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Abstract: Peripheral artery disease of the lower limbs is, in fact, an arterial pathology, by which the 

blood flow is reduced, due to the obstruction caused by the deposit of atheroma plaques.(1) This 

deposition occurs slowly, which leads to a slow progression of the disease, and thus, at the onset of 
symptomatology. The objective of the study was to make a comparison between the invasive and non-

invasive paraclinical investigations performed in patients with peripheral arterial disease of the lower 

limbs in the E.C.C.H. Sibiu. In conclusion, between the two investigations (computed tomography 

angiography and digital subtraction angiography) there are no noticeable differences in the terminal 
aorta and iliac arteries, but in reducing the arteries calibre, the use of digital subtraction 

angiography is preferred, according to our study, although it is more invasive and exposed to 

complications. 
 

                                                         
1Corresponding author: Oana Stoia, B-dul. Corneliu Coposu 2-4, Sibiu, România, E-mail: motoc.oana@yahoo.com., Phone: +40745 974335   
Article received on 07.11.2019 and accepted for publication on 02.12.2019 
 

INTRODUCTION 

Peripheral arterial disease is a partial or complete 

occlusion of one or more arteries leading to a suppression of 

blood flow and the occurrence of ischemia. In the process of 
stenosis, several etiologies are incriminated, among which, 

atherosclerosis is the most common. This pathology is a major 

economic health problem and it is estimated that over 200 

million people worldwide are affected.(2) 
By age 60, approximately 3-6% of men have 

intermittent claudication related to lower extremity arterial 

occlusive disease. For patients with advanced occlusive disease, 

surgical treatment or angioplasty is a viable therapeutic strategy. 
Accurate vascular anatomical mapping of sites and disease 

severity is essential when planning such procedures.(3) 

Angiography (CTA) using the multi-slice method 

(MDCT) is simple and applicable to all arteries of the body. It 
has been more than 20 years since the onset of MDCT, and CTA 

is now widely used for preoperative screening and examination 

of the peripheral arterial field of the lower limbs, CTA being 

able to produce detailed, including three-dimensional, images, 
facilitating accurate vascular morphometry.(4) Although it is a 

rather expensive investigation, it was studied in a meta-analysis 

in 2009, which revealed a sensitivity of 96% and a specificity of 

98% for the evaluation of aorto-iliac stenosis of more than 50%, 
and in the level of the femoral-popliteal arteries a sensitivity of 

97% and a specificity of 94%.(5) 

Peripheral arteriography plays a pivotal role in the 
diagnosis and management of arterial pathologies but despite its 

wide applicability, arteriography is often considered to be 

costly, difficult and dangerous.(6) Contrast substance 

angiography is one of the standards of peripheral arterial disease 
assessment, in terms of imaging. It is an invasive method, with 

risk of complications. It is made by injection of iodinated 

contrast substance into the punctured artery. 
 

AIM 

The aim of the current study is to evaluate the 

relationship between invasive and non-invasive investigations in 
peripheral arterial disease. 

 

MATERIALS AND METHODS 

For the current research, 51 patients were evaluated 

for the diagnosis of peripheral arterial disease of the lower 
limbs, evaluated through invasive methods in the period 2017-

2018, in the Cardiology Clinic of the Sibiu County Emergency 

Hospital and in the Invasive and non-invasive research centre in 

the field of cardiac and vascular pathology in adults. Patients 
had an ankle-brachial index with values lower than 0.9 (the 

patient has asymptomatic or symptomatic pathology with 

trophic lesions);(1,7) and at the arterial Doppler ultrasound in 

the lower limbs, atherosclerotic lesions were detected, with 
different degrees of impairment. 

 

Table no. 1. Ankle-brachial index values - interpretation 

reproduced after (1,7) 
Ankle-Brachial 

Index (ABI) Value 
Meaning 

>0.9, <1.4 Normal value 

<0.9 Asymptomatic disease 

<0.7 Present intermittent claudication 

<0.5 Existing multiple lesions 

<0.25 Pain in the lower limbs and at rest 

<0.2 
The presence of critical ischemia and 

even gangrene 

They were excluded from the study: 

- patients with painful complains in the lower limbs, but at 

which the ankle-brachial index had values greater than 0.9; 
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- patients who have undergone surgical treatment by 

amputation of the affected lower limb; 

- patients who were in stage IV Leriche-Fontaine. 
 

RESULTS 

In the studied group we can observe the predominance 

of male patients, being 39 patients, representing 76.5%, so the 
subsequent statistical interpretation may suffer some 

deficiencies, due to the small number of patients.  

 

Table no. 2. General characteristics of the patients studied  
Characteristics Number/percentage 

Average age 65.1±1.4 years 

Sex Male 

39/           76.5% 

Female 

12/           23.5% 

BMI Normal 

21/           41.2% 

Overweight 

21/           41.2% 

gr I obesity 

6/             11.8% 

gr II obesity 

3/               5.9% 

High blood pressure 39/             76% 

Dyslipidemia 21/           42.1% 

Type II diabetes 11/           21.6% 

We can also say that the maximum incidence of 

peripheral vascular pathology is between 50-79 years old, which 

is 84.32%, although a comparative study between males and 

females cannot be performed, because of the low number of 
patients. These data correspond to data from the literature, 

which states that the incidence of peripheral arterial disease is 

more frequent in the second and third age, that is, it increases 

with the age and onset of atheroma plaques.(8,9) 
To see overall how the angiography CT correlates 

with the lower limb angiography, we applied a score through the 

sum of the areas where we have vascular lesions. By 

establishing this score, we could observe a positive linear 
correlation of medium - high intensity between angiography and 

angiography CT of lower limbs, statistically significant, with 

rho = 0.514 and p = 0.0001; which explains that patients who 

had a high score on angiography, they also had it on CT. 
In the current study, we evaluated the correlation 

between invasive and non-invasive investigations most 

commonly used in arterial pathology of the lower limbs. Digital 

subtraction angiography is the standard of investigations, 
although it has an increased risk of complications both locally 

by arterial puncture and generally by the contrast substance 

used. Angiography by using the tomography computer by 

puncture of a peripheral vein, so the risk of complications at the 
local level is lower, with a sensitivity of 96%, while the 

specificity is 98% for highlighting the stenoses of the large 

arteries, with significant lesions.(5) 

In order to evaluate a connection between the two 
investigations, we divided them mathematically into 4 areas of 

lesions: 

 Terminal abdominal aorta and iliac arteries; 

 Femoral arteries; 

 The popliteal and tibial arteries in the proximal third; 

 Tibial and leg arteries. 

From our study, we can conclude that angiography CT 

at the proximal level correlates positively with high intensity 

with angiography with digital subtraction on the same area 

examined and negatively with low intensity with angiography 

on the popliteal region. Angiography CT in the region of the 

popliteal arteries correlates positively with high intensity with 

angiography on the same area. Angiography CT in the popliteal 

region correlates with angiography in the region of the calf, but 
with low to medium intensity. However, in the region of the leg 

and foot the angiography CT is positively correlated, but with a 

low intensity, with its counterpart examined angiographically. 

Thus, between the two investigations there are no 
noticeable differences in the terminal aorta and iliac arteries, but 

to reduce the caliber of the arteries, even with the lower limbs, 

the use of digital angiography is preferred, although it is more 

invasive and exposed to complications. An advantage of this 
investigation is that interventional treatment can be performed, 

and thus the general complications are reduced, by the 

appearance of renal insufficiency due to the contrast substance. 

Another advantage is the emotional impact of the patient, who 
benefit from investigation and treatment in the same session. 

The ESC guide mentions the preference of interventional 

treatment for the small arteries of the lower limbs, especially 

those located below the knee.(10) 

 

DISCUSSIONS 

Peripheral artery disease of the lower limbs is a 

pathology with slow progression, which mainly addresses 
patients towards the end of the second and third age. For this 

reason, they address both emergency medical services and 

family doctors. It is important to perform the minimum ankle-

arm index. It is underdiagnosed, because these patients come 
with various charges, from pain to walking, but also at rest 

which can be confused with pain due to degenerative changes of 

the joints, the patients being older.(11) 

The current study included stable patients, known with 
intermittent claudication that appeared both at walking and at 

rest, who appeared in the cardiology service by schedule, for 

thorough investigations of peripheral arterial pathology. It 

included a number of 51 patients from all social environments. 
In our study, a predisposition for males was also 

observed, with 76.47%, which corresponds to the data from the 

literature, in which a higher incidence was observed rather in 

men than in women. 
Risk factors predisposing to the occurrence of 

peripheral arterial disease of the lower limbs are smoking, which 

may also be modifiable, high blood pressure, diabetes and 

hypercholesterolemia. 
The current study only showed smokers in the 

proportion of 37.25%, which does not correspond to the existing 

data in the literature.(12-14) One explanation for this low 

proportion of smoking patients is that the inclusion in the study 
included stable and known patients with this pathology. These 

patients referred to the previous medical service, in which it was 

tried to change the risk factors, and possibly the smoking. 

Regarding the presence of high blood pressure in the 

patients in the studied group, a proportion of 76% was observed, 

more than two thirds of the total.  

It is known that high blood pressure is strongly 

associated with the occurrence of peripheral arterial disease of 
the lower limbs, which corresponds to the literature data.(15) 

The presence of another risk factor, such as diabetes, 

was observed in a very small number of patients, of only 22%, 
which also does not coincide with the current data from the 

medical literature.(16) We can say that the patients included in 

the study were stable and without previous surgical or 

interventional treatment, which is why it is possible to reduce 
the number of diabetics.  

The combination of diabetes mellitus and PAD may 

exacerbate symptomatology in the presence of diabetic 

neuropathy, and thus enable these patients to benefit from 
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specialist treatment more quickly.(17) 

To see if there is a correlation between risk factors 

(smoker, high blood pressure, diabetes, high cholesterol levels), 
patient’s origin, sex or obesity with the need for interventional 

treatment or medication, no significant differences were 

observed, and nor were they statistically correlated by 

evaluating the value of p. 
 

CONCLUSIONS 

Peripheral arterial disease is more common in elderly 

patients, with an average age of 65.09 years. 
It is more common in males, with an incidence of 

76.47%. 

The most well-known risk factors for peripheral 

arterial disease of the lower limbs are: 76% hypertension, 42% 
hypercholesterolemia, 37.25% smokers and 21.6% diabetes. 

No statistical correlation was observed between the 

patient’s origin, risk factors or sex and therapeutic behaviour 

(drug or intervention). 

Any invasive investigation for the diagnosis of PAD 

can be opted if it is performed for the terminal abdominal aorta 

or the iliac and femoral arteries, with an important statistical 

correlation, with p = 0.0001, whereas on the tibial-peroneal 
arteries, the angiography with the substrate is preferred digital, 

being more faithful and therapy can be carried out in the same 

session. 

 

REFERENCES 
1. Costel M. Bolile arterelor periferice. In: Ginghina C, et al. 

Mic tratat de cardiologie. București: Editura Academiei 

Române; 2017. p. 967-77.  
2. Tseng A, Louka B, Shamoun F, Esser H, Morcos R, McBane 

R, Misra S. The Evolving Treatment of Periphereal Arterial 

Disease through Guideline-Directed Recommandations, J 

clin Med. 2018 Jan; 7(1):9.  
3. Hideki Ota, Kei Takase, Kazumasa Igarashi, Yoshihiro 

Chiba, Kenichi Haga, Haruo Saito, Shoki Takahashi. MDCT 

Compared with Digital Substraction Angiography for 

Assessment of Lower Extremity Arterial Occlusive Disease: 
Importance of Reviewing Cross-Sectional Images. American 

Journal of Roentgenology. 2004;182:1, 201-209. 

4. Kazuhiro Matsumoto, Masahiro Jinzaki, Kozo Sato, Yutaka 

Tanami, Seishi Nakatsuka, Subaru Hashimoto, Sachio 
Kuribayashi. Multidetector-row CT Angiography of Lower 

Extremities: Usefulness in the Diagnosis of and Intervention 

for Peripheral Arterial Disease. Ann Vasc Dis. 

2020;3(3):202-208. 
5. Met R, Bipat S, Legemate DA, Reekers JA, Koelemay MJ. 

Diagnostic performance of computed tomography 

angiography in peripheral arterial disease: a systematic 

review and meta-analysis. JAMA. 2009;301:415-424. 

6. Egglin TK, O’Moore PV, Feinstein AR, Waltman AC. 

Complications of peripheral arteriography: a new system to 

identify patients at increased risk. J Vasc Surg. 1995 

Dec;22(6):787-94. 
7. Arsenescu I. Explorarea ultrasonografica a arteriopatiilor 

periferice. In: Arsenescu I, Stoica A, Matei C, et al, editors. 

Diagnosticul si tratamentul arteriopatiei obliterante in 
cabinetul medicului de familie. București; 2008. p. 31-42. 

8. Fowker FG, Rudan D, Rudan I, et al. Comparison of global 

estimates of prevalence and risk factors for peripheral artery 

disease in 2010 and 2010: a systemic review and analysis. 
Lancet. 2013;382:1329-1340. 

9. Criqui MH, Aboyans V. Epidemiology of peripheral artery 

disease. Circ Res. 2015;116:1509-1526. 

10. Aboyans V, Ricco JB, et al. 2017 ESC Guidelines on the 

Diagnosis and Treatment of Peripheral Arterial Diseases, in 

collaboration with the European Society for Vascular 
Surgery (ESVS): Document covering atherosclerotic disease 

of extracranial carotid and vertebral, mesenteric, renal, upper 

and lower extremity arteries. European Heart Journal. 

2018;39(9):763-816. 
11. Jacoby DS, Mohler ER. Peripheral arterial disease. Risk 

factor identification and modification. In: Abela GS, editor. 

Peripheral Vascular disease. Basic Diagnostic and 

Theraputic Approaches. Lippincott Williams & Wilkins; 
2004. p. 190-9. 

12.  Leng GC, Lee AJ, Fowkes FGR, Lowe GDO, Housley E. 

The relationship between cigarette smoking and 

cardiovascular risk factors in peripheral arterial disease 
compared with ischaemic heart disease: The Edinburgh 

Artery Study. European Heart Journal. 1995;16(11):1542-

1548. 

13.  Becker DM. Clinical Approaches to Cardiovascular Risk 

factors: Smoking. Primer in Preventive Cardiology. 

Americaan Heart Association; 1994.p. 143-157. 

14. Fowkes FG, Housley E, Riemersma RA, Macintyre CC, 

Cawood EH, Prescott RJ, Ruckley CV. Smoking, lipids, 
glucose intolerance, and blood pressure as risk factors for 

peripheral atherosclerosis compared with ischemic heart 

disease in the Edinburgh Artery Study. Am J Epidemiol. 

1992;135:331-340. 
15. Garg PK, Biggs ML, Carnethon M, Ix JH, Criqui MH, 

Britton KA, Djousse L, Sutton-Tyrrell K, Newman AB, 

Cushman M, Mukamal KJ. Metabolic syndrome and risk of 

incident peripheral artery disease: the cardiovascular health 
study. Hypertension. 2014;63:413-419. 

16. Joosten MM, Pai JK, Bertoia ML, Rimm EB, Spiegelman D, 

Mittleman MA, Mukamal KJ. Associations between 

conventional cardiovascular risk factors and risk of 
peripheral artery disease in men. JAMA. 2012;308:1660-

1667. 

17. Jude EB, Oyibo SO, Chalmers N, Boulton AJ. Peripheral 

arterial disease in diabetic and nondiabetic patients: a 
comparison of severity and outcome. Diabetes Care. 

2001;24:1433-1437. 

 


