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Purpose: Peripheral arterial disease (PAD) is a common disease with multiple risk factors and affects patients worldwide. Several 
international studies have established correlations between anatomical topography/distribution of atherosclerosis and comorbidities in 
patients with PAD. In this cohort study, we aimed to analyze the patterns of atherosclerosis (site, distribution, and degree) in patients 
who underwent lower limb computed tomography angiography and arterial angiography by identifying the atherosclerotic plaque(s) 
that were possibly responsible for thrombi. Additionally, we aimed to determine any relationship between comorbidities and identified 
patterns.
Patients and Methods: Between January 2015 and January 2021, we retrospectively recruited 140 patients at King Fahd Hospital of 
the University of Saudi Arabia. Data collected included patient characteristics, risk factors, and metabolic disorders, such as 
hypertension (HTN), diabetes mellitus (DM), dyslipidemia, and chronic kidney disease. Patients with incomplete records or unavail-
able radiological images were excluded.
Results: The infrapopliteal territory was the most common segment that was affected. HTN, DM, and dyslipidemia were found in 
81.4%, 77.9%, and 62.9% of patients, respectively. Correlation analyses revealed that DM was the only independent metabolic 
disorder associated with a PAD distribution pattern in the femoropopliteal segment (p=0.039), thus denoting distal involvement. No 
significant association was found between PAD distribution and the severity of stenosis.
Conclusion: Segmental involvement in PAD varies with the risk factors and metabolic comorbidities present in patients. DM is an 
independent predictor of the anatomical distribution of PAD. The identification of such an anatomical distribution is paramount for 
screening procedures, early detection of disease, and prevention of complications, particularly limb amputation.
Keywords: angiography, computed tomography, diabetes mellitus, peripheral arterial disease, stenosis

Plain Language Summary
This study focused on determining the relationship between site-selectivity in peripheral artery disease (PAD) and risk factors, such as 
age, sex, smoking, chronic kidney disease, diabetes mellitus, hypertension, and hyperlipidemia. This is one of the few studies from 
Saudi Arabia on the topic of correlation between the anatomical distribution of PAD and risk factors. The results demonstrated that 
among three studied segments, PAD in the infrapopliteal segment was most frequently associated with all explored comorbidities. 
Particularly, patients with diabetes were found to be affected by PAD in the femoropopliteal segment with a tendency of distal 
involvement. Diabetes was the only comorbidity that demonstrated a significant independent correlation with personalized PAD 
patterns. Identification of anatomical distribution is paramount in screening procedures, early detection of disease, and prevention of 
complications, particularly limb amputation. Confirming the effect of a risk factor on the anatomical distribution of atherosclerosis can 

Vascular Health and Risk Management 2023:19 447–457                                                    447
© 2023 Alghanimi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Vascular Health and Risk Management                                                 Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 13 April 2023
Accepted: 20 June 2023
Published: 17 July 2023

V
as

cu
la

r 
H

ea
lth

 a
nd

 R
is

k 
M

an
ag

em
en

t d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-6590-5850
http://orcid.org/0000-0001-7854-0099
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


possibly provide evidence for developing targeted screening guidelines aimed at early detection of PAD to prevent adverse outcomes, 
such as limb amputation.

Introduction
Peripheral arterial disease (PAD) is an occlusive vascular disease caused by the deposition of adipose tissue within 
arterial walls, which results in a plaque and subsequent narrowing of the affected arterial segment and a wide range of 
manifestations.1,2 The burden of PAD is increasing globally, and has particularly increased in the last decade, with an 
estimated additional prevalence of 34 million between 2010 and 2015.2 In patients with diabetes, PAD has an estimated 
prevalence which is twice as much as that in patients without diabetes and is considered a potent predictor of coronary 
artery disease, stroke, and mortality.2 Therefore, screening procedures are critical for the early detection of PAD and the 
prevention of complications, particularly limb amputation.2,3

Globally, an estimated 200 million people suffer from occlusive arteriosclerosis, which can be life-threatening.3 The 
estimated prevalence of PAD in the Asian continent is 6–10%.4,5 The prevalence of PAD also increases with age (20% at 40 
years and 29% in those aged over 50 years).5 National prevalence rates have estimated that 11.7% of the Saudi population 
aged ≥45 years are affected by PAD,6 and the prevalence of PAD in Saudis was also noticed to increase with age.7–9

Risk factors of PAD and its related comorbidities can be classified as non-modifiable factors6–8 and modifiable risk 
factors and manageable comorbidities, such as diabetes mellitus (DM), hypertension (HTN), dyslipidemia, obesity, 
chronic kidney disease (CKD), and smoking.7,8 In 2019, the World Health Organization estimated that 11% of Saudis 
aged 15 and older were daily smokers.10 In Saudi Arabia, these risk factors and comorbidities are especially prevalent in 
patients with PAD; 95% of patients with PAD had at least one contributing factor, and 69% presented with two or more 
factors.6,7

If chronic arterial insufficiency of the lower limbs results in symptoms, patients may experience pain, mostly in the 
calves, or intermittent claudication. Additionally, if the arterial flow cannot meet the needs of resting tissue metabolism, 
critical ischemia may develop with resting pain or tissue loss (eg, ulceration or gangrene).9 Atherosclerotic obstruction of 
the aortoiliac arterial segment or anywhere in the arterial tree of the lower limbs can result in clinical manifestations of 
PAD. The most commonly affected anatomical sites are the superficial femoral and popliteal arteries.9

Several studies have discussed the risk factors of PAD and its related comorbidities as well as their effects on the 
incidence of the disease. However, limited studies have evaluated the anatomical distribution patterns of PAD using 
computed tomographic angiography (CTA) and catheter angiography (CA) and whether specific factors demonstrate any 
relationship with the site of atherosclerotic stenosis and obstruction.6,7,9 It has recently been proposed that multiple 
atherosclerotic risk factors and related comorbidities are associated with varying distribution patterns of PAD.11 To 
understand the pattern of PAD distribution, several international studies have highlighted the anatomical variations in 
arterial involvement based on a wide range of risk factors.12,13 Since patient characteristics vary between populations, this 
study could provide valuable insights into how various risk factors affect arterial involvement in the Saudi population.

Therefore, in this study, we aimed to determine the relationship between the anatomical site in PAD and the 
associated risk factors and comorbidities (eg, DM, HTN, dyslipidemia, and CKD). Elucidating this relationship could 
significantly improve the screening procedures by aiding early disease detection, reducing its chronicity, and preventing 
subsequent complications, such as limb amputation.

Materials and Methods
The study was performed in accordance with the STrengthening the Reporting of OBservational studies in Epidemiology 
(STROBE) guidelines and regulations for cohort studies.

Study Setting and Design
This retrospective chart review study was performed at the Radiology Department of King Fahd Hospital of the 
University (KFHU; Khobar City, Saudi Arabia) between January 2015 and January 2021. KFHU is one of the largest 
academic hospitals in Al Khobar City in the Eastern Province of Saudi Arabia, with the Radiology Department being 
operational since 1981.
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Study Population and Participants
The sample size was determined (1–β=0.80) using G*Power v3.1.9.7. (RRID: SCR_013726, available at http://www. 
gpower.hhu.de/) to ensure sufficient statistical power and prioritize outcomes based on these parameters for independent 
means for an α error of 0.05 and effect size of 0.5. We included all adult patients (aged > 18 years) who presented to our 
health facility with an initial clinical suspicion of PAD and whose presumptive diagnosis was confirmed using lower limb 
CTA and/or CA. We excluded patients with normal angiograms (n=16), non-atherosclerotic lesions (eg, dissection; 
n=68), and iatrogenic etiologies including previous vascular intervention (n=15) or lower extremity amputation (n=21). 
Young patients (aged <18 years) (n=10) and patients with poor documentation and incomplete data (n=30) were also 
excluded. Consequently, 140 patients were included in the study (Figure 1).

Study Variables
The collected data were divided into (a) patient characteristics as independent variables and (b) patterns of segmental 
artery involvement as dependent variables. The patient characteristics included basic demographic information, such as 
age and sex, and the associated factors, such as risk factors and metabolic comorbidities. Information regarding the 
patterns of arterial involvement included the affected arterial segments (name of the artery and its segmental localization 
[proximal/middle/distal]) and the severity of stenosis (mild=30%, moderate=30–70%, severe=70–99%, or total occlu-
sion=100%). Hypertension was defined as either (i) receipt of antihypertensive therapy or (ii) systolic blood pressure > 
130–139 mmHg or diastolic blood pressure > 80–89 mmHg.12 Obesity was quantified using body mass index (BMI), 
which was calculated as the weight in kilograms divided by the height in meters squared (kg/m2); it was categorized as 
underweight (<18.5 kg/m2), normal (18.5–24.9 kg/m2), overweight (25–29.9 kg/m2), and obese (>30 kg/m2).12 

Dyslipidemia was defined as (i) receipt of antihyperlipidemic therapy or (ii) an abnormal lipid profile, especially 
serum triglycerides > 150 mg/dL or low-density lipoprotein cholesterol > 140 mg/dL.12,13 DM was defined as (i) receipt 
of antidiabetic therapy or (2) serum hemoglobin A1c > 6.5%.12 Dialysis dependence, ie, end-stage renal disease on 
dialysis, included both hemodialysis and peritoneal dialysis with an estimated glomerular filtration rate < 60 mL/min/ 
1.73 m2 or a urine protein-to-creatinine ratio > 0.5. Smoking was recorded as “yes” or “no” based on whether the patient 
smoked at the time of enrollment.12

Data Collection
Consultants of Vascular and Interventional Radiology (IAA, AMA, and MSA) reviewed the radiological studies and 
reported the presence of stenotic atherosclerotic lesions. The lesions were classified into the following three categories 
based on previous studies:13,14 (a) aortoiliac arteries, including the infrarenal aorta and the common, external, and 
internal iliac arteries; (b) femoropopliteal arteries, including the common femoral, superficial femoral, deep femoral, and 
popliteal arteries; and (c) infra-popliteal arteries, including the anterior tibial, posterior tibial, and peroneal arteries.

Figure 1 Flowchart of patient selection showing the inclusion and exclusion criteria and final sample size.
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Statistical Analysis
Statistical analyses were performed using SPSS v23.0 (IBM Inc., Armonk, NY, USA). A descriptive analysis of the 
patient characteristics at the time of the first radiological study was performed. Categorical variables were expressed as 
percentages, and continuous variables were expressed as means ± standard deviations. Unpaired t-tests and chi-square 
tests were used to compare continuous and categorical variables, respectively. The hypotheses were tested at 
a significance level of 5%.

Univariate logistic regression analysis was used to evaluate independent relationships of risk factors and related 
comorbidities with the anatomical distribution of lesions. Non-significant predictive variables for PAD were excluded 
from the multivariate analysis. Significant variables were entered into a multivariate logistic regression analysis to 
identify the most parsimonious model of independent predictors of PAD distribution. Similarly, they were tested for 
correlation with the severity of involvement. Significant associations are expressed as odds ratio (OR), and statistical 
significance was determined at p≤0.05.

Ethical Statement
The Imam Abdulrahman Bin Faisal University Institutional Review Board approved the study to be conducted at King 
Fahd Hospital of the University (IRB-UGS-2020-01-367). This study was performed in accordance with the Helsinki 
Declaration of 1975 (revised in 1983).

Results
A total of 140 lower limb CTA and CA images were analyzed between January 2015 and January 2021. An average of 38 
newly diagnosed cases of PAD presented to our hospital each year during the study period, which included an average of 
9.4, 13.4, and 15 cases of aortoiliac, femoropopliteal, and infrapopliteal PAD, respectively. An annual summary of the 
trends in the prevalence of PAD is shown in Figure 2.

Demographic analysis revealed that most patients were male, with an estimated male-to-female ratio of 2:1. The 
overall mean age was 59.29 ± 13.97 years (range, 24–94 years). Analysis of different risk factors and comorbidities of 
PAD according to the sites involved is summarized in Table 1. DM was the only statistically significant independent 
contributor according to the arterial sites involved (p=0.048). Additionally, a tendency of distal involvement (ie, below- 
knee disease) was evident in all investigated risk factors and related comorbidities (Table 1, Figures 3 and 4). The 
aortoiliac segment was the least involved, followed by the femoropopliteal and infrapopliteal segments (47%, 67.1%, and 
75%, respectively) (Figure 5).

Further characterization of the PAD pattern, severity, and sites of arterial involvement in patients with and without 
DM is summarized in Table 2. The femoropopliteal segment was the most common site of arterial involvement in 
patients with DM (p=0.039). A greater proportion of patients with DM had occluded arteries among the involved 
segments compared with those without DM (108 vs 32 lesions, respectively).

Likewise, the incidence of stenotic lesions was higher in patients with DM than in those without DM (114 vs 11 
lesions, respectively). However, univariate logistic regression analysis revealed no relationship between the severity of 

Figure 2 Annual prevalence of patients who were diagnosed with peripheral arterial disease at our hospital per 1000 people screened.
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femoropopliteal involvement and DM (p=0.138) (Table 2 and Figure 6). Multivariate logistic regression revealed that 
DM was the only independent predictor of femoropopliteal involvement (OR=4.063, 95% confidence interval: 1.393– 
11.850, p=0.010) (Table 3).

Table 1 Summary of Risk Factors and Related Comorbidities in Patients with Peripheral Arterial Disease

Total AI FP IP p-value

Age (average) 59.29 years 62.34 years 60.02 years 59.01 years 0.843

Sex (male/female) 94/46 (67.1/32.9%) 41/25 (43.6/54.3%) 59/35 (76.1/62.8%) 68/37 (72.3/80.4%) 0.172

DM* 114 (81.4%) 52 (45.6%) 81 (71.1%) 89 (78.1%) 0.048

HTN* 109 (77.9%) 51 (46.8%) 71 (65.1%) 83 (76.1%) 0.737

Dyslipidemia 88 (62.9%) 45 (51.1%) 58 (65.9%) 67 (76.1%) 0.606

CKD* (no dialysis/ dialysis) 8/20 (14.3%/5.7%) 4/7 (50%/35%) 6/12 (75%/60%) 7/18 (87.5%/90%) 0.432

Smoking 29 (20%) 12 (41.4%) 19 (65.5%) 21 (72.4%) 0.882

Total 140 patients/ 265 lesions 66 (47.1%) 94 (67.1%) 105 (75%) -

Notes: Data are presented as n (%). 
Abbreviations: DM, diabetes mellitus; HTN, hypertension; CKD, chronic kidney disease; AI, aortoiliac; FP, femoropopliteal; IP, infrapopliteal.

Figure 3 The pattern of PAD in a patient with diabetes. Maximal intensity projection image of lower limb CTA following contrast administration (a) with three-dimensional 
reformatted image over bony structures (b) demonstrates a moderate burden of atheromatous and atherosclerotic plaques causing multi-segmental stenoses predominantly 
at a proximal distribution of the lower extremity (arrowheads). However, below-knee vessels reveal a more extensive burden of PAD with segmental occlusions involving 
bilateral posterior tibial and peroneal arteries (arrows). 
Abbreviations: PAD, peripheral arterial disease; CTA, computed tomographic angiography.
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Discussion
Our results revealed, for the first time, that PAD of the femoropopliteal segment is independently associated with DM. 
This retrospective analysis found that the prevalence of PAD in men is twice that in women. These results are consistent 
with those of most studies, which highlighted that male sex is a significant non-modifiable risk factor for PAD, 
particularly in Saudi Arabia.7,9,15

Genetic factors, especially mitochondrial DNA mutations, have recently been shown to be involved in the risk of 
atherosclerotic lesions. Several such genes have provided new opportunities for developing novel therapies.16,17

Figure 4 The pattern of PAD in a patient with renal failure. Following contrast administration, the maximal intensity projection image of lower limbs CTA demonstrates 
a moderate burden of atheromatous and atherosclerotic plaques causing multi-segmental stenoses predominantly in distal lower extremities (arrows). Furthermore, the 
pelvis harbors a looped peritoneal dialysis catheter denoting the status of dialysis dependency (asterisk). 
Abbreviations: PAD, peripheral arterial disease; CTA, computed tomographic angiography.

https://doi.org/10.2147/VHRM.S416967                                                                                                                                                                                                                               

DovePress                                                                                                                                         

Vascular Health and Risk Management 2023:19 452

Alghanimi et al                                                                                                                                                       Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Among the risk factors investigated in our study, we identified a significant association between DM and athero-
sclerotic obstruction of the femoropopliteal arteries. This finding contradicts those of a recent report by Takahara et al13 

in which they reported that DM was not significantly related to lesion localization.
Diabetic lower extremity arterial disease usually manifests as thickened arterial intima and some atherosclerotic 

plaques of different sizes protruding into the lumen, thus resulting in different degrees of arterial stenosis.1,18 However, 
most studies contradict this finding and suggest a significant correlation between DM and infrageniculate or distal arterial 
involvement.19–21 Notwithstanding these contradictions, patients with distal disease have a greater risk of amputation and 

Figure 5 Pre- (a and b) and post-contrast (c) injection reveal the classic pattern of circumferential atherosclerosis with the so-called ring-shaped sign of calcific plaques 
(arrows) extending from the infrarenal abdominal aorta (a) to the common iliac arteries (b). Additionally, a portion of both kidneys (a) shows the classic imaging stigmata of 
nephropathy chronification, including intra-renal arteries atherosclerosis (arrowhead), polycystic changes (asterisk) denoting recurrent dialysis, loss of volume, and atrophied 
kidneys. Post-contrast CTA (c) shows patent iliac vessels despite extensive atherosclerosis (arrow). 
Abbreviations: PAD, peripheral arterial disease; CTA, computed tomographic angiography.

Table 2 Characterization of the Pattern and Severity of Peripheral Artery 
Disease and Sites of Involvement

Diabetes Mellitus

Yes (114 Patients) No (26 Patients)

Total occlusion AI 21 (18.4%) 10 (38.5%)

FP 38 (33.3%) 9 (34.6%)

IP 49 (43%) 13 (50%)

Severe occlusion AI 15 (13.2%) 1 (3.8%)

FP 26 (22.8%) 2 (7.7%)

IP 28 (24.6%) 1 (3.8%)

Moderate occlusion AI 5 (4.4%) 1 (3.8%)

FP 8 (7%) 0 (0%)

IP 2 (1.8%) 0 (0%)

Mild occlusion AI 11 (9.6%) 2 (7.7%)

FP 9 (7.9%) 2 (7.7%)

IP 10 (8.8%) 2 (7.7%)

Normal AI 62 (54.4%) 12 (46.2%)

FP 33 (28.9%) 13 (50%)

IP 25 (21.9%) 10 (38.5%)

Notes: Data are presented as n (%). 
Abbreviations: AI, aortoiliac; FP, femoropopliteal; IP, infrapopliteal.
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a shorter survival rate than patients without distal disease.14 Additionally, DM affects both PAD presentation and post- 
revascularization outcomes.14,22

Variations in population characteristics might explain the differences in the anatomical distribution and the level of 
glycemic control. Chronic hyperglycemia can accelerate atherosclerotic disease and lead to ischemic macrovascular 
events, including symptomatic PAD and cardiovascular events.23,24 Poor glycemic control has been demonstrated to be 
associated with the involvement of the infrapopliteal region in patients with DM.20 In our study, the analysis did not 
include the glycemic control status, which might have affected the results. Recently, Lowry et al14 conducted 
a systematic review and meta-analysis that included 14 studies and reported that patients with DM tend to have 
a more distal distribution in PAD compared to healthy individuals. However, the cause of the distal involvement in 
the lower extremity remains unknown.14 This observation can be interpreted based on the available evidence through 
positron emission tomography study with fluorine-18-sodium, which suggests patients with DM have increased levels of 
plasma total cholesterol and hemoglobin A1C, which tends to have a higher propensity for femoropopliteal vascular 
disease than patients without DM.25

In severe infrapopliteal occlusion, femoropopliteal disease correlates significantly with DM and smoking is an 
additional risk factor.19 Most patients in our study had multiple comorbidities, which might have affected the site of 

Figure 6 Right lower extremity angiography in a patient with diabetes. A sequential catheter-directed contrast injection depicting the pattern of PAD with exaggerated 
involvement of below-knee vessels in terms of tortuosity, multi-segmental narrowing, and chronification of collaterals (a–c) (arrowheads). (d) Post-angioplasty posterior 
tibial artery using a 2-mm non-compliant balloon with resultant improved flow, resolved narrowing, and instant reduction of collaterals (arrow). 
Abbreviation: PAD, peripheral arterial disease.

Table 3 Independent Predictors Associated with Different Risk Factors and Comorbidities on Multivariate Analysis

Factor AI FP IP

Odds Ratio p-value Odds Ratio p-value Odds Ratio p-value

Age 1.02 (0.992–1.049) 0.170 0.984 (0.955–1.015) 0.325 0.990 (0.959–1.022) 0.547

Sex 1.443 (0.655–3.180) 0.363 2.008 (0.821–4.912) 0.126 1.739 (0.675–4.483) 0.252

DM 0.519 (0.192–1.408) 0.198 4.063 (1.393–11.850) 0.010 2.112 (0.763–6.007) 0.161

HTN 0.579 (0.196–1.713) 0.324 0.525 (0.151–1.827) 0.311 0.898 (0.267–3.018) 0.862

Dyslipidemia 2.419 (0.969–6.039) 0.058 0.841 (0.321–2.205) 0.724 1.123 (0.400–3.151) 0.825

CKD not on dialysis 0.890 (0.193–4.103) 0.881 1.074 (0.190–6.086) 0.934 2.236 (0.251–19.897) 0.471

CKD on dialysis 0.619 (0.219–1.751) 0.366 0.756 (0.262–2.183) 0.605 3.795 (0.792–18.184) 0.095

Smoking 0.708 (0.291–1.727) 0.448 1.021 (0.400–2.608) 0.963 1.008 (0.376–2.703) 0.787

Abbreviations: AI, aortoiliac; FP, femoropopliteal; IP, infrapopliteal; DM, diabetes mellitus; HTN, hypertension; CKD, chronic kidney disease.
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atherosclerosis. Among our study participants, 20% were smokers, and 65.5% of them had femoropopliteal disease. This 
result suggests that smoking might have a strong effect on the pattern of PAD in patients with DM and might explain the 
disparity between our results and those reported previously. Smoking usually causes proximal PAD (eg, aortoiliac 
lesions) rather than infrapopliteal lesions due to more elastic elements in the iliac artery.11,13 In contrast, CKD usually 
causes distal involvement in uremia via vascular calcification, which was demonstrated to be attributable to the 
osteogenic differentiation of vascular smooth muscle cells.11 Our results are consistent with those of Kourtidou et al26 

who found that DM and CKD are independently associated with PAD. Keller et al27 who reviewed profiles and outcomes 
of hospitalized patients with PAD revealed an unfavorable association with DM, including a higher risk of adverse 
events, higher amputation rates, and higher hospital mortality.

Other cardiovascular risk factors in our study, such as HTN and hyperlipidemia, were not significantly associated with 
any distribution pattern in PAD. Similar results were found in other studies.21,28 Another study conducted in a Saudi 
population in Jeddah15 demonstrated a clear relationship between atherosclerosis in the legs and two risk factors—HTN 
and metabolic syndrome. However, that study did not specify the arterial segments.15 Recent studies by Huo et al3 and 
Rencüzoğulları et al29 support the role of serum high-sensitivity C-reactive protein and endothelin-1 as useful biomarkers 
for impaired vessel patency secondary to arterial occlusion.

Multiple studies have suggested a significant relationship between the distribution of atherosclerotic lesions and 
patient-related risk factors, such as age and smoking. The results from these studies collectively suggest that older age is 
associated with distal arterial involvement and smoking is significantly correlated with proximal atherosclerotic arterial 
disease.19–21 However, none of these risk factors demonstrated statistically significant results in our study. The lack of 
significant age-related findings might have resulted from the heterogeneity of our study population, the relatively small 
sample size (140 patients), and wide age range (24–94 years). Although smoking is an important risk factor, data 
regarding smoking history in our patients were difficult to obtain and were not recorded clearly. This limitation might be 
the reason for finding no significant correlation between the site-selectivity of atherosclerosis and smoking.

Although various studies have reported the effects of certain risk factors on the distribution pattern of atherosclerosis, 
the results remain inconclusive due to the variations in the observed populations and their characteristics. Additionally, 
the precise pathophysiological mechanisms underlying such observations have not yet been identified. Further research in 
this field is needed to validate the findings regarding the anatomical distribution in PAD.

Strengths and Limitations
Our study is one of the few studies in Saudi Arabia regarding the anatomical distribution of PAD and its correlation with 
risk factors and comorbidities; therefore, we believe that our study makes a significant contribution to the literature. 
However, this study has some limitations. First, because of its retrospective design, it is subject to substantial observer 
bias, which might have contributed to an underestimation of some clinical data due to inaccurate reporting of medical 
histories. Another possible source of bias in our results is the small number of patients from a single academic care 
center. Lastly, the logistic regression analysis applied a forward parsimonious stepwise model that is not suitable for 
studying the relationship between DM and other outcomes of comorbidities (ie, with or without PAD), which was 
considered beyond the scope of this study.

Recommendations for Future Studies
Confirming the effects of a risk factor on the anatomical distribution of atherosclerosis can provide a basis for developing 
targeted screening guidelines for the early detection of PAD and preventing further adverse outcomes, such as limb 
amputation. Given the substantial cardiovascular morbidity associated with the comorbidities in PAD, identifying 
patients with the highest risk of cardiovascular events is pivotal in preventing such events.26 The authors suggest 
prospective screening studies using Doppler ultrasonography to diagnose PAD while collecting more data on the risk 
factors. Furthermore, randomized controlled interventional trials for treating PAD with highly calcified vessels are 
needed to clarify this issue. Regular screening of lower extremity vessels in patients with DM is recommended.

Vascular Health and Risk Management 2023:19                                                                                https://doi.org/10.2147/VHRM.S416967                                                                                                                                                                                                                       

DovePress                                                                                                                         
455

Dovepress                                                                                                                                                       Alghanimi et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Conclusion
In this cohort study, we analyzed the prevalence and anatomical distribution of PAD and the effects of risk factors on the site of 
the disease in patients who underwent lower limb CTA and peripheral arterial angiography. The infrapopliteal segment was the 
most frequently involved segment among the three segments evaluated. The femoropopliteal segment is commonly involved 
in patients with DM. Furthermore, DM was the only factor that was significantly correlated with personalized PAD patterns. 
Future research on lower limb PAD with a larger sample size is necessary to distinguish the relative risk factors and 
comorbidities regarding the distribution patterns and identify the pathophysiological mechanisms underlying these effects.
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