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Abstract

:

Background: Chronic limb-threatening ischemia (CLTI) is associated with high rates of long-term cardiovascular mortality. Exercise stress testing to detect obstructive coronary artery disease (CAD) can be difficult in this subset of patients due to inability to undergo exercise testing, presence of balanced ischemia and severe coronary artery calcification (CAC). Aim: To test the feasibility of regadenoson stress dynamic perfusion computed tomography (DPCT) in CLTI patients. Methods: Between 2018 and 2023, coronary computed tomography angiography (CTA) and, in the case of a calcium score higher than 400, DPCT, were performed in 25 CLTI patients with a history of endovascular revascularization. Results: Of the 25 patients, 19 had a calcium score higher than 400, requiring DPCT image acquisition. Obstructive CAD could be ruled out in 10 of the 25 patients. Of the 15 CTA/DPCT+ patients, 13 proceeded to coronary angiography (CAG). Revascularization was necessary in all 13 patients. In these 13 patients, vessel-based sensitivity and specificity of coronary CTA/DPCT as compared to invasive evaluation was 75%, respectively. At follow-up (27 ± 21 months) there was no statistically significant difference in all-cause mortality between CTA/DPCT- positive and -negative patients (p = 0.065). Conclusions: Despite a high prevalence of severe CAC, coronary CTA complemented by DPCT may be a feasible method to detect obstructive and functionally significant CAD in CLTI patients.
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1. Introduction


Lower-extremity peripheral artery disease (PAD) affects >230 million adults worldwide [1]. Chronic limb-threatening ischemia (CLTI) in an end-stage manifestation of PAD is characterized by chronic inadequate tissue perfusion at rest [2]. Treatment for CLTI includes medical therapy to reduce cardiovascular risk, revascularization (surgical or endovascular) to improve limb perfusion, and local care to control infection and improve wound healing [3]. In spite of correct revascularization and adequate medical treatment, the long-term prognosis for CLTI patients remains poor [4]. Reported two-year mortality rates are high, ranging approximately between 20 and 30% depending on the initial study population [5,6,7]. Aside from infectious disease, a major driver of mortality, accounting for up to 30% of deaths, is concomitant cardiovascular disease (CVD) [7]. Elevated CVD risk in PAD has been shown to be partially attributed to an abundance of shared conventional risk factors, such as diabetes, smoking, dyslipidemia, obesity, or hypertension [1]. Moreover, for any given level of CVD risk factors, PAD is also independently related to future CVD events and mortality [8].



Screening for concomitant CVD, including coronary artery disease (CAD), is hampered by several issues in CLTI patients. Angina may be atypical or completely missing due to limited movement capability, poor general state, and diabetes. The choice of non-invasive diagnostic test can also be difficult due to inability to undergo exercise testing and the presence of balanced ischemia and of diffuse severe coronary artery calcification [9]. Computed tomography angiography (CTA) has emerged as the preferred diagnostic test for patients with a low-to-intermediate likelihood of having obstructive CAD [10]. Coronary CTA alone, however, cannot determine the functional severity of lesions, and thus additional invasive or non-invasive testing is often necessary. Furthermore, high levels of coronary artery calcification challenge the interpretation of coronary CTA and may lead to overestimation of the stenosis degree [11]. Dynamic perfusion computer tomography (DPCT) is a technique that uses serial CT imaging to measure the inflow of contrast medium into the myocardium to calculate absolute measures of myocardial perfusion [12]. The combination of coronary CTA with DPCT allows for not only anatomical but also functional non-invasive testing for CAD.



In this study, we tested whether screening for obstructive CAD is feasible using CTA complemented with DPCT in patients with a history of percutaneous revascularization because of CLTI.




2. Materials and Methods


2.1. Study Population and Protocol


Participants for this multicenter registry were recruited from patients who underwent successful percutaneous transluminal angioplasty (PTA) because of CLTI at one of the following three centers participating in the study: (1) Department of Invasive Cardiology, Bács-Kiskun County Hospital; (2) Division of Invasive Cardiology, Department of Internal Medicine, University of Szeged; (3) Heart and Vascular Centre, Faculty of Medicine, Semmelweis University. CLTI was defined as ischemic pain in the foot while a person is at rest, with pain lasting two or more weeks, non-healing wounds, or gangrene that are attributable to objectively proven arterial occlusive disease [13]. The decision to proceed to PTA instead of vascular surgery or conservative management was made beforehand by the vascular team. Exclusion criteria were as follows: (1) relevant coronary artery disease already ruled out by prior examinations; (2) history of coronary artery revascularization; (3) severe valvular disease, heart failure, angina status (CCS III-IV), or ACS requiring a direct route to invasive coronarography; (4) critical general state; (5) contraindication to the use of regadenoson.



ECG-gated cardiac CT without contrast agent administration for Agatston coronary calcium score measurement was performed in an ambulatory fashion at the Heart and Vascular Centre, Faculty of Medicine, Semmelweis University. In the same setting, patients with a coronary calcium score lower than 400 proceeded to coronary CTA, whereas if the coronary calcium score was higher than 400, regadenoson stress DPCT was performed. Patients identified as having severe coronary artery stenosis by coronary CTA (>70%), and/or perfusion abnormalities involving at least two myocardium segments detected by regadenoson stress DPCT, were referred for invasive coronary angiography as per current standards of care and guidelines [10]. Invasive coronary angiography (ICA) and, if indicated, fractional flow measurements (FFR), percutaneous coronary intervention (PCI), or coronary-artery bypass grafting (CABG) were performed at the respective recruiting institutions at the discretion of the operator in accordance with local protocols [14]. In cases where relevant coronary artery disease as defined above could be ruled out, patients were treated conservatively (optimized medical therapy and lifestyle management).



Diagnosis of hyperlipidemia was based on total cholesterol level >200 mg/dL or the use of lipid-lowering medication. Diabetes mellitus was defined as elevated plasma glucose levels (fasting plasma glucose ≥ 6.5 mmol/L; HbA1C ≥ 6.5%) or the use of antidiabetic medication or insulin therapy. Hypertension was determined as systolic blood pressure > 140 mmHg and/or diastolic blood pressure > 90 mmHg based on in-hospital measurements and necessitating antihypertensive therapy or the prior use thereof. CKD was defined as kidney damage with a glomerular filtration rate (GFR) <60 mL/min/1.73 m2 for 3 months or more, irrespective of cause.



The last follow-up visit was performed for all patients by reviewing the patient hospital medical records held in the national health system. Observational time in the study, all-cause death, major adverse cardiovascular events (MACE), and major adverse limb events (MALE) were registered. MACE was defined as stroke, spontaneous myocardial infarction, or cardiovascular death. MALE was defined as untreated loss of patency, reintervention on the index arterial segment, or amputation of the index limb [9,15]. Spontaneous myocardial infarction was defined as Type I, Type II, or Type IVb, according to the Third Universal Definition of Myocardial Infarction [16]. Observational time in the study was defined as the time from index PTA to the end of the study or death.




2.2. Cardiac CT Acquisition Protocol


A comprehensive cardiac CT protocol for the evaluation of CAD was performed using a 256-slice multidetector CT scanner (Brilliance iCT, Philips Healthcare, Cleveland, OH, USA) according to the guidelines of the Society of Cardiovascular Computed Tomography [17]. Prospectively ECG-gated non-enhanced CT images of the heart were obtained for coronary calcium scoring using 120 kVp tube voltage with 3 mm slice thickness. The coronary artery calcium score (CACS) was calculated based on the Agatston method from filtered back projection (FBP) images [18].



Afterwards, a prospectively ECG-gated coronary CTA was performed for the evaluation of coronary arteries in cases of <400 CACS. An intravenous beta-blocker was administered before the CTA scan for patients with a heart rate (HR) >65 beats/minute. All patients received 0.8 mg of sublingual nitroglycerine. Image acquisition was conducted during either diastole (at 75–81% of the R–R interval) or systole (at 37–43% of the R–R interval if HR > 75 beats/minute) based on patients’ HR despite premedication. The scan parameters included a gantry rotation time of 270 ms, collimation of 128 × 0.625 mm, tube voltage ranging from 100 to 120 kVp, and tube current adjusted to between 200 and 300 mAs based on the patient’s body mass index. A four-phasic contrast injection protocol was employed, involving the use of 85–95 mL of contrast agent at a flow rate of 4.5–5.5 mL/s [19]. Axial images were reconstructed with a slice thickness of 0.6 mm using iterative reconstruction (iDose4 Level 5, Philips Healthcare, Cleveland, OH, USA). Severe stenosis was defined as a degree of stenosis above 70% in any epicardial coronary artery.



In cases of CACS > 400, a dynamic myocardial perfusion CT scan (DPCT) was performed [20]. For hyperemia induction, a single 400 μg intravenous dose of regadenoson (Rapiscan®, GE Healthcare, Chicago, IL, USA) was administered [21]. Stress acquisition was performed during a single breath-hold during inspiration, approximately one minute after administering the bolus of regadenoson during peak stress, covering 25–30 cardiac cycles [22]. The contrast injection protocol included a 50–60 mL contrast bolus at an infusion rate of 5 mL/s, followed by a 30 mL saline chaser. Prospective ECG-gated dynamic-mode imaging was performed (using a 64 × 1.25 mm collimation, 360° reconstruction, and 8 cm coverage) during the systolic phase (at 35% of the R–R interval). Tube voltage settings ranged from 80 to 120 kVp, and tube current was adjusted to between 100 and 250 mAs based on the patient’s BMI. Images were reconstructed using hybrid iterative reconstruction (iDOSE4 Level 5, Philips Healthcare, Cleveland, OH, USA).



The analysis of DPCT images was performed using dedicated software (Intellispace Portal, Philips Healthcare, Cleveland, OH, USA). Time-attenuation curves (TAC) were generated for the left ventricular outflow tract and used as the arterial input function for perfusion analysis. Short-axis views were generated to assess the left ventricular myocardial tissue. Myocardial blood flow (MBF) was calculated using a hybrid deconvolution method [22].



A region of interest (ROI) larger than 0.5 cm2 was defined in each myocardial segment (intramural) using a 16-segment model, excluding the apex, with careful attention given to avoiding any artifacts on short-axial images [23]. Myocardial ischemia was defined as MBF less than 101 mL/100 g/min, following the criteria established by Pontone et al. [24].




2.3. Integration of Coronary Anatomy and Myocardial Territories


Coronary lesions were assigned to the corresponding myocardial segments based on the modified method after Cerci et al. in the CORE320 (Coronary Artery Evaluation Using 320-Row Multidetector CTA) trial [25]. Vessel-based analysis for the alignment of myocardial territories and supplying large coronary vessels (left (LM), left anterior descending artery (LAD), left circumflex artery (LCX), and right coronary artery (RCA)) was performed by B.S., an expert with 10 years of experience in cardiac imaging [20].




2.4. Statistical Analysis


Continuous variables are presented as means with standard deviations, or medians with interquartile ranges, whereas categorical parameters are presented as frequencies with percentages unless otherwise stated. Continuous variables between groups were compared using an independent t-test or Mann–Whitney U test depending on the distribution characteristics of the dataset. Categorical variables were compared using Pearson’s chi-squared test or, in case of 2 × 2 contingency tables, Fisher’s exact test. All statistical analyses were performed using JMP (version 17.0). p < 0.05 was defined as statistically significant.





3. Results


3.1. Study Flowchart


Between 2018 and 2023, thirty-two patients with a history of PTA because of CLTI at the three participating institutions were enrolled in the study (Figure 1). Before the planned cardiac CT examination, seven patients were excluded from the study. The median number of days that elapsed between the index PTA and the ambulatory CT examination was 75 days. Of the 25 patients proceeding to calcium score measurement, 6 patients had a calcium score less than 400 and proceeded to coronary CTA, whereas 19 had a calcium score higher than 400, in which cases regadenoson DPCT was performed. In 10 patients, severe coronary artery disease could be ruled out (CTA/DPCT−). Severe coronary artery disease was defined as a diametric stenosis (>70%) on coronary CTA and/or perfusion abnormalities involving at least two myocardium segments detected using regadenoson stress DPCT. Severe coronary artery disease, as defined above, was found in 15 patients (CTA/DPCT+). Coronary angiography was performed in 13 of these patients, prompting revascularization in all 13. In two cases, the planned invasive coronary angiography was not performed due to new-onset severe concomitant disease.




3.2. Baseline Clinical and Procedural Characteristics


The baseline clinical characteristics of patients and the procedural details of the index PTA are summarized in Table 1. The prevalence of known risk factors for cardiovascular and lower-extremity PAD was high in the study population: hypertension (88%), hyperlipidemia (92%), smoking (46%), diabetes (52%), and chronic renal disease (24%). Self-reported angina status was low (CCS 0, 1: 90%, 10%) and ejection fraction was preserved (54 ± 6.5%). There were no statistically significant differences between CA/DPCT-positive and -negative patients.




3.3. Calcium Score


The overall average Agatston coronary calcium score was high at 1387.58 ± 1751.24, with 19 of the 25 patients having a calcium score higher than 400 and therefore requiring DPCT image acquisition. The Ca score was significantly higher in CTA/DPCT-positive patients than in CTA/DPCT-negative patients (2188.5 ± 1939.19 versus 266.3 ± 235.72; p < 0.001).




3.4. Comparison of CTA/DPCT and Invasive Coronary Angiography


In all 13 patients proceeding to coronary angiography as planned, invasive evaluation verified the previously CTA/DPCT-imaging-predicted severe coronary artery disease (Figure 1). Overall, the per-patient positive predictive value for revascularization in this special subset for CTA/DPCT imaging was 100%.



To further characterize the value of coronary CTA/DPCT imaging, a vessel-based comparison with ICA was also performed in this patient subset. Severe CAD was defined as a diametric stenosis >90% and/or an FFR value < 0.8 during CAG, prompting revascularization. Alignment of perfusion defects to large coronary vessels was performed as described above. Fifty-two large vessels of the 13 patients were analyzed. Severe CAD was found in 25/52 (48%) large coronary vessels using invasive evaluation and using CTA/DPCT imaging. Vessel-based comparison results between coronary CTA/DPCT and invasive angiography were as follows: sensitivity 75%, specificity 75%, positive predictive value 72%, and negative predictive value 78%.




3.5. Follow-Up


The average time of follow-up in this prospective registry was 27 ± 21 months. The rates of major adverse events overall were as follows: all-cause death 8/25, 32%; MACE 4/25, 12%; MALE 6/25, 24%. There were no statistically significant differences as regards to follow-up endpoints between CTA/DPCT− and CTA/DPCT+ patient groups. However, a clear tendency towards higher rates of all-cause death (7/15, 45% versus 1/10, 10%; p = 0.065) and MACE (4/15, 27% versus 0/10, 0%; p = 0.11) in the CTA/DPCT+ patients could be seen (Table 2).





4. Discussion


To the best of our knowledge, we believe this is the first study suggesting that the combination of coronary CTA with stress DPCT is useful in the detection of functionally significant obstructive CAD in CLTI patients.



Chronic limb-threatening ischemia, which is at the end stage of the peripheral artery disease spectrum, is associated with excessively high risk for cardiovascular events, myocardial infarction, and death [2,5,6,7,26]. Atherosclerosis is the underlying pathophysiological connection between peripheral and coronary artery disease. CAD and PAD share several common risk factors for development of atherosclerosis, such as smoking, dyslipidemia, hypertension, and diabetes mellitus [26]. Atherosclerosis, formerly thought to be caused primarily by dyslipidemia and lipid accumulation in the endothelial wall, is today viewed more as an inflammatory process [27,28,29]. Indeed, the widespread activation of inflammatory cells across the vascular bed connects different anatomical manifestations of atherosclerosis [28]. Despite the common pathophysiology and shared risk factors, differences in manifestations of atherosclerosis in PAD and CAD have to be noted. For example, lipid-rich fibroatheromatic plaques are more common in CAD [30], whereas in PAD, common histological findings include fibroproliferative plaques with low lipid content and a high vascular smooth cell content [30,31]. These findings explain why PAD is a more stable form of atherosclerotic disease as compared to CAD. Acute events in PAD are more often linked to embolization or in situ thrombosis in contrast to the plaque rupture and atherothrombosis that occurs in CAD [28].



The severity of PAD is directly associated with the likelihood of concomitant CAD, with up to 90% of patients presenting with CLTI also having CAD. The high prevalence of CAD in patients with CLTI should clearly underline the importance of diagnosis of obstructive CAD to minimize the risk of cardiac events. However, to date, systematic screening for CAD and aggressive revascularization-driven treatment approaches have provided no improvement in cardiovascular clinical outcomes for PAD or CLTI patients [32,33]. Accordingly, current guidelines do not advise systematic screening for CAD in the general PAD population, irrespective of anginiform symptoms [34,35,36,37].



The combination of anatomical and functional imaging by coronary CTA/regadenoson stress DPCT has several advantages in comparison to standard approaches to obstructive CAD screening in CLTI patients: (1) unnecessary invasive examinations in patients where peripheral access/re-access for catheterization is difficult may be avoided, and invasive coronary angiography could be restricted to patients where revascularization is probable [38]; (2) anatomical evaluation with pharmacological stress testing is ideal for detecting silent ischemia in the mobility-impaired CLTI population; and (3) DPCT utilizing absolute values of myocardial blood flow is more precise than SPECT relying on the differences between normal and ischemic myocardium and, thus, is better in the frequent setting of left main or multivessel disease in this patient population (Figure 2) [39] However, some limitations of this method must also be noted: (1) contraindication to regadenoson; (2) contraindication due to impaired renal function; and (3) contraindication due to poor general state and/or lack of cooperation, which are also more frequent in the CLTI patient population.



The Agatston coronary calcium score in CLTI patients was high, above 1300 on average, with 19 of the 25 patients (76%) having a calcium score higher than 400. Our findings coincide with the results of Konijn et al., who reported 57% of CLTI patients having a very high coronary calcium score (>1000) [40]. Sixty percent of our CLTI patients were found by coronary CTA/DPCT to have severe CAD. These findings are similar to those reported by Lee et al., who performed coronary angiography in 252 consecutive patients with a history of lower-limb angioplasty for critical limb ischemia and found angiographically significant CAD in 145 patients (57.5%) [32]. The positive predictive value of coronary CTA/DPCT, justifying the need for revascularization, was 100% on a per-patient level. These findings support the notion of coronary CTA/DPCT as a possible gatekeeper to ICA and revascularization. On a per-vessel basis, efficacy of coronary CTA/DPCT was modest as compared to ICA and, if necessary, FFR, with 75% sensitivity and specificity, 72% positive predictive value, and 78% negative predictive value. In a recent multicenter trial using third-generation dual-source scanners, DPCT showed a sensitivity of (84%; 95% CI: 75–92%) and higher specificity (89%; 95% CI: 85–93%) as compared to ICA and FFR. However, these results were obtained by investigating a “healthier” population, with 26% of vessels affected in comparison to 48% in the current study [41].



The rate of major adverse events at an average follow-up time of 27 months (all-cause death 32%, MACE 12%, and MALE 24%) was similar to previously published results [3,4,5,6,7,15]. Risk stratification using our approach seems to be feasible, as there was a clear tendency towards higher all-cause death and MACE in coronary CTA/DPCT-positive versus -negative CLTI patients (Table 2). A prospective comparative study of clinical outcomes, comparing conservative management and a CTA/DCTP imaging-guided group, could further clarify the clinical relevance of such a risk stratification strategy.



Several limitations of this study must be noted. First, due to the COVID-19 pandemic, the number of patients enrolled in the study was low, resulting in the study’s pilot nature. Thus, the study was underpowered for a meaningful analysis of Kaplan–Meier survival and MACE/MALE-free survival curves, both in the overall population and in the comparison CTA/DPCT-positive and -negative groups. Secondly, as patient pathways were clinically driven, not all patients proceeded to invasive coronary angiography and FFR. Thus, a formal comparison for sensitivity and specificity of DCTP and invasive coronary angiography/FFR results was not possible overall. Thirdly, as only patients without prior history of severe cardiac disease and who underwent successful PTA procedure were enrolled in the study, results may not be extrapolated to the entire CLTI patient population.




5. Conclusions


Coronary CTA complemented by regadenoson stress DPCT in cases of severe coronary artery calcification can be a reliable non-invasive method to detect obstructive and functionally significant CAD in CLTI patients. Further studies are warranted in larger populations to assess whether risk stratification based on this strategy can lead to a reduction in otherwise high cardiovascular events in this patient population.
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Figure 1. Study flowchart. PTA, percutaneous transluminal angioplasty; CLTI, chronic limb-threatening ischemia; CAD, coronary artery disease; eGFR, estimated glomerular filtration rate; CTA, computer tomography angiography; DPCT, dynamic perfusion computer tomography; CABG, coronary-artery bypass graft surgery; PCI, percutaneous coronary intervention. 
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Figure 2. Regadenoson stress DPCT imaging results and corresponding invasive angiography and FFR findings in a multivessel CAD patient. (A) Regadenoson stress DPCT image depicting reduced myocardial blood flow (MBF < 101 mL/100 g/min) for all three main coronary territories. Necrosis was detected in the inferoseptal region (MBF 36 mL/100 g/min, white arrow), whereas ischemia was provoked in the anterior (MBF 69 mL/100 g/min, black arrow) and lateral (MBF 84 mL/100 g/min, gray arrow) wall of the LV. (B–D) Corresponding invasive coronary angiography images verifying a chronic total occlusion of the right coronary artery (white arrow), severe stenosis of the left anterior descending artery (FFR = 0.65) (black arrow), and severe stenosis of the circumflex (FFR = 0.75) and intermediary coronary arteries (gray arrows). DPCT = dynamic perfusion computed tomography, FFR = fractional flow reserve, MBF = myocardial blood flow, LV = left ventricle. 
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Table 1. Clinical characteristics of patients and procedural details of index PTA.
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Parameter

	
All Patients (n = 25)

	
CTA/DPCT− (n = 10)

	
CTA/DPCT+ (n = 15)

	
p Value






	
Demography




	
Gender (male)

	
18 (69)

	
6 (60)

	
12 (75)

	
0.66




	
Age (years)

	
64.4 ± 8.7

	
63 ± 10.1

	
65.3 ± 7.9

	
0.53




	
Medical history




	
Smoker or former smoker

	
12 (48)

	
3 (30)

	
9 (60)

	
0.14




	
Hypertension

	
22 (88)

	
7 (70)

	
15 (100)

	
0.052




	
Diabetes mellitus

	
13 (52)

	
3 (30)

	
10 (67)

	
0.08




	
CKD

	
6 (24)

	
3 (30)

	
3 (60)

	
0.45




	
Hyperlipidemia

	
23 (92)

	
8 (80)

	
15 (100)

	
0.15




	
Cardiac evaluation




	
CCS angina grade (0–4)

	

	

	

	
0.46




	
0

	
21 (84)

	
9 (90)

	
12 (81)

	




	
1

	
4 (16)

	
1 (10)

	
3 (19)

	




	
EF (%)

	
54 ± 6.5

	
56 ± 5.4

	
52.6 ± 7

	
0.12




	
CLTI severity, Rutherford classification (1–6)

	
0.69




	
4

	
15 (60)

	
6 (60)

	
9 (60)

	




	
5

	
9 (36)

	
4 (40)

	
5 (33)

	




	
6

	
1 (4)

	
0

	
1 (7)

	




	
Procedural data of PTA (localization)

	
0.71




	
Iliac artery

	
4 (16)

	
1 (10)

	
3 (20)

	




	
SFA

	
8 (32)

	
3 (30)

	
5 (33)

	




	
BTK

	
7 (28)

	
2 (20)

	
5 (33)

	




	
SFA/iliac artery + BTK

	
6 (24)

	
4 (40)

	
2 (13)

	








CTA/DPCT−: patients in whom severe coronary artery disease was ruled out by coronary CTA/DCTP; CTA/PCT+: patients in whom severe coronary artery disease was suspected by coronary CTA/DCTP; BTK, below the knee; CAD, coronary artery disease; CCS, Canadian Cardiovascular Society; CKD, chronic kidney disease; CLTI, chronic limb-threatening ischemia; CTA, computer tomography angiography; DPCT, dynamic perfusion computed tomography; (N)OAC novel oral anticoagulant; PTA, percutaneous transluminal angioplasty; SFA, superficial femoral artery.













 





Table 2. Results of follow-up.
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	Parameter
	All Patients (n = 25)
	CTA/DPCT− (n = 10)
	CTA/DPCT+ (n = 15)
	p Value





	Observational time (months)
	27 ± 21
	33 ± 23
	23 ± 19
	0.38



	All-cause death
	8 (32)
	1 (10)
	7 (47)
	0.065



	MACE
	4 (16) #
	0
	4 (27)
	0.11



	spontaneous MI
	3 (12) *
	0
	3 (20)
	0.20



	stroke
	0
	0
	0
	N. A



	CV death
	3 (12)
	0
	3 (20)
	0.20



	MALE
	7 (28)
	3 (30)
	4 (27)
	0.86



	untreated loss of patency
	2 (8)
	0
	2 (13)
	0.35



	amputation
	1 (4)
	1 (10)
	0
	0.21



	reintervention
	4 (16)
	2 (20)
	2 (13)
	0.84







CTA/DPCT−: patients in whom severe coronary artery disease was ruled out by coronary CTA/DCTP; CTA/DPCT+: patients in whom severe coronary artery disease was suspected by coronary CTA/DCTP; # rows in MACE do not add up as two patients had two events; * two of the three patients had a Type IVb MI caused by angiographically verified stent thrombosis; MACE, major adverse cardiac events; MALE, major adverse limb events; MI, myocardial infarction; CTA, computer tomography angiography; DPCT, dynamic perfusion computed tomography.
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