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Disclosure •  Consultant •  Cardiovascular Systems Inc, (CSI) •  Abbott Vascular



•  Speaker •  AstraZeneca



Available Non-Invasive Test •  Ankle-brachial Index (ABI) •  ABI with segmental pressure, Doppler, and pulse volume recording (PVR) •  Toe-brachial index (TBI) •  Arterial duplex ultrasound •  CT angiography •  Magnetic resonance (MR) angiography



Physiologic vs. Anatomical Studies Physiologic



Anatomical



Provide information regarding hemodynamic significance of a lesion.



Provide information regarding lesion characteristics (i.e., lesion length, plaque shape and morphology).



Examples



Examples •  CT Angiography •  MR Angiography •  Arterial Duplex US



•  ABI •  Arterial Duplex US



Ankle-Brachial Index



Segmental Pressure & Doppler Evaluation



ABI – Useful Facts •  Sensitivity of 79%, Specificity of 96% •  Change of > 0.15 is required to consider worsening or improvement of limb perfusion •  ABI < 0.50 = high amputation risk



Normal ABI in Patients with PAD



Medial Artery Calcification
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Utility of Exercise ABI •  May be useful in those with normal or borderline ABI at rest but with clinical history suggestive of lower extremity PAD1. •  Distinguish vascular claudication from neurogenic claudication •  Walking protocol (3.2 km/hr, 10% slope) until claudication occurs. •  A pressure drop of > 20% immediately after exercise confirms the arterial origin of symptoms2. Stein R, et al. Limitation of resting ankle-brachial index in symptomatic patients with peripheral arterial disease. Vasc Med 2006;11:29-33 2 Ouriel K, et al. Critical evaluation of stress testing in the diagnosis of peripheral vascular disease. Surgery 1982;91:686-693. 1



Arterial Duplex Ultrasound •  Provides information on both arterial anatomy and blood flow. Compared to conventional angiography (DSA)1 •  Sensitivity to detect > 50% stenosis = 85%-90% •  Specificity > 95% •  Similar characteristics for both above and below knee arterial segments. •  Can provide all the information necessary for management decision in patients with PAD. 1



Koelemay MJ, et al. Diagnosis of arterial disease of the lower extremities with duplex ultrasonography. Br J Surg 1996;83:404-409



Lower Extremity Arterial Duplex Ultrasound



Lau, J. F. et al. (2011) Peripheral artery disease. Part 1: clinical evaluation and noninvasive diagnosis Nat. Rev. Cardiol. doi:10.1038/nrcardio.2011.66



Duplex Waveform Characteristics 1-19%



Normal Triphasic waveform No spectral broadening



•  Triphasic waveform •  Minimal spectral broadening •  PSV increased < 30%



Kohler TR, et al. Duplex scanning for diagnostic aortoiliac and femoropopliteal disease: a prospective study. Circulation 1987;76:1074-1080



Duplex Waveform Characteristics 50% - 99% 20% - 49%



•  •  •  • 



Triphasic waveform Diminished flow reversal Prominent spectral broadening PSV incr 30%-100%



•  •  •  •  • 



Monophasic waveform Forward flow throughout Extensive spectral broadening PSV incr > 100% Distal waveform monophasic with reduced PSV



Kohler TR, et al. Duplex scanning for diagnostic aortoiliac and femoropopliteal disease: a prospective study. Circulation 1987;76:1074-1080
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Lesion Characteristics
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Peripheral CT Angiography •  Allows imaging with high resolution •  Excellent ability to detect stenoses > 50%* •  Aortoiliac (sensitivity 96%, specificity 98%) •  Femoropopliteal (sensitivity 97%, specificity 94%) •  BTK (sensitivity 95%, specificity 91%)



•  Good ability to image bypass grafts and stents •  Limited by calcification, “blooming artifact”, and contrast/radiation exposure * Met R, et al. Diagnostic performance of computed tomography angiography in peripheral arterial disease: a systematic review and metaanalysis. JAMA 2009;301:415-424.



Peripheral MR Angiography •  Use of gadolinium-enhanced contrast •  Resolution close to conventional angiography (DSA)* •  Sensitivity = 93% plus •  Specificity = 93% plus



•  Many different techniques (2D, 3D, w/ or w/o gadolinium) •  No direct comparison with CT angiography



* Koelemay MJ, et al. Magnetic resonance angiography for the evaluation of lower extremity arterial disease: a meta-analysis. JAMA 2001;285:1338-1345.



MR Angiography



T1
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T2



Limitations of MR Angiography •  Cardiac Device Implants •  Pacemakers •  AICDs •  ? Stents



•  Claustrophobia •  Renal disease (nephrogenic systemic fibrosis) •  Poor visualization of calcium •  No physiologic information



Conclusion •  Abundance of non-invasive testing available for detection and management of PAD. •  Obtain physiologic test first (ABI, exercise ABI, arterial duplex US) •  Consider anatomical test prior to intervention •  Planning for access sites •  Lesion characteristics
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