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Aim	 To compare long-term outcomes of x-ray endovascular (percutaneous coronary intervention, PCI, and 
lower limb angioplasty with stent placement, LLA; group 1) and combination treatments (PCI and 
open LLA surgery; group 2) in patients with chronic lower limb ischemia (CLLI) associated with 
ischemic heart disease (IHD).

Material and methods	 This retrospective study has been conducted in the Vishnevsky National Medical Research Center of 
Surgery since 2019. The study includes 92 patients with stage 2B CLLI associated with IHD who were 
managed from January 1, 2017 through December 31, 2020. Long-term outcomes were evaluated in 
76 (82.6 %) patients. The endpoint was severe cardiovascular complications (CVC), including death, 
myocardial infarction, and acute cerebrovascular disease (ACVD).

Results	 In group 1 during the long-term period, 1 (2.7 %) fatal outcome due to pneumonia was observed. In 
group 2, 4 (10 %) patients died: 1 (2.5 %) patient due to ACVD, 1 (2.5 %) patient due to progression 
of oncological process, and 2 2 (5 %) patients due to COVID-19. Also, 2 (5.5 %) and 1 (2.5 %) cases of 
acute coronary syndrome (ACS) were observed in groups 1 and 2, respectively (p=0.61).

Conclusion	 In the x-ray endovascular (group1) and the combination (group 2) intervention groups, lethal outcomes 
due to myocardial infarction were absent. This fact confirms the importance of PCI in patients with 
CLLI for prevention of possible ACS in the long-term. Both therapeutic tactics in managing CLLI 
patients with IHD demonstrated high safety and clinical efficacy during the hospital and long-term 
periods and can be extensively used in routine clinical practice.
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Chronic limb threatening ischemia (CLTI) stage IIB is a 
stable and slowly progressing disease that involves the 

development of muscle discomfort in the lower limbs and 
is usually described as burning, pain, or heaviness when 
walking a distance of less than 200 m [1]. CLTI is associated 
with coronary artery involvement in almost 50 % of patients 
and cerebrovascular diseases in only 20 % [2].

It is noted in the 2017 ESC Guidelines on the Diagnosis 
and Treatment of Peripheral Arterial Diseases that the 
prevalence of coronary artery disease (CAD) ranges in 
patients with lower limb arterial involvement from 25 % to 
72 %, and the prevalence of lower limb atherosclerosis ranges 
in patients with CAD from 7 % to 16 % [3].

CAD and CLTI remain socially significant diseases. In 
2018, Olinic et al. [2] published the data on lower limb 
diseases and showed that the distance of painless walking 

progressively decreased within 5 years in 20 % of patients 
with CLTI, one third of whom subsequently developed 
critical limb ischemia (CLI). Within a year after the diagnosis 
of CLI, 30 % of patients have their lower limbs amputated, 
20 % if patients die, and only 45 % survive with both lower 
limbs [2, 4, 5].

Jones et al. [6] note that one- and three-year all-cause 
mortality (including death of myocardial infarction (MI) and 
stroke) in patients subjected to major amputation was 48.3 % 
and 70.9 %, respectively. These data indicate the need for 
timely treatment of both arterial systems in order to reduce 
the incidence of complications and the rate of disability.

Objective
Compare the long-term outcomes of X-ray endovascular 

(percutaneous coronary intervention (PCI) and angioplasty 
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Table 1. Clinical characteristics of patients with CLTI and CAD

Clinical characteristics
PCI + lower limb arterial angioplasty (n=46) PCI + open lower limb arterial surgery (n=46)

p
n % n %

Age, years 67.02±7.61 – 64.46±7.70 – 0.111

Sex
male 30 65.22 40 86.96

0.015
female 16 34.78 6 13.04

CAD

PICS 13 28.26 13 28.26 0.817

FC II (CCS) 19 41.3 17 36.95

0.801FC III (CCS) 16 34.78 20 43.47

painless 11 23.91 9 19.57

Diabetes mellitus 14 30.43 4 8.70 0.016

CLTI, chronic limb threatening ischemia;  
PICS, postinfarction cardiosclerosis; CCS, Canadian Cardiovascular Society.

CIA, common iliac artery; EIA, external iliac artery; SFA, superficial femoral artery; PA, popliteal artery, CFA, common femoral artery.

18.4

8.7

16.3

5.4

3.2

5.4

0 2 4 6 8 10 12 14 16 18 20

CFA angioplasty and stenting  

EIA angioplasty and stenting   

SFA angioplasty and stenting  

PA, SFA angioplasty and stenting  

PA, tibial artery angioplasty and stenting  

SFA, tibial artery angioplasty and stenting

%

18.4

16.3

4.3

1

15.2

0 2 4 6 8 10 12 14 16 18 20

Femoropopliteal bypass surgery 

Iliofemoral bypass surgery 

Femorotibial bypass surgery 

Femorofemoral cross bypass surgery 

Aortofemoral bypass surgery 

%

А

B

Figure 1. Number of surgeries performed. Primary X-ray endovascular  
interventions (A) and open surgeries (B) on lower limb arteries (n=53)
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with limb stenting  – Group 1) and combined treatment 
(PCI and open limb surgery  – Group 2) in patients with 
CLTI with concomitant CAD.

Material and methods
From January 1, 2017, to December 31, 2020, 92 patients 

with CLTI stage IIB with concomitant CAD were treated 
in A. V.  Vishnevskiy National Medical Research Center for 
Surgery, who had not benefited from the best-possible drug 
therapy used to prevent the progression of atherosclerosis, 
manage risk factors, and increase the distance of painless 
walking. Ankle-brachial index (ABI) was 0.60±0.13 in 
Group and 0.54±0.13 in Group 2 (p=0.021). The outcomes 
of hospital treatment have been previously published [7]. 
This article presents brief clinical characteristics of patients 
(Table 1).

The data obtained were analyzed using Statistica 7.0. 
The arithmetic means (M) and standard deviations (SD) 
were calculated. Non-normally distributed variables were 
compared using the Mann–Whitney U-test. Nominal data 
were compared using Pearson’s chi-squared test. Fisher’s 
exact test was used if there were less than 5 expected 
observations.

A total of 198 surgeries were performed in all 92 patients, 
with a mean of 2.1 surgeries per patient: 53 open surgeries 
and 53 X-ray endovascular interventions were performed on 
lower limbs, and 92 PCI procedures were performed on the 
coronary arteries (Figure 1) [7].

Myocardial revascularization was performed only in 
patients with angiographically significant coronary artery 

disease (stenosis of more than 75 %). The choice of a method 
of intervention on lower limbs was based on the 2017 ESC 
Guidelines on the Diagnosis and Treatment of Peripheral 
Arterial Diseases depending on the length of the lesion. 
Endovascular intervention was chosen for femoral popliteal 
lesions of less than 25 cm long (class I, level C) and aortoiliac 
lesions of less than 5 cm long (class I, level C), open surgeries 
were considered in other cases [3].

All patients with a history of PCI received dual anti
platelet therapy (DAPT); dosages and duration of therapy 
were based on the ESC guidelines [8]. Clopidogrel 75 mg 
and acetylsalicylic acid 100 mg were prescribed daily for 6 
months with further evaluation of the cardiovascular risk 
and the decision whether to prolong DAPT up to 1 year 
followed by continuous administration of acetylsalicylic 
acid 100 mg.

Results
There were no major adverse cardiovascular events (death, 

MI, acute cerebrovascular accident (CVA)) during open 
surgeries and X-ray endovascular interventions [7]. The 
median period between hospital admissions was 133 days.

During the hospital treatment, a total of 2 minor adverse 
events were observed in Group 1. One (2.1 %) patient 
experienced bradycardia and hypotension after PCI, was 
managed the ICU and transferred to the specialized unit 
after stabilization. Another patient had a hematoma at the 
puncture site after lower limb angioplasty [7].

Long-term treatment outcomes were evaluated in 
76 (82.6 %) of 92 patients based on repeated admissions 

Table 2. Long-term treatment outcomes in patients with CLTI and concomitant CAD (n=76)

Complication
PCI + lower limb arterial angioplasty (n=36) PCI + open lower limb arterial surgery (n=40)

р
n % n %

Death: 1 2.7 4 10.0

0.61

• Complications after COVID-19 0 0 2 5.0

• Cancer 0 0 1 2.5

• CVA 0 0 1 2.5

• Pneumonia 1 2.7 0 0

MACCE:

• ACS 2 5.5 1 2.5 0.61

• CVA 0 0 0 0 –

MALE:

• Stent / shunt thrombosis 1 2.7 2 5.0 0.49

• Amputation 0 0 1 2.5 –

• Repeat lower limb artery intervention 4 11.1 1 2.5 0.13

Repeat PCI 5 13.8 3 7.5 0.13

Total 13 36.1 12 30.0 –

CLTI, chronic limb threatening ischemia; MACCE, major adverse cardiac  
and cerebrovascular events; MALE, major adverse limb events; CVA, acute cerebrovascular accident.
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(34.9 %), outpatient examinations (10.8 %), demographic 
analysis, and telephone interviews (54.3 %). The duration 
of the follow-up period was 34.15±13.14 months in Group 
1 (median 36.68 [26.52; 45.13]; 95 % confidence interval 
(CI) 29.70–38.59) and 35.36±11.53 months in Group 
2 (median 32.20 [26.92; 45.72]; 95 % CI 31.67–39.05; 
p=0.67). Table 2 provided the long-term outcomes of 
treatment.

In Group 1, 1 (2.7 %) death due to non-COVID-19 
pneumonia was reported. In Group 2, there were 4 (10 %) 
fatal outcomes: 1 (2.5 %) patient died of CVA, 1 (2.5 %) 
due to the aggravation of cancer, and 2 (5 %) patients died 
of COVID-19. There were also 2 (5.5 %) and 1 (2.5 %) case 
of ACS, respectively, in Group 1 and Group 2 (p=0.61).

It should be noted that there were not fatal outcomes 
associated with acute MI in the long-term follow-up period 
due to the revascularization of both vascular systems in 
76 patients included in the long-term outcome analysis. 
According to the Kaplan-Meier survival curves, there were 
no significant differences (p=0.223) between the groups, 
however, there was a decrease in survival in Group 2 (PCI + 
open limb surgery) after 30 months of follow-up.

Discussion
The need for myocardial revascularization prior 

to elective limb intervention has been discussed for 
decades. However, there is still no consensus whether it is 
reasonable to perform coronary artery revascularization. 
The findings of large foreign studies are ambiguous and 
contradictory.

Alekian et al. [9] have shown that 320 (80.4 %) of 398 
patients enrolled with lower limb disease had at least one 
coronary artery with more than 50 % lesion. Given these 
data, we continued the analysis of trials and started our 
study.

Raghunathan et al [10] regarded MI as the leading 
cause of death in patients with CLTI (n=164). Among 
patients with CLTI, two and three arterial systems 
were involved in 53 (32.9 %) and 48 (29.3 %) patients, 
respectively. 41 (25 %) patients developed acute MI in the 
long term [10].

In the CARP study by McFalls et al. [11], 510 patients 
with aortic aneurysms and lower limb disease were 
randomized. Group 1 included patients who underwent 
coronary artery revascularization prior to elective vascular 
surgery (n=258), and Group 2 included patients who did 
not undergo revascularization (n=252). Noteworthy, 9 
(3.6 %) patients underwent myocardial revascularization 
due to unstable angina in Group 2 during hospital stay. 
In the long term, myocardial revascularization was 
conducted in 21 (8.3 %) patients in this group. Despite 
these data, the authors conclude that the strategy of 

coronary artery revascularization prior to elective lower 
limb vascular intervention does not improve short-
term or long-term clinical outcomes. When discussing 
the CARP study. Landesberg et al. [12] believed that 
revascularization of all involved coronary arteries could 
prevent the development of MI and alter long-term 
survival.

The diagnosis of CAD in patients with CLTI is 
complicated by impossibility of performing stress tests 
due to severe pain in the lower limbs.

Our study shows that there were no deaths due to 
MI in the long-term follow-up period in the groups of 
endovascular intervention (Group 1) and combined 
treatment (Group 2). In this regard, we believe that the 
timely diagnosis of concomitant CAD and myocardial 
revascularization in patients with CLTI reduce the 
likelihood of fatal MI during hospital stay and in the long-
term follow-up period.

Monaco et al. [13] evaluated 208 patients with 
aortoiliac involvement and aortic aneurysms facing 
moderate to high cardiovascular risk. Patients were 
divided into 2 groups: In Group 1 (n=103; 49.5 %), 
patients were subjected to a stress test, based on 
which coronary angiography was conducted. Group 2 
included 105 (50.4 %) patients who underwent coronary 
angiography prior to the vascular surgery. According 
to the long-term findings, 5 (4.8 %) major adverse 
cardiovascular events were reported in Group 1: MI 
in 4 (3.9 %) patients and CVA in 1 (1.0 %) patient. In 
Group 2, in which all patients underwent coronary 
angiography, 3 (2.8 %) major adverse cardiovascular 
events were observed: MI in 2 (1.9 %) patients and 
CVA in 1 (0.9 %; p=0.7) patient. The number of deaths 
due to cardiovascular pathology was 12 (11.7 %) and 5 
(4.8 %) in Group 1 and Group 2, respectively, in the long-
term period (p=0.1). Thus, the authors concluded that 
coronary angiography and myocardial revascularization 
are beneficial for the long-term outcomes. In our study, 
there were also 2 (5.5 %) cases of MI in the endovascular 
intervention group and 1 (2.7 %) MI in the combination 
treatment group.

The significance of diagnosing cardiovascular diseases 
in patients with lower limb disease is also emphasized in 
the most recent 2021 ESC Guidelines on cardiovascular 
disease prevention in clinical practice [14]. The 10 year 
incidence of coronary complications, cardiovascular 
mortality, and all-cause mortality doubles in patients 
with lower limb disease. MI or stroke develop in 20 % of 
patients with lower limb disease within 5 years, and the 
mortality rate is 10–15 % [14]. We suggest that timely PCI 
in patients with CLTI helps to avoid MI during hospital 
stay and significantly reduces the development of MI in 
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the long term. According to our data, there were no deaths 
of MI among the 76 followed-up patients.

Thus, there is currently no consensus on the mana
gement of patients with lower limb disease and 
concomitant CAD, and the contradictory results of large 
studies demonstrate the necessity for a personalized 
approach and cross-disciplinary discussion of each case.

Conclusions
1.  In the long-term follow-up period, among patients with 

chronic limb threatening ischemia and concomitant 
coronary artery disease who underwent percutaneous 
coronary intervention and revascularization of the lower 
limb arteries, there was only 1 (1.3 %) fatal outcome 
associated with cardiovascular pathology (acute cerebro
vascular accident). Acute coronary syndrome occurred in 
3 (3.9 %) patients.

2.  In patients with lower limb ischemia and concomitant 
coronary artery disease, there were no significant 
differences in the outcomes of X-ray endovascular 
intervention and combined treatment in terms of 
mortality (p>0.61), myocardial infarction (p>0.61), and 
stroke (p>0.61), as well as complications of the lower 
limb arteries (p>0.13) in the long-term period after 
intervention.

3.  According to the Kaplan  – Meier survival curves, there 
were no significant differences (p=0.223) between 
Group 1 and Group 2, however, there was a trend to a 
decrease in survival in Group 2 (percutaneous coronary 
intervention + open limb surgery) after 30 months of 
follow-up.

4.  It was established that there were no deaths associated 
with myocardial infarction in the groups of X-ray 
endovascular intervention (Group 1) and combined 
treatment (Group 2), which confirms the significance 
of performing percutaneous coronary intervention in 
patients with chronic limb threatening ischemia for the 
prevention of acute coronary syndrome in the long-term 
follow-up period.

5. Both treatment strategies for patients with chronic limb 
threatening ischemia and concomitant coronary artery 
disease show high safety and clinical efficacy in both 
hospital and long-term follow-up periods and can be 
commonly applied in daily clinical practice.
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