the risks that could not be
modified, such as patients’ family history under study were bilater-
al carotid disease in 40% and Rutherford’s category 5 PAD in 42%,
among others Figure 1. Of the modifiable risks, the personal history
was found to be SAH in 76%, smoking 66%, dyslipidemia in 42%, Fig-
ure 2. It was observed that the frequency of any degree of carotid ste-

nosis in patients with PAD was as follows: left internal carotid 23%,
right internal carotid 24%, left common carotid 20%, left bulb 32%,
right common carotid 20% and right bulb 27%, Figure 3. The fre-
quency of carotid stenosis 2 50% in patients with PAD was as follows:
left internal carotid 16%, right internal carotid with 9%, left common
carotid 8%, left bulb 16%, right common carotid 8% and right bulb
10%, Figure 4. The frequency of PAD in patients was as follows: Ruth-
erford 5 femoropopliteal (FP) in 30%, R3 FP in 18%, R 5 EAOI in 16%,
and the same VT R5 frequency, 16%. When calculating the incidence
of CD, a value of 5.3% and prevalence of 16.0% were obtained. Ather-
omatous lesions were more frequent on the left side, in the bulb and
in the internal carotid Figure 5.

Table 1: Characteristics of patients with peripheral arterial disease. N=120/320.
Characteristics Average Standard deviation
Age 70.3 10.4
Sex Frequency Proportions
Male 78 65
Female 42 35
Physical constitution
Normal 18 15
Overweight 88 73
Obesity grade I (BMI=30-34.9 kg/m?) 14 11.6

Note: Source: Clinical archive of the “Antonio Fraga Mouret” Specialty Hospital, La Raza National Medical Center and database of the Angiology service.

40%
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Note: Source: Clinical archive of the Specialty Hospital and database of the Angiology service.

Figure 2: Modifiable risk frequency in patients with PAD N=120/320.
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Database.
Figure 3: carotid stenosis degree in patients with PAD. N=120/320.
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Note: Source: Clinical archive of the “Antonio Fraga Mouret” Specialty Hospital, La Raza National Medical Center and database of the Angiology

service.
Figure 4: Carotid stenosis > 50% in patients with PAD. N=120/320.
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Discussion

As in PAD, a large percentage of CD occurs subclinically. CD is
an early manifestation of subclinical atherosclerosis. Atheromatosis
of the extracranial carotid artery is a frequent cause of cerebral in-
farction and to avoid it, preventive programs should be established
[16]. Our institution is the strongest in health services; our hospital
belongs to the northern delegation with more than 12 million bene-
ficiaries 10 and since CVD is the main cause of disability, we have the
obligation to detect CD on time and exercise appropriate preventive
and therapeutic measures. Four things in our research are striking,
that 33.3% of patients with PAD have CD in contrast to the interna-
tional literature, which reports 3.8%, however, in most epidemiolog-
ical studies, they report that up to 50% of patients with PAD present
symptoms of cerebrovascular or coronary heart disease [9,20]. In
Latin America, only a quarter of patients who suffer from HF go to an
Adequate Hospital Center in a timely manner within the treatment
window stage, so 75% are left with sequelae or die, in addition to the
fact that neither the patient nor family members know the symptoms
of HF [20]. In every minute that passes, up to 1.9 million neurons can
be lost, as Dr. Daniel Sanchez Arreola, president of the Mexican Soci-
ety of Emergency Medicine affirmed [21]. Another important reason
for early diagnosis is that it is estimated that one in 6 people in the
world will suffer a stroke in their lifetime and most of them could be
left with sequelae after the event [22]. It should be noted that in Mexi-
co during the COVID-19 pandemic, mortality increased in 2020 due to
this cause. In Mexico, 80% of CVD is ischemic. According to the Man-
uel Velasco Suarez National Institute of Neurology and Neurosurgery,
report that in Mexico 170,000 HFs are registered annually and that it
represents the fourth cause of death; however, as we have mentioned,

there are no reliable statistics, to such an extent that in Argentina and
Cuba, it is estimated that it represents the second cause of death [23].
Another very important factor that we have to keep in mind, as we had
mentioned at the beginning, is that a considerable percentage of pa-
tients with PAD remain undervalued as well as patients with CD and
even when they do not have manifestations of coronary artery dis-
ease (pathology that is among the three main causes of perioperative
morbidity and mortality) and above all, those who have risk factors
that indicate a higher probability of AMI or sudden death, we must
keep in mind that in patients with CD, they have a higher frequen-
cy of asymptomatic coronary artery disease; 25 to 60% of patients
with CD without symptoms of coronary artery disease have abnor-
mal results in ischemia-provoking tests or angiographic evidence of
severe coronary artery disease (considering severe coronary disease
to be defined when it affects more than three coronary vessels or the
trunk of the left coronary artery), which, as we know, represents 30%.
that is, of patients with PAD, 60 to 80% have electrocardiographic
abnormalities and of these, 30% require coronary revascularization
surgery before cerebral revascularization or, in very selected cases,
simultaneous surgery [24]. For this reason, we must take into consid-
eration what Aboyans V et al. mentioned in a second review in 2017,
in which they are in favor of screening patients with risk factors for
atherosclerosis disease and thus be able to detect problems or lesions
in the extracranial vessels [25] Taking into consideration the reports
in most studies that refer to a higher percentage of CD involvement
in patients with PAD (50 to 75%) 9 and our minor results, we could
inline two situations: first, that ultrasound is operator-dependent and
second, that in our country, very few radiologists are certified ultra-
sonographers.
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Conclusions

It is urgent to develop medical care protocols for these entities,
especially in CVD, which is devastating and disabling, as it is becom-
ing a public health problem, and its prevalence is increasing. Vascular
screening should be performed as recommended by the SVS. The ob-
jective is to make interventions at the right time to reduce the dis-
ability and mortality derived from this condition, which although it
is more frequent in people over 65 years of age, currently, due to the
high rates of overweight, obesity, high blood pressure and dyslipid-
emias, cerebral infarctions are increasingly common in younger peo-
ple [26].
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