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Abstract

Objective  In this study, clinical outcomes and coronary artery disease in patients diagnosed with peripheral occlusive artery disease who were
scheduled to have an endovascular intervention procedure were investigated.Sakarya Med J, 2018, 8(2):266-271)

Materials and 114 peripheral artery disease patients who were planned to undergo an endovascular intervention due to stenosis of 70% or more in any
Methods  one of lower limb arteries between January 2013 and August 2017 and underwent coronary artery angiography at the same time were
included in this study. Patients were divided into three groups according to the degree of the stenosis in their coronary arteries. Group 1:
patients without CAD or having <40% of stenosis, Group 2: patients having equal or more than 40% but less than 70% of stenosis, Group
3: patients with =70% of stenosis. The groups were retrospectively compared in terms of age, gender, lipid profiles (total cholesterol,
LDL, HDL, and triglyceride), other diseases (hypertension, diabetes mellitus, and chronic obstructive pulmonary disease), lower extremity

amputation, and mortality.

Results ~ The mean age was 66.56 + 11.65. 100 of the cases (87.7%) were male. Eight of the cases (7.0%) had coronary artery disease with a stenosis
of 40-70%, and 75 patients (65.8%) had significant coronary artery disease with stenosis of 70% and above. 61 (53.5%) of the cases
had hypertension, 31 (27.2%) had diabetes mellitus, 78 (68.4%) cases had dyslipidemia, and 10 (8.8%) cases had chronic obstructive
pulmonary disease. The mortality rate was 17.5% (20 patients) in patients who could be followed up for one year. The mean age of group
1 was statistically significantly lower than the other two groups. No significant difference was found between the groups in terms of other
clinical outcomes.

Conclusion  Because of the high incidence of coronary artery disease in patients with peripheral occlusive artery disease, it is important to screen these
patients via routine coronary artery angiography to decrease cardiovascular mortality and morbidity.

Keywords  Peripheral artery disease; coronary artery disease; coronary artery angiography

Amag  Bu calismada, endovaskiler girisim planlanan periferik tikayici arter hastaligi teshisi konulan hastalarda koroner arter hastalig ve klinik
sonuglar incelendi.  Sakarya Tip Dergisi, 2018, 8(2):266-271).

Geregve  Ocak 2013 ile Agustos 2017 tarihleri arasinda alt ekstremite arterlerinin herhangi birisinde %70 ya da daha fazla stenoz nedeniyle endovas-
Yontem  kiler girisim planlanan ve ayni zamanda koroner anjiografisi yapilan 114 periferik arter hastalig| olgusu calismaya dahil edilmistir. Hastalar
koroner arter stenoz derecesine gore (¢ gruba ayrildi. Grup 1: Koroner arter stenozu olmayanlar veya <%40 stenozis olanlar, Grup 2: =
40% ve <70% stenozis olanlar, Grup 3: =70% stenozis olanlar. Gruplar yas, cinsiyet, lipit profilleri (total kolesterol, LDL,HDL, trigliserit), ek
hastaliklar (hipertansiyon, diabetes mellitus, kronik obstruktif akciger hastaligy), alt ekstremite amputasyonu ve mortalite agisindan retros-

pektif olarak karsilastirilmistir.

Bulgular  Ortalama yas 66.56+11.65'tir. Olgularin 100’0 (%87.7) erkekti. Olgularin 8'sinde (%7.0) %40-70 arasi darlik olan koroner arter hastalig),
75'inde (%65.8) %70’in izerinde darlik olan énemli koroner arter hastaligi saptandi. Olgulanin 61'i (%53.5) hipertansiyon, 31i (%27.2)
diyabetes mellitus, 78't (%68.4) dislipidemi, 10'u (%8.8) kronik obstriktif akciger hastaligina sahipti. Mortalite orani bir yillik takibi yapila-
bilen hastalarda %17.5 (20 hasta) bulundu. Grup 1'de yas ortalamas diger iki gruptan istatistiksel olarak anlamh diisik ¢ikti. Gruplar arasinda
diger klinik sonuclar acisindan anlamli fark bulunmadi.

Sonu¢  Periferik tikayici arter hastaligi olan hastalarda koroner arter hastaligi prevalansinin yiksek olmasi nedeniyle bu hastalarda tarama amacli
rutin koroner arter anjiografi yapilmasi kardiyovaskiler mortalite ve morbiditenin azaltilmasi acisindan 6nemlidir.

Anahtar  Periferik arter hastalig|; koroner arter hastaligy; koroner arter anjiografi.
Kelimeler




Sakarya Med ]
2018;8(2):266-271

TURAL

CAD With Lower Extremity Ischemia

267

Introduction

Peripheral arterial disease (PAD) is a form of systemic atherosclerosis that is reflected in the clinic.
Systemic atherosclerotic diseases are known to be associated with poor clinical outcome. It has
been widely known that hypertension (HT), diabetes mellitus (DM), dyslipidemia (DL) and chronic
obstructive pulmonary disease (COPD) are the major risk factors for PAD."2 Other arterial systems
as well as peripheral arterial systems are highly involved in this disease.! Coronary artery disease
(CAD) is seen more frequently in patients having PAD.>*S This increase can reach up to 83%.3

Nowadays, endovascular therapy for peripheral arterial disease is rapidly and widely adopted as a
preferred strategy by interventional radiology and surgical branches.”#21° Avoiding evaluation
of coronary artery stenosis in peripheral arterial disease patients who were not planned a surgj-
cal treatment may affect mortality and morbidity adversely. The increase in cardiovascular (CV)
mortality and morbidity in patients with PAD is associated with the severity of PAD.™ In patients
with critical PAD, mortality from coronary artery disease was found to be 18.7% within 10 years."?
In another study, this ratio has been reported to be about 15%, which was further elevated in
patients with DM, HT and HL."® Cardiovascular disease was detected in 34.5% of patients having
COPD along with PAH.2 On the other hand early mortality and morbidity due to CAD is important
in patients who has undergone surgical reconstruction for PAD."* Hence, it is important to ma-
nage risk factors in individuals having PAD and to perform coronary angiography (CAG) for early
diagnosis of CAD. In this study, we retrospectively investigated the incidence of CAD, clinical
outcomes, and the need for CAG for diagnostic purposes in patients with PAD requiring endovas-
cular intervention.

Materials and Methods

In our study, a total of 114 patients who have been performed an endovascular intervention due
to PAD and were undergone CAG between January 2013 and August 2017 were evaluated, ret-
rospectively. Before the investigation, the approval was obtained from the Ethics Board. Among
patients who had been accepted to our clinic due to cladicatio complaints, peripheral artery an-
giography was performed in those who had a significant stenosis determined by the Doppler
USG. Peripheral artery disease patients who had a stenosis of 70% or more in the lower extremity
arteries determined by peripheral arterial angiography, and because of this, underwent an endo-
vascular intervention were included in this study. 40-70% of stenosis in any one of left anterior
descending coronary artery (LAD), circumflex coronary artery (CX) or right coronary artery (RCA)
or their combinations has been considered “Noncritical CAD”, while 70% or more stenosis has
been considered “Critical CAD”.">'¢ Patients were divided into three groups according to the deg-
ree of the stenosis in their coronary arteries. Group 1: patients without CAD or having <40% of
stenosis, Group 2: patients having 40% or more and having <70% of stenosis, Group 3: patients
with =70% of stenosis.

45 years of age and above for males and 55 years of age and above for females were conside-
red to be at risk for atherosclerotic CAD.'® The diagnosis of HT was based on either at least two
blood pressures measured regularly at hospital admission = 140 / 90 mm Hg or the use of any
antihypertensive drugs. Patients were considered DM if they had previously been diagnosed with
DM or had at least two fasting blood glucose values = 126 mg / dL or those using antidiabetic
medication. Blood lipid values were recorded from biochemical data obtained from the hospital’s




records. Dyslipidemia is defined as the fact that blood total cholesterol level is over 200 mg/d|,
triglyceride (TG) level is over 200 mg/dl, low density lipoprotein (LDL) level is over 130 mg/dl and
high density lipoprotein (HDL) level is under 35 mg/dl. TG / HLD ratio was considered significantly
elevated when the ratio was above *. The diagnosis of COPD was considered if they had previously
been diagnosed with COPD or the forced expiratory volume in the first second measured by spi-
rometry is lower than 75% of the forced vital capacity. Major amputation was defined if it occurs
in proximal to the ankle, while minor amputation was defined when it occurs in distal to the ankle.
The mean follow-up time for patients was 21.8+12.0 months.

The obtained data were evaluated using the SPSS Statistics 22 software. Continuous data have
been presented as mean + standard deviation while the categorical data have been presented as
frequency (%) using Chi square test. Kolmogrow-Smirnow test was performed to evaluate whether
the independent variables that affect the dependent variables were fitting to the mean. ANOVA test
was performed for the groups with normal distribution while Kruscal-Wallis test was used in groups
having non-normal distribution. p values smaller than 0.05 were considered statistically significant.

Results
The mean age of PAD cases was found to be 66.56 + 11.65. Clinical outcomes of the patients are
shown in table 1.

Table 1: Clinical outcomes of the patients.
n (%)

Gender:

Male 100 (87.7%)

Female 14 (12.3%)
Hypertension 61 (53.5%)
Diabetes mellitus 31 (27.2%)
Dyslipidemia 78 (68.4%)
COPD 10 (8.8%)
CAD:

40-70% 8 (7%)

=70% 75 (65.8%)
CAD:

Single vessel 27 (23.7%)

Two vessels 26 (22.8%)

Three vessels 30 (26.3%)
Major Amputation:

6 months 5 (4.4%)

1 year 5 (4.4%)
Minor Amputation:

6 months 7 (6.1%)

1 year 9 (7.9%)
Mortality:

1 year 20 (17.5%)
COPD: Chronic obstructive pulmonary disease; CAD: Coronary artery disease

100 (87.7%) cases were male and 14 (12.3%) cases were female. Of the cases, 61 (53.5%)
were hypertensive, 31 (27.2%) were diabetic, 78 (68.4%) were dyslipidemic, and 10 (8.8%) were
COPD patients. CAD with stenosis of 40-70% were seen in 8 cases (7.0%), and severe CAD with
stenosis above 70% were detected in 75 (65.8%) of the cases. CAD was found to be in single ves-
sel in 27 (23.7%), two vessels in 26 (22.8%), and three vessels in 30 (26.3%). Major amputation
was performed in 5 (4.4%) and minor amputation in 7 (6.1%) cases within the 6 months after the
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diagnosis. Major amputations were performed in 5 patients (4.4%) and minor amputations in 9
patients (7.9%) within 1 year. Out of the 14 patients who underwent amputation within 1 year, 12
patients had CAD with a stenosis over 70%, one had a CAD with a stenosis of 40-70%, and one
patient had no CAD (Table 2). The mortality rate was found to be 17.5% in patients who could be
followed up for one year. It has been found that mean cholesterol values were 180.48 + 41.03,
TG values were 144.93 + 83.42, blood LDL values were 115.51 + 34.14, and HDL values were
36.92 +11.31, TG/HDL rate 4.53+3,64. When the patients in group 1, group 2 and group 3 were
compared, the mean age of group 1 was significantly lower than group 2 and group 3 (p<0.05),
and there were no significant differences in terms of either other clinical characteristics or lipid
levels (p=0.05) (Table 2 and Table 3).

Table 2: Comparison of clinical outcomes of patients in different groups

Group 1 n (%) Group 2 n (%) Group 3 n (%) p

Gender:

Male 26 (26.0%) 8 (8.0%) 66 (66.0%) 0.46

Female 5 (35.7%) 0 (0.0%) 9 (64.3%) 0.46
Hypertension 12 (19.7%) 4 (6.6%) 45(73.8%) 0.13
Diabetes mellitus 5(16.1%) 1(3.2%) 25 (80.6%) 0.12
Dyslipidemia 20 (25.6%) 4(5.1%) 54 (69.2) 0.73
COPD 3(30.0%) 1(10.0%) 6(60.0) 0.89
Major Amputation
Minor Amputation 1(20.0%) 0 (0.0%) 4 (80.0%) 0.73
(6 months) 0 (0.0%) 1(14.3) 6 (85.7%) 0.22
Major Amputation

. ) 1(20.0%) 0(0.0%) 4 (80.0%) 0.73

Minor Amputation 0 (0.0%) 1 (1.19%) 8 (88.9%) 0.16
(1 year)
Mortality
(1 year) 5 (25.0%) 2 (10.0%) 13 (65.0%) 0.84

COPD: Chronic obstructive pulmonary disease; CAD: Coronary artery disease

Table 3: Comparison of mean blood lipid levels and mean age between patients in different groups

Group 1 n (%) Group 2 n (%) Group 3 n (%) p
Cholesterol (mg / dL) 181.12 £ 37.73 189.83+34.82 179.41+43.16 0.83
Triglyceride (mg / dL) 140.59 £91.14 120.00+54.64 148.77+2.53 0.50
LDL (mg / dL) 114.38 + 27.38 121.77+£35.11 115.43+£36.87 0.89
HDL (mg / dL) 38.11+13.74 46.33+17.13 35.60+9.14 0.27
TG / HDL 4.41+3.59 3.29+2.60 4.69+3.62 0.37
Age 62.19+15.26 70.37£13.11 68.1£9.19 0.04
Discussion

Similar to CAD, PAD is an important predictor of cardiovascular morbidity and mortality. The
incidence of these events were 12% in patients having only PAD while one-year CV events were
found to be as high as 21% in patients with PAD along with CAD." Consistently, Sigvant et al.
have reported that five-year cumulative mortality rate in patients having symptomatic PAD is 13%
compared to a reference control population having a 5% mortality rate.’® Subherwal et al. have re-
ported a 7-year follow-up study in patients with PAD that CV mortality rate is higher (47.8%) than in
patients having CAD (%36.4)." In a different study performed by Fowkes et al., it has been shown
that the ten-year CV mortality is 18.7% for male and 12.6% for female having ankle brachial index




(ABI) < 0.9 while these values were 4.4% for male and 4.1% for female having ABI > 0.9.12 In
our study, one-year mortality was 17.5%.

A report on 459 Japanese patients with critical PAD (Rutherford grade 4-6) after registering revas-
cularization shows that 41.1% of patients have had CAD.20 Lee et al. have reported their coronary
angiography data from 252 patients with critical PAD that 57.5% of the patients have severe CAD
(stenosis of = 70%).™ In parallel, in our study, this value was found to be 65.8%. Due to high in-
cidence of CAD in patients with PAD, it is necessary to evaluate these individuals in terms of CAD
for early diagnosis to reduce mortality and morbidity.

Previous studies have shown that the prevalence of PAD increases significantly with aging in pa-
tients over age 50.2"22 In our study, the mean age of the patients was 66.56 + 11.65. In the gro-
ups with coronary artery disease, the mean age was significantly higher than the group without
coronary artery disease (p=0.04). This might be the fact that the incidence of coronary artery
disease increases with aging.”> In some studies, the prevalence of PAD was similar in men and
women.?22 In our study, this rate was higher in male population, and the exact reason of this is
currently unknown.

Elevated total cholesterol, LDL and TG in addition to reduced HDL values are independent risk
factors for PAH.?® It has been shown that increased TG / HDL ratio is a strong independent pre-
dictor of CAD.2#%> Urbano et al. have reported that PAD risk is elevated by 4.7 folds when the TG
/ HDL ratio is above 4.2 Consistent with these results, in our study, we found that 68.4% of the
PAD patients had DL, and the TG / HDL ratio was 4.53+3.64.

HT, DM and DL were found to be strong predictors of PAD.2 Sur et al. have found that the pre-
valence of HT increased with age, and this increase is associated with increased DM, DL, and high
CV mortality rates.?¢  HT causes an increase in arterial wall thickness and disrupts vascular endot-
helial function, thus leading to atherosclerosis.27 DL and DM play atherogenic roles in vascular
endothelium.?® COPD increases the tendency of thrombosis as a cause of polycythemia.'® Pecci
R et al. have reported that symptomatic PAD was present in 10.2% of patients with COPD while
asymptomatic PAD was present in 24% of patients with COPD.? In the study conducted by Tunnel
et al, HT was detected in 60% of PAD patients, 35% had DM, 15.7% had DL, and 5.7% had COPD
of these patients.’ In a similar study conducted by Bozkurt et al. HT was found in 88.7%, DM in
59.4%, and DL in 65.5% of the PAD patients.?? In our study, we found that 53.5% had HT, 27.2%
had DM, 68.4% had DL, and 8.8% had COPD of the PAD patients. Among different groups, there
were no significant differences with respect to HT, DM, DL, COPD and mortality. These results
suggest that PAD patients have similar risk factors for the formation of CAD.

In conclusion, our results are in concert with the current literature and show that the incidence
of CAD and mortality is found to be significantly higher in PAD patients. We believe that serious
strategies need to be developed for the prevention of cardiovascular mortality and morbidity in
patients having lower extremity ischemia who have underwent endovascular surgery independent
from the presence or severity of coronary artery disease.

Sakarya Med ]
2018;8(2):266-271

270



%]
L
()
=z
w
o
8]
.
8]
o

Sakarya Med |
2018;8(2):266-271

TURAL
CAD With Lower ExtremityIschemia

271

1. Mohler E 3rd, Giri J; ACC; AHA. Management of peripheral arterial dise-
ase patients: comparing the ACC/AHA and TASC-II guidelines. Curr Med
Res Opin 2008; 24(9):2509-22.

2. Pecci R, De La Fuente Aguado ), Sanjurjo Rivo AB, Sanchez Conde P,
Corbacho Abelaira M. Peripheral arterial disease in patients with chronic
obstructive pulmonary disease. Int Angiol 2012; 31(5):444-53.

3. Nishijima A, Yamamoto N, Yoshida R, Hozawa K, Yanagibayashi S, Ta-
kikawa M, et al. Coronary Artery Disease in Patients with Critical Limb
Ischemia Undergoing Major Amputation or Not. Plast Reconstr Surg Glob
Open 2017; 5(6):¢1377.

4. HerK, Choi C, Park Y, Shin H, Won Y. Concomitant peripheral artery dise-
ase and asymptomatic coronary artery disease: a management strategy.
Ann Vasc Surg 2008 ;22(5):649-56.

5. Duran NE, Duran |, Girel E, Giindiz S, Gol G, Biteker M, et al. Coro-
nary artery disease in patients with peripheral artery disease. Heart Lung.
2010; 39(2):116-120.

6. Dick P, Wallner H, Sabeti S, Loewe C, Mlekusch W, Lammer J, Koppens-
teiner R, Minar E, Schillinger M.Balloon angioplasty versus stenting with
nitinol stents in intermediate length superficial femoralartery lesions. Cat-
heter Cardiovasc Interv. 2009; 74(7):1090-5.

7. Nakabayashi K, Kaneko N, Sunaga D, Matsui A, Tanaka K, Ando H, Shimi-
zu M. Utility of a 0.035 compatible rapid-exchange balloon (Metacross
RX™) as a perfusion balloon in endovascular therapy compared with con-
ventional percutaneous coronary intervention: A mini-review. Cardiovasc
Revasc Med. 2017;18(8):619-622.

8. Cinar C, Oran i. Temel Anjioplasti: Balon/Stentler ve Ozellikleri. Trd Sem
2015; 3: 255-262.

9. Schlager O, Gschwandtner ME, Willfort-Ehringer A, Wolf F, Loewe C,
Koppensteiner R, Lichtenberg M. Drug coated balloons in the superficial
femoral artery. ) Cardiovasc Surg (Torino). 2018 ;59(1):60-69.

10.Dessi K, Giovannacci L, van den Berg JC. Debulking plus drug-coated
balloon combination as revascularization strategy for complex femoro-
popliteal lesions. | Cardiovasc Surg (Torino). 2018 ;59(1):70-78.

11. Chowdhury MM, Makris GC, Tarkin JM, Joshi FR, Hayes PD, Rudd JHF, et
al. Lower limb arterial calcification (LLAC) scores in patients with sympto-
matic peripheral arterial disease are associated with increased cardiac
mortality and morbidity. PLoS One 2017 ;12(9):e0182952.

12.Fowkes FG, Murray GD, Butcher |, Heald CL, Lee R), Chambless LE, et
al. Ankle brachial index combined with Framingham Risk Score to pre-
dict cardiovascular events and mortality: a meta-analysis. JAMA 2008;
300(2):197-208.

13.Amrock SM, Abraham CZ, Jung E, Morris PB, Shapiro MD. Risk Factors
for Mortality Among Individuals With Peripheral Arterial Disease. Am )
Cardiol. 2017; 120(5):862-867.

14.Hertzer NR. Basic data concerning associated coronary disease in perip-
heral vascular patients. Ann Vasc Surg 1987;1(5):616-20.

15.Lee MS, Rha SW, Han SK, Choi BG, Choi SY, Park Y, et al. Clinical outco-
mes of patients with critical limb ischemia who undergo routine coronary
angiography and subsequent percutaneous coronary intervention. ) Inva-
sive Cardiol. 2015;27(4):213-7.

16.Tunel HA, Manduz $, Katrancioglu N, Karahan O, Berkan 0. Periferik ti-
kayici arter hastaligi olan vaskiler cerrahi uygulanacak hastalarda koroner
arter hastalig riskinin ve sikhginin belirlenmesi. Turkish J Thorac Cardio-
vasc Surg 2009; 17(4): 261-6.

17. Sigvant B, Hasvold P, Kragsterman B, Falkenberg M, Johansson S, Thu-
resson M, et al. Cardiovascular outcomes in patients with peripheral ar-
terial disease as an initial or subsequent manifestation of atherosclerotic
disease: Results from a Swedish nationwide study. J Vasc Surg 2017;
66(2):507-514.

18.Sigvant B, Lundin F, Wahlberg E. The risk of disease progression in perip-
heral arterial disease is higher than expected: a meta-analysis of mortality
and disease progression in peripheral arterial disease. Eur ) Vasc Endo-
vasc Surg 2016; 51(3):395-403.

19.Subherwal S, Patel M.R, Kober L, Peterson E.D, Bhatt D.L, Gislason G.H,
et al. Peripheral artery disease is a coronary heart disease risk equivalent
among both men and women: results from a nationwide study. Eur J Prev
Cardiol 2015; 22(3): 317-325

20. Shiraki T, lida O, Takahara M, Okamoto S, Kitano |, Tsuji Y, et al. Predictive
scoring model of mortality after surgical or endovascular revascularization
in patients with critical limb ischemia. J Vasc Surg 2014;60(2):383-389.

21.Price JF, Stewart MC, Douglas AF, Murray GD, Fowkes GF. Frequency
of a low ankle brachial index in the general population by age, sex and
deprivation: cross-sectional survey of 28,980 men and women. Eur )
Cardiovasc Prev Rehabil 2008;15(3):370-5.

22.Bozkurt AK, Tasci |, Tabak O, Gumus M, Kaplan Y. Peripheral artery di-
sease assessed by ankle-brachial index in patients with established
cardiovascular disease or at least one risk factor for atherothrombosis-
-CAREFUL study: a national, multi-center, cross-sectional observational
study. BMC Cardiovasc Disord 2011; 19;11:4.

23.Urbano L, Portilla E, Mufioz W, Hofman A, Sierra-Torres CH. Prevalence
and risk factors associated to peripheral arterial disease in an adult popu-
lation from Colombia. Arch Cardiol Mex. 2017; $1405-9940(17)30011-3.

24.Yunke Z, Guoping L, Zhenyue C. Triglyceride-to-HDL cholesterol ratio.
Predictive value for CHD severity and new-onset heart failure. Herz
2014;39(1):105-10.

25.Luz PL, Favarato D, Faria-Neto Junior JR, Lemos P, Chagas AC. High ratio
of triglycerides to HDL-cholesterol predicts extensive coronary disease.
Clinics 2008;63(4):427-32.

26.Sur G, Sur M, Kudor-Szabadi L, Sur L, Sporis D, Sur D. Arterial hyperten-
sion - prevalence of risk factors and morbide associations that increase
cardiovascular risk. Maedica (Buchar) 2010; 5(1):34-40.

27. Korhonen PE, Syvdnen KT, Vesalainen RK, Kantola IM, Kautiainen H,
Jarvenpda S, et al. Ankle-brachial index is lower in hypertensive than in
normotensive individuals in a cardiovascular risk population. | Hypertens
2009; 27(10):2036-43.

28.Carratala A, Martinez-Hervas S, Rodriguez-Borja E, Benito E, Real JT, Saez
GT, et al. PAI-1 levels are related to insulin resistance and carotid athe-
rosclerosis in subjects with familial combined hyperlipidemia. ) Investig
Med 2017; jim-2017-000468.




