
Lower-Extremity Allen Test in Critical Limb Ischemia: A Case Study
Khurram H. Khan, DPM1, WooYoung Chun, MS42, Shuran Zhang, MS42, Ebony L. Love, DPM1, Jon C. George, MD, MBA3

1Clinical Associate Professor, Temple University School of Podiatric Medicine 2 Podiatric Medical Student, Temple University School of Podiatric Medicine 3Director of Complex Interventions, Pennsylvania Hospital

Discussion

Case Report References

Literature Review

Introduction

• According to the CDC, 6.5 million people over the age of 40 have peripheral 

artery disease (PAD). 

• Your History and Physical is the first line of defense in assessing for this disease 

process. 

• The lower-extremity Allen test (LEAT) can serve as one of the physical exam 

modalities to assess the relative vascular contribution to the distal perfusion of the 

lower extremity. 

• The primary purpose of this report is to illustrate how clinical examination 

using a simplified LEAT can aid in the diagnosis of PAD as well as determine 

the relative vascular contributions to the foot.

Risk Factors for PAD:

• PAD is defined as atherosclerotic stenosis or occlusion of peripheral arteries.

• Smoking is widely regarded as one of the strongest risk factors for PAD. 

• A systematical review (2015) showed that current smoking resulted in a 1.9 to 3.4 

times higher chance of developing PAD compared to individuals that never 

smoked or were former smokers. [1]

• Cessation of smoking is an important first step in treating PAD and it has been 

shown to improve symptoms in patients with claudication. [2]

• Diabetic mellitus (DM) is also one of the major risk factors for PAD.

• Due to a decreased rate of smoking in western countries, DM is considered a 

pivotal contributor to the development and progression of PAD. [3]

• DM is associated with more severe below-the-knee PAD (e.g., popliteal, anterior 

tibial, peroneal, and posterior tibial arteries), whereas smoking is associated with 

more proximal PAD in the aorto-ilio-femoral vessels. [4, 5]

Allen Test and Lower-Extremity Allen Test:

• The LEAT was described by Haddock et al. and based on the concept of the Allen test to 

assess the relative vascular contributions to the distal perfusion of the lower extremity 

and to determine the dominant circulation in a functional manner. [8]

• LEAT utilizes a hand-held Doppler ultrasound placed at the first dorsal metatarsal 

artery while the opposing hand compresses the dorsalis pedis (DP) and posterior 

tibial (PT) artery. If the doppler signal persists, perfusion to the distal foot is 

peroneal artery dependent. If the doppler signal is absent, the DP is subsequently 

released. Return of signal indicates that perfusion to the distal foot is DP-

dependent. If the doppler signal is absent, the PT artery is released. Return of 

signal indicates that perfusion to the distal foot is PT-dependent. [8]

• Unlike other modalities for evaluating the vascular status of the lower extremity 

such as ankle brachial index (ABI), toe pressure, and magnetic resonance 

angiography, LEAT can guide interventionalists to determine the functional 

consequence of arterial selection. [8]

• During clinical diagnosis of PAD, the pedal pulse test alone may be 

misleading, as a palpable DP pulse may be due to retrograde flow 

from the PT. 

• Normally, the flow along the DP to the distal foot is antegrade and 

compression at the PT will not obliterate pulse or signal at the DP. 

Obliteration of pulse or signal at the DP following compression at 

the PT suggests a PT-dependent foot, where flow along the DP is 

retrograde and supplied by the PT via anastomoses between the 

plantar and dorsal feet.

• Non-invasive vascular tests such as ABI and PVR have limitations 

in localizing vascular stenoses and detecting PAD in symptomatic 

patients who present with normal resting ABIs. [9, 10]

• Normal ABI and PVR do not imply that there is no occlusive 

disease due to collateralization of arterial vessels. [11, 12]

• On the other hand, angiograms can be valuable in evaluating the 

severity of occlusion in specific vessels, but are not routinely 

performed unless surgical intervention is considered. 

• The lower-extremity Allen test (LEAT) can be a useful clinical 

vascular examination maneuver in establishing the relative 

contribution of arteries to the distal foot in the diagnosis and 

management of critical limb ischemia and the simplified LEAT 

can be applied for efficient bedside medical decision-making 

process.

• A 56-year-old African American woman presented with increasing pain, swelling, and numbness in her bilateral hallux toes for 2 weeks duration. 

• Past medical history was significant for chronic radiculopathy. Patient reports smoking 0.5 packs per day for 30 years. Patient denied any recent trauma to the bilateral foot.

• On vascular examination, DP and PT pulses were faintly palpable (+1) bilaterally. Doppler exam showed bilateral monophasic signal on DP and biphasic signal on PT.

• Due to a difference in pitch between the DP and the PT, we employed a simplified LEAT, where a doppler is placed on the DP at the level of talonavicular joint while the 

opposing hand compresses the PT, the faint monophasic doppler signals on the DP disappeared immediately following compression of the PT.

• Neurological status was grossly intact.

• Dermatological exam revealed rubor discoloration of the bilateral forefoot and moderate edema around the bilateral hallux with no signs of open wounds. 

• Non-invasive vascular studies such as ABI and pulsed volume recording (PVR) were unremarkable and did not suggest PAD:

• ABI is 1.07 for the right lower extremity (LE) and 1.00 for the left LE. PVR were within normal.

• Further angiographic testing revealed occlusions at multiple levels of the lower extremity:

• Computed tomography angiography showed occluded distal aortoiliac arteries and thrombotic occlusion of the left popliteal artery.

• Peripheral angiogram with bilateral lower extremity runoff revealed significant infrarenal aortic disease with subtotal aortic occlusion, ostial calcified bilateral common iliac 

artery (CIA) stenosis [Figure 1A], and thrombotic occlusion of the distal left superficial femoral artery (SFA) [Figure 1B] and popliteal arteries with minimal filling of the tibial 

vessels [Figure 1C]. Among tibial vessels, both left PT and anterior tibial (AT) vessels were occluded, but severity of occlusion was more prominent in left AT vessel.

• Surgical Revascularization

• Covered stents were placed in the distal aorta and bilateral CIA for reconstruction of the aorto-iliac bifurcation [Figure 2A]

• Retrograde crossing of the left PT, popliteal artery, and SFA was performed, followed by thrombectomy, angioplasty, and stenting of the distal SFA, popliteal, and PT arteries 

(distal SFA [Figure 2B] and tibial vessels [Figure 2C])
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