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COMPARATIVE CHARACTERISTICS OF POSTOPERATIVE
OUTCOMES OF DIFFERENT TREATMENT STRATEGIES
OF PATIENTS WITH INTERMITTENT CLAUDICATION

IN COMBINATION WITH CORONARY ARTERIES DISEASE

To compare in-hospital outcomes (severe cardiovascular complications, CVC) in patients with IIB
stage chronic lower limb ischemia (CLLI) in combination with ischemic heart disease (IHD) in the
following groups: stepwise percutaneous coronary intervention (PCI) and stenting and angioplasty of
lower limb arteries (LLA) (group 1) and combination treatment, including PCI and open surgery on

Since 2019, the A.V. Vishnevsky National Medical Research Center of Surgery has performed a
retrospective study that includes patients with stage ITB CLLI in combination with IHD. Patients were
divided into 2 groups: group 1 (n=46), stepwise X-ray endovascular treatment (PCI and stenting and
angioplasty of LLA); group 2 (n=46), stepwise combination treatment (PCI and open surgery on
LLA). The endpoint included severe CVCs (death, acute myocardial infarction, acute cerebrovascular
disease) and severe complications in the LLA area (stent thrombosis, repeated intervention on LLA,

In 198 surgeries, none of 92 patients had severe CVC, and no fatal outcomes were observed. In group
2, there was one (2.1%) severe complication on LLA during the early postoperative period, for which

Individualized approach to care of each patient with LLA pathology in combination with IHD helps
avoiding severe CVCs at the hospital stage. It was shown that X-ray endovascular and combination
treatments are safe and effective in the absence of fatal outcomes and acute disorders of coronary
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Introduction

There is currently no consensus on how to treat patients
with chronic lower limb ischemia (CLLI) stage IIB and
concomitant hemodynamically significant coronary arte-
ry involvement. Both the available Russian and foreign
publications present controversial opinions. Nevertheless,
despite the controversy, authors highlight the need to
conduct cardiovascular examination in patients with CLLI,
since coronary artery disease (CAD) is the most common
concomitant disease in these patients [1,2].

According to the Swedish National Patient Register,
the annual CLLI death rate is 1.9%, with one in three
patients having CAD [3]. In the Russian Federation
(RF), cardiovascular mortality is particularly high when
compared to the European mean value (55.7% versus
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46%, which translates to approximately 1 million deaths
annually) [4].

The incidence of lower limb arterial pathologies rises as
the number of risk factors for cardiovascular diseases grows
[S]. According to the 2017 European Society of Cardiology
(ESC) guideline, patients with lower limb arterial are likely
to have clinically significant CAD in 25-72% of cases,
while patients with CAD are likely to have lower limb
atherosclerosis in 7-16% of cases [6].

Alekian et al. [7] presented the results of a study in 693
patients with aortic and peripheral arterial pathologies
who underwent selective coronary angiography (CAG) at
the A.V. Vishnevsky National Medical Research Center for
Surgery in 2017-2018 (20 months). CLLI and critical limb
ischemia (CLI) were found in 398 patients. Selective CAG
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revealed a more than 50% lesion of at least one coronary
artery in 320 (80.4%) of patients. Lower limb artery and
coronary artery revascularization was performed in 179
(55.9%) of 320 patients.

It is noteworthy that, in the absence of timely treatment,
21% of patients with CLLI develop CLI within 5 years,
while 4-27% of patients undergo limb amputations [8]. The
main treatment task in CLLI is reducing the risk of adverse
cardiovascular events and improving the quality of life of
patients, as well as preserving their limbs.

For many years, the only revascularization technique for
patients with CLLI has been open vascular surgery. However,
changes in the management of patients with CLLI taking
place over the past decade have been possible mainly owing
to the advances in endovascular surgery, increasing number
of endovascular interventions and new treatment algorithms
using the best possible drug therapy. According to Alekian et al.
(9], the number of endovascular interventions has significantly
increased in recent years in the Russian Federation. In 2008,
32,519 percutaneous coronary intervention (PCI) procedures
and 3,590 lower limb endovascular surgeries were conducted
in the Russian Federation, compared to 254,368 and 24,271,
respectively, in 2019 [10].

Earlier, we published the direct results of X-ray
endovascular interventions (step-by-step PCI and lower
limb angioplasty and stenting) [11] and combined
interventions (PCI and open lower limb arterial surgeries).

Objective

To perform comparative analysis of hospital outcomes
(severe adverse cardiovascular events) in the following
patient groups: step-by-step PCI, lower limb angioplasty
and stenting (Group 1) and combination of PCI and open
lower limb arterial surgeries (Group 2).

Material and Methods

92 patients with CLLI stage IIB and CAD were treated
in A.V. Vishnevsky National Medical Research Center for
Surgery between January 2017 and December 2020. Treatment
tactics in the study group of patients was determined by the
cardiovascular team of the Center.

Inclusion criteria comprised: combined hemodynamically
significant lower limb arterial pathologies stage IIB (according
to the Fontaine-Pokrovsky classification) and coronary
artery involvement in patients who underwent step-by-step
interventions in two vascular systems using different surgical
techniques; the absence of a positive effect of the best possible
drug therapy, such as increased pain-free walking distance;
informed consent to take part in the study signed by the patient
or the patient’s legal representative.

Exclusion criteria comprised: isolated coronary arte-
ry anomalies or only CLLI; contraindications to dual anti-
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platelet therapy; acute coronary syndrome at the time of
hospitalization.

Two groups of patients were formed depending on the
chosen treatment tactics: Group 1 (n=46, or 50%) — step-
by-step X-ray endovascular treatment: PCI and lower limb
angioplasty and stenting; Group 2 (n=46, or 50%) - step-by-
step combination treatment: PCI and open lower limb arterial
surgery. The study was approved by the ethics committee of the
Center. Patients signed informed consent.

The following factors were taken into consideration when
selecting a coronary revascularization technique: functional
class of angina according to the Canadian Cardiovascular
Society classification; anatomy of the coronary anomaly; left
ventricular ejection fraction; the presence/absence of valvular
pathology; a history of acute myocardial infarction (MI); the
presence of other peripheral artery pathologies; age; body mass
index.

The choice of technique for lower limb arterial
revascularization was informed by the 2017 ESC Guideline
on the treatment of lower limb arterial pathology, according to
which the treatment strategy is determined based on the length
of arterial lesions. However, it should be noted that endovascular
intervention can also be considered in some patients for whom
open surgery is contraindicated (class IIb, level C).

All patients underwent the following non-invasive diagnosis:
multi-slice computed tomography; echocardiography; duplex
scanning. Among 92 patients, 70 (76%) were male, while 22
(24%) were female. The mean age of patients was 65.7+7.7 years
(median 66 years; 95% confidence interval (CI) 64-67): 22
(47.8%) patients were aged from 45 to 59 years old, 58 (63.0%)
patients were aged from 60 to 74 years, while 12 (13.0%) patients
were between 75 and 85 years old. Exertional angina functional
class (FC) II-11I (CCS) and painless myocardial ischemia were
detected in 72 (78.2%) and 20 (21.8%) patients, respectively. A
history of MI was reported in 26 (28.2%) patients. Single-vessel
coronary lesion (more than 50% narrowing) was diagnosed in
23 (25%) patients, while two-vessel and three-vessel coronary
lesions were identified in 34 (36.9%) and 35 (38%) patients,
respectively. Only 2 (2.1%) patients had undergone coronary
artery bypass grafting (CABG).

Unilateral and bilateral lower limb arterial pathologies were
found in 72 (78.2%) and 20 (21.7%) patients, respectively.

In the two groups, 45 (48.9%) of 92 patients had
concomitant aortic and other peripheral atherosclerosis (Table
1). In this regard, 1 (2.2%) patient underwent subclavian and
common carotid artery stenting. Subclavian artery stenting was
performed in 2 (2.2%) patients, internal carotid artery stenting
was carried out in 4 (8.8%) patients, carotid endarterectomy —
in 8 (17.7%) patients, while 3 (6.6%) patients received renal
artery stenting.

A total of 198 surgeries were performed in 92 patients (a
mean of 2.1 interventions per patient): 106 lower limb arterial
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surgeries comprising 53 open surgeries and 53 endovascular
interventions (Table 2) and 92 PCI procedures. Myocardial
revascularization was carried out in 92 patients. Figure 1 details
the interventions performed.

Promus Element Plus, Xience Xpedition and Resolute
Integrity drug-eluting stents were implanted. Blood vessel
prosthetics Sever and Ekoflon were used in the lower limb artery
surgeries.

Table 1. Clinical characteristics of patients with CLLI and CAD

Group 1 (n=46)

The data obtained were analyzed in Statistica 7.0. The
database was created in Microsoft Office Excel 2016.

Quantitative parameters were described using variation
series, as well as means and standard deviations (M+SD).
Nominal data were expressed with the absolute values and
percentages. Non-normally distributed independent variables
were compared using the Mann-Whitney U-test. Nominal
data were compared using Pearson’s chi-squared test. When

Group 2 (n=46)

Parameter o p
n % n %

Male 30 65.2 40 86.9 0.01
Female 16 34.7 6 13
BMI > 30 kg/m? 28.65+4.69 — 26.52+3.46 — 0.02
Postinfarction cardiosclerosis 13 28.2 13 28.2 0.81
Hypertensive heart disease 46 100 46 100
Diabetes mellitus 14 30.4 4 8.7 0.01
COPD 4 8.7 1 2.1 0.35
GER £ 59 mLmin 173 : & 2 45 064
Angina FC II-III 35 76.0 37 80.4 0.80
painless 11 23.9 9 19.6
Coronary artery involvement >50%
« Single-vessel 8 17.4 15 32.6 0.09
« Two-vessel 16 34.7 18 39.1 0.66
« Three-vessel 22 47.8 13 28.2 0.0
Heart rhythm disorders 7 15.2 3 6.5 0.31
Lower limb artery disease
o Unilateral 34 74 38 82.6 031
« Bilateral 12 26 8 17.4
Involvement of other arterial systems 22 47.8 22 47.8 1.0
« Carotid arteries >30% 15 32.6 20 434 0.28
« Subclavian arteries >50% 2 43 1 2.17 0.55
« Renal arteries>50% S 10.8 1 2.17 0.09

CLLI - chronic lower limb ischemia; BMI - body mass index; COPD - chronic obstructive pulmonary disease;

GFR - glomerular filtration rate; FC — functional class.

Table 2. Primary surgeries on lower limb arteries (n=92)

Intervention n %
CIA angioplasty and stenting 17 184
EIA angioplasty and stenting 8 8.7
SFA angioplasty and stenting 15 16.3
PA, SFA angioplasty and stenting sS4
PA, tibial artery angioplasty and stenting 3.2
SFA, tibial artery angioplasty and stenting 54
Femoral popliteal bypass surgery 17 18.4
Iliofemoral bypass surgery 15 16.3
« including resection of abdominal aortic aneurysm 2 2.1
Femoral tibial bypass surgery 4 4.3
Resection of abdominal aortic aneurysm and aorto-bi-iliac grafting 2 2.1
Femorofemoral cross bypass grafting 1 1.0
Aortic femoral bypass grafting 14 15.2

CIA, common iliac arteries; EIA, external iliac arteries; SFA, superficial femoral arteries; PA, popliteal arteries
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the number of expected observations was less than S, the
significance level of differences was estimated using Fisher’s
exact test. The differences were statistically significant with p
value less than 0.05.

Results

Table 3 presents in-hospital outcomes assessed by
the frequency of severe adverse cardiovascular events
(death, acute MI, cerebrovascular accident (CVA)) and
severe adverse lower limb arterial events (graft thrombosis,
repeated lower limb arterial interventions, amputations), as
well as non-severe adverse events.

Figures 1. PCI procedures

(A Single-vessel lesion
601%
B PCI + lower limb

arterial angioplasty

[ PCI + open lower
limb arterial surgery

53.8%

51.8%

None of the 92 patients who underwent a total of 198
surgeries had any severe adverse cardiovascular events.
Non-severe adverse events were treated conservatively.
Hematoma at the common femoral artery access site was
reported in 1 (2.1%) patient. In this case, the hematoma
was removed following revision of the retroperitoneal
space. There was 1 (2.1%) lower limb arterial adverse event
in the early postoperative period in a 71-year-old patient.
After removing an external iliac popliteal bypass graft due
to thrombosis, the patient’s condition stabilized in 9 days;
subsequently, he was discharged from the Center.

All patients were discharged in satisfactory condition
to be followed up at the local outpatient clinics. The mean
number of days at hospital following surgery is provided in
Table 4.

Discussion

According to international studies, there are different
views on treatment strategy for patients with intermittent
claudication and concomitant hemodynamically significant
coronary artery lesion. Perioperative MI was observed in
many cases (17.1%) in the subgroup analysis in the major
study CARP [12], which included 164 (32.1%) patients
with CLLL. Among 84 patients with CLLI who underwent
myocardial revascularization (CABG n=3S, PCI n=49), 10
(11.9%) patients developed MI, while 1 (1.1%) patient died
at hospital. There were 18 (22.5%) cases of Ml and 2 (2.5%)
deaths among 80 patients who underwent only lower limb
arterial surgeries. However, the authors did not find any
statistically significant differences between the two groups
(p=0.079). A total of 28 (17.1%) cases of MI were reported
in patients with CLLI (n=164) within the 30-day follow-up

LAD LCX RCA
(B) Two-vessel lesion
451%
40.0% 40.0%
B PCI + lower limb arterial angioplasty
354
Il PCI + open lower limb arterial surgery
301
251
20
Three-vessel
15, lesion (n=7)
10.8%
10+
5.88% 6.66% 5 8g9% 6.66% 5 889
5 | .
0 -
LAD trunk RCA trunk LCX trunk LAD,LCX LAD,RCA LCX,RCA | LAD,LCX,RCA

PCI - percutaneous coronary intervention; LCA - left coronary artery; LAD - left anterior descending artery;

LCX - left circumflex artery; RCA - right coronary artery.
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period. MI was specified as the main cause of death in those
patients. There were no cases of in-hospital MI or death after
198 open surgeries and X-ray endovascular interventions in
92 patients.

However, Monaco et al. [13] showed in their prospective
randomized trial, which included 208 patients suffering
from aortoiliac obstruction and aortic aneurysms, that CAG
and myocardial revascularization had beneficial long-term
effects. Patients were divided into two groups. In Group
1 (n=103; 49.5%), patients underwent a stress test, after
which CAG was CAG was conducted. Group 2 included 105
(50.4%) patients who underwent CAG prior to the vascular
surgery. Following positive stress tests, 47 (45.6%) of the
103 patients in Group 1 were referred for selective CAG,
which showed that 46 (97.8%) of patients in this group
had hemodynamically significant stenosis. Myocardial
revascularization was performed in 42 (91.3%) of 46
patients, while 1 (2.4%) patient died of cardiogenic shock.
Subsequently, 3 (7.1%) of 42 patients did not undergo
vascular surgery. A fatal outcome was reported in 1 (2.4%)
of 42 patients prior to lower limb arterial surgery for cardiac
adverse event, while 2 (4.7%) patients refused vascular
surgery. Within 2 months, elective lower limb arterial
surgery was performed in 38 (90.5%) of 42 patients who had
undergone myocardial revascularization. There were no fatal
outcomes. The remaining 61 (59.2%) of 103 patients with a
negative stress test and without angiographically significant
stenosis underwent elective vascular surgery. In this
subgroup, there were S (8.2%) fatal outcomes of surgery-
related adverse cardiovascular events.

In Group 2 (n=105; 50.4%), 65 (61.9%) of all patients
who underwent CAG had hemodynamically significant
coronary involvement. There were no major adverse events
related to CAG. Myocardial revascularization was carried
out in 61 (93.8%) of 65 patients. The overall incidence of
severe adverse cardiovascular events, including death, was
higher in Group 1 (n=12; 11.6%) than in Group 2 (n=S;
4.7%; p=0.1). There were no adverse cardiovascular events
within 4 years of follow-up in 69.6+4.7% of cases in Group
1 and 86.6£3.6% of cases in Group 2; the absolute risk
decreased by 16.7%, which corresponds to a decreased in
odds ratio (OR) by 59.4% (95% confidence interval (CI)
1.4-6.8; p=0.04). There were no adverse cardiovascular
events within 8 years of follow-up in 53.5£6.3% of cases in
Group 1 and 77.5+4.8% of cases in Group 2; the absolute
risk decreased by 19.8%, which corresponds to a decreased
in odds ratio (OR) by 53.6% (95% confidence interval
(CI) 1.4-5.7; p=0.002). The authors concluded that CAG
with subsequent myocardial revascularization significantly
reduced the risk of adverse cardiovascular events in that
group of patients.
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Table 3. Severe adverse cardiovascular
events and non-severe adverse events (n=92)

Group 1 Group 2
Severe adverse events (n=46) (n=46) P
abc. % abc. %
Death 0 0 0 0 —
MACE 0 0 0 0 —
 Myocardial infarction 0 0 0 0 —
«CVA 0 0 0 0 —
MALE
« Bypass thrombosis — 2.1 —
« Amputation 0 0 —
« Repeat intervention 0 0 1 2.1 —
Minor adverse events
« Bradycardia, hypotension 1 2.1 0 0 0.31
-.Hematoma at the puncture 1 2.1 . . o
site
Total 2 4.2 2 4.2 —
MACE - major adverse cardiac events;
CVA - cerebrovascular accident;
MALE - major adverse events in the lower limb arteries.
Table 4. Mean number of days
in hospital after surgery in Group 1 and Group 2
Parameter Group 1 Group 2

Mean r}umber o_f days in ICU after 0,1940,7 1,517
lower limb arterial surgery
Mean number of days in ICU after PCI = 0,10£0,3 0,04+0,2
Mear} number of days after lower limb 2,78+1,5 8,98+5,6
arterial surgery
Mean number of days after PCI 2,84+3,2 3,26+2,8

ICU - intensive care unit;
PCI - percutaneous coronary intervention.

It is further believed that patients with CLLI stage IIB
should be treated using the best possible drug therapy
and special physical exercises to increase painless walking
distance. The authors of the IRONIC study published in 2014
[14] concluded that lower limb arterial revascularization
in patients with intermittent claudication was no more
beneficial than the best possible drug therapy and did not
improve the long term the quality of life. However, the study
had several restrictions. Patients over 80 years old with a
history of two lower limb arterial surgical interventions
were excluded. The effect of each treatment was not assessed
based on measuring the length of the vascular segment
involved. Since the single-center study lacked a detailed
characterization of patients, the outcomes of this treatment
cannot be extended to all patients with CLLI.
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According to the 2016 AHA/ACC Guideline on the
Management of Patients with Lower Extremity Peripheral
Artery Disease, the condition of 10-15% of patients with
CLLI worsens within § years in the absence of improvements
during the best possible drug therapy, which can lead to the
development of CLI [15]. All patients taking part in our
study, who received the best possible drug therapy prior to
the admission to the Center, experienced no improvements
as aresult.

In 2020, Tang et al. [16] published a meta-analysis
comparing the results of open surgeries and endovascular
interventions on lower limb arteries. Fatal outcomes were
significantly more frequent in the open surgery group than
in the endovascular intervention group: 10.86% and 7.54%,
respectively (95% CI 0.73 [0.61-0.86]; p<0.05). A meta-
analysis showed that there were significantly fewer adverse
events in the endovascular intervention group than the open
surgery group (p<0.05). Although there were no statistically
significant differences, the annual survival rate was 70.6%
and 73.9% in the endovascular intervention group and open
surgery group, respectively (12=49%; 95% CI 0.97 [0.87-
1.07]; p>0.05) [16].

In our opinion, taking the analyzed publications into
account, the findings of this study may be attributable to the
subclinical course of CAD in the included patients, which
was not detected prior to lower limb interventions.

In our study, 1 (2.1%; p=0.31) bypass graft thrombosis
was reported (Group 2) in the hospital period, for which
iliac popliteal bypass thrombectomy was performed.
The fact that there were no fatalities in the two groups
indicates the optimal performance of the multidisciplinary
team and the low risk of the chosen treatment strategy
in patients with CLLI and CAD. CLI develops in every
third patient with CLLI without lower limb arterial
revascularization within a S-year period, while 5% of
patients are subjected subsequently to amputation [17].
Timely revascularization prevents possible cardiac and
lower limb adverse events.

The attention drawn to many adverse cardiovascular
events in the mentioned studies underlines the need to
perform a thorough preoperative examination of patients
with CLLI Given these points and the contradictory
conclusions of major studies, we recognize the need for
further research into the immediate and long-term treatment
outcomes in patients with CLLI and CAD.

Conclusions

1. The personalized approach of the multidisciplinary
cardiovascular team to each patient with lower limb
arterial pathologies and coronary artery disease informs
the prevention of severe cardiovascular adverse events
during hospital stay.

2. X-ray endovascular procedures (percutaneous
coronary intervention + lower limb arterial angioplasty
and stenting) and combined treatment strategy
(percutaneous coronary intervention + open lower limb
arterial surgery) in patients with chronic lower limb
ischemia combined with coronary artery disease during
hospital stay were shown to be safe and effective, allowing
fatal outcomes and acute coronary disorders to be
avoided.

3. There were no severe cardiovascular adverse events after
198 open and X-ray endovascular surgeries in 92 patients
(amean of 2.1 interventions per patient). We assume that
timely percutaneous coronary interventions in patients
with chronic lower limb ischemia helps to prevent severe
cardiovascular adverse events during hospital stay.

4. As compared to open surgery, X-ray endovascular
interventions in patients with lower limb arterial
pathologies reduces the time after surgery in intensive
care from 1.5+1.7 days to 0.19+0.7 days (p<0.05) and
from 8.9+5.6 days to 2.7+1.5 days in hospital (p<0.05).

No conflict of interest is reported.

The article was received on 05/07/2021

REFERENCES

1. Kullo IJ, Rooke TW. Peripheral Artery Disease. New England Journal
of Medicine. 2016;374(9):861-71. DOI: 10.1056/NEJMcp1507631

2. Bhatt DL, Steg PG, Ohman EM, Hirsch AT, Tkeda Y, Mas JL et al. In-
ternational Prevalence, Recognition, and Treatment of Cardiovas-
cular Risk Factors in Outpatients With Atherothrombosis. JAMA.
2006;295(2):180-9. DOI: 10.1001 /jama.295.2.180

3. Sigvant B, Kragsterman B, Falkenberg M, Hasvold P, Johans-
son S, Thuresson M et al. Contemporary cardiovascular risk and
secondary preventive drug treatment patterns in peripheral ar-
tery disease patients undergoing revascularization. Journal of
Vascular Surgery. 2016;64(4):1009-1017.e3. DOI: 10.1016/j.
jvs.2016.03.429

4. Matskeplishvili S, Kontsevaya A. Cardiovascular Health, Disease, and
Care in Russia. Circulation. 2021;144(8):586-8. DOI: 10.1161/CIR-
CULATIONAHA.121.055239

26

S. Norgren L, Hiatt WR, Dormandy JA, Nehler MR, Harris KA,
Fowkes FGR. Inter-Society Consensus for the Management of Pe-
ripheral Arterial Disease (TASC II). Journal of Vascular Surgery.
2007;45(1):S5-67.DOI: 10.1016/j,jvs.2006.12.037

6. Aboyans V, Ricco J-B, Bartelink M-LEL, Bjérck M, Brodmann M,
Cohnert T et al. 2017 ESC Guidelines on the Diagnosis and Treat-
ment of Peripheral Arterial Diseases, in collaboration with the Euro-
pean Society for Vascular Surgery (ESVS). European Heart Journal.
2018;39(9):763-816. DOL: 10.1093/eurheartj/ehx095

7. Alekyan B.G., Pokrovsky A.V,, Karapetyan N.G., Revishvili A.Sh.
A multidisciplinary approach in determining of prevalence of coro-
nary artery disease and treatment strategies in patients with patholo-
gy of the aorta and peripheral arteries. Russian Journal of Cardiology.
2019;24(8):8-16. [Russian: Aaexsn B.T', IToxposcxuit A.B., Kapare-
1516 H.I, PeBumBuan A.I11. MyAbTHAUCITMIIAMHAPHBIH IIOAXOA B OIIpe-

ISSN 0022-9040. Kardiologiia. 2022;62(2). DOI: 10.18087/cardio.2022.2.n1747



§ ORIGINAL ARTICLES

A€AEHHH YaCTOTbI BBISIBACHNUS HIIEMUYECKOM 60AC3HH CepALia M CTpaTe-
THH A€YeHHs y IALUEHTOB C IATOAOTHEN A0PTHI U IepHepUIECKUX ap-
Tepuit. Poccuiickuit kaparoAorudeckuit xxypHaa. 2019;24(8):8-16].
DOI: 10.15829/1560-4071-2019-8-8-16
8. Hirsch AT, Haskal ZJ, Hertzer NR, Bakal CW, Creager MA, Hal-
perin JL et al. ACC/AHA 2005 Practice Guidelines for the Manage-
ment of Patients With Peripheral Arterial Disease (Lower Extremity,
Renal, Mesenteric, and Abdominal Aortic): A Collaborative Report
from the American Association for Vascular Surgery/Society for Vas-
cular Surgery, Society for Cardiovascular Angiography and Interven-
tions, Society for Vascular Medicine and Biology, Society of Interven-
tional Radiology, and the ACC/AHA Task Force on Practice Guide-
lines (Writing Committee to Develop Guidelines for the Management
of Patients With Peripheral Arterial Disease): Endorsed by the Ameri-
can Association of Cardiovascular and Pulmonary Rehabilitation; Na-
tional Heart, Lung, and Blood Institute; Society for Vascular Nursing;
TransAtlantic Inter-Society Consensus; and Vascular Disease Founda-
tion. Circulation. 2006;113(11):e463-654. DOI: 10.1161/CIRCU-
LATIONAHA.106.174526
9. Alekyan B.G., Grigoryan A.M., Staferov A.V,, Karapetyan N.G. En-

dovascular diagnostics and treatment in the Russian federation
(2018). Russian Journal of Endovascular Surgery. 2019;6(2 Spe-
cial issue):SS5-188. [Russian: Asexsu B.I', [puropssaun A.M., Cta-
¢epos A.B., Kapanersu H.I'. PenTreana0BacKyAsipHasi AMATHOCTH-
Ka 1 AeueHHe 3a60AeBaHHUI cepaLia 1 cocypoB B Poccuiickoit Pepepa-
uu — 2018 r. DHpoBacKyaspHas xupyprus. 2019;6(2 CrieraabHblit
BoImyck):SS-188]. DOIL: 10.24183/2409-4080-2018-5-2-93-240

10. Alekyan B.G., Grigoryan A.M., Staferov A.V,, Karapetyan N.G. En-
dovascular diagnostics and treatment of diseases of the heart
and blood vessels in the Russian Federation 2019. Russian Jour-
nal of Endovascular Surgery. 2020;7(2 Spec issue):S5-230. [Rus-
sian: Aaexsn B.I', I'puroppsan A.M., Cradpepos A.B., Kapame-
TsiH H.I. PeHTreHoOHAOBACKYASIpHASI AMATHOCTHKA U A€YEHHeE 3a-
60AeBanuit cepalia 1 cocypoB B PO — 2019 ros. Dup0BaCKyAsIp-
Has xupyprus. 2020;7(2 CrenuaabHsiii Bbimyck): $5-230]. DOI:
10.24183/2409-4080-2020-7-2S-S5-S230

11. Alekyan B.G., Pokrovskiy A.V., Karapetyan N.G., Chupin A.V,, Vara-
va A.B., Knysh Yu.B. et al. Hospital results of endovascular treatment
for combined lesions of intermittent claudication and coronary artery

ISSN 0022-9040. Kardiologiia. 2022;62(2). DOI: 10.18087/cardio.2022.2.n1747

12.

13.

14.

1S.

16.

17.

disease. Russian Journal of Endovascular Surgery. 2020;7(2):130-

7. [Russian: Aaexsn B.I, [Toxposckuit A.B., Kapanersa H.I', Yy-

nuH A.B., Bapasa A.B., Kupim 10.B. u op. TocniurasbHbie pe3yabra-

ThI PEHTTEHIHAOBACKYASPHOTO A€Y€HHS [TAL{EHTOB C XPOHHYECKO
HIIeMuert HIDKHIX KOHEYHOCTE! B COYeTaHHH C HIIeMUYeCKO 60Ae3-
HBIO cepAlla. DHAOBACKyAspHas xupyprus. 2020;7(2):130-7]. DOI:
10.24183/2409-4080-2020-7-2-130-137

Raghunathan A, Rapp JH, Littooy F, Santilli S, Krupski WC, Ward HB
et al. Postoperative outcomes for patients undergoing elective revas-
cularization for critical limb ischemia and intermittent claudication:

A subanalysis of the Coronary Artery Revascularization Prophylaxis
(CARP) trial. Journal of Vascular Surgery. 2006;43(6):1175-82. DOI:
10.1016/j.jvs.2005.12.069

Monaco M, Stassano P, Di Tommaso L, Pepino P, Giordano A, Pin-

na GB et al. Systematic Strategy of Prophylactic Coronary Angiography
Improves Long-Term Outcome After Major Vascular Surgery in Medi-
um- to High-Risk Patients. Journal of the American College of Cardiol-
ogy. 2009;54(11):989-96. DOI: 10.1016/j.jacc.2009.05.041
Nordanstig J, Taft C, Hensiter M, Perlander A, Osterberg K, Jiveg-

ard L. Improved Quality of Life After 1 Year With an Invasive Versus

a Noninvasive Treatment Strategy in Claudicants: One-Year Results
of the Invasive Revascularization or Not in Intermittent Claudication
(IRONIC) Trial. Circulation. 2014;130(12):939-47. DOI: 10.1161/
CIRCULATIONAHA.114.009867

Gerhard-Herman MD, Gornik HL, Barrett C, Barshes NR, Corri-

ere MA, Drachman DE et al. 2016 AHA/ACC Guideline on the Man-
agement of Patients With Lower Extremity Peripheral Artery Dis-
ease: Executive Summary: A Report of the American College of Car-
diology/American Heart Association Task Force on Clinical Prac-
tice Guidelines. Circulation. 2017;135(12):686-725. DOI: 10.1161/
CIR.0000000000000470

Tang Q-H, Chen J, Hu C-F, Zhang X-L. Comparison Between Endo-
vascular and Open Surgery for the Treatment of Peripheral Artery Dis-
eases: A Meta-Analysis. Annals of Vascular Surgery. 2020;62:484-9S.
DOI: 10.1016/j.avsg.2019.06.039

Olinic D-M, Spinu M, Olinic M, Homorodean C, Tataru D-A, Liew A
et al. Epidemiology of peripheral artery disease in Europe: VAS Ed-
ucational Paper. International Angiology. 2018;37(4):327-34. DOL:
10.23736/50392-9590.18.03996-2

27



