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Abstract

Diabetes mellitus leads to accelerated development of athermanous plaques in the arteries, which can lead to ischemia 
especially of the distal parts of the limbs, namely the fingers and digits. Bilateral upper limb ischemia is however an 
infrequently reported complication of patients with diabetes mellitus as compared to the lower limbs. However, it can have 
devastating consequences for the patient including ischemic necrosis and subsequent amputation of the fingers. Angiography 
is often required to assess the extent of the disease and to decide further management. CT angiography is a less invasive and 
effective method of assessment of vascular compromise. We are reporting a case where we performed bilateral upper limb CT 
angiography simultaneously to minimize the radiation burden to the patient and the potential for renal damage. The contrast 
was injected using a vein of the lower limb and bilateral athermanous plaques in the arteries visualized in a single scan. 
      

Keywords: Peripheral Arterial Disease; Upper Limb Angiography; CT Angiography; Digital Ischemia

Introduction

The second most frequent manifestation of 
atherosclerosis is peripheral arterial disease (PAD) [1]. 
PAD and consequent limb ischemia are a major cause of 
morbidity and mortality [2-4]. In the available literature, 
individuals with diabetes have between two to five fold 
increase in the odds of developing PAD [5,6]. CT angiography 
provides three dimensional imaging of the entire vascular 
tree non-invasively leading to a high-diagnostic accuracy, 
an excellent temporal and spatial resolution and more than 
90% sensitivity and specificity in detecting hemodynamically 
significant stenosis [7-9]. Most of the time the upper limb 
CT angiography is required for a single limb only, however 
in case of diabetes, multi-vessel vascular involvement may 
be present [8-10]. We are presenting a case report where 

we have performed the CT angiography of both the upper 
limbs vessels simultaneously using a single bolus that was 
delivered via a lower limb vein, to reduce the radiation 
burden and save time and cost.

Case Report

A 60-year-old male with chronic uncontrolled diabetes 
mellitus presented to the radiology department for CT 
angiography of the upper limbs. He suffered from chronic 
kidney disease and required dialysis every time radiography 
contrast was used. He had suffered from ischemia of the 
fingers with amputation of a finger of the right hand. A CT 
angiogram of the arms was required to see the cause and 
extent of the vascular compromise to the fingers. In order 
to reduce the patient’s radiation burden, and the chance 
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of further renal damage, it was decided that both the arms 
would be scanned simultaneously to compare the arteries of 
both arms. The scan was performed with the patient in the 
prone position. Similarly, it was decided that the bolus would 
be injected in a suitable vein of the lower limb. 80 ml of a 
non- ionic contrast was injected at a flow rate of 4 ml/s. sure 
start technique was used using the manual technique once 
the bolus reached the arch of aorta. The scan revealed severe 
bilateral symmetrical athermanous calcified diffuse plaque 
disease extending from the level of the mid arm to the palmar 
branches of the radial and ulnar arteries leading to severe 
digital ischemia (Figures 1-4).

Figure 1: View of the patient in prone position with both 
arms raised showing the left axial and ulnar artery in MIP 
image.

Figure 2: CT angiogram showing the right brachial and 
ulnar artery in MIP & showing diffuse athermanous 
calcified plaques.

Figure 3: Severe bilateral symmetrical athermanous 
calcified diffuse plaque disease extending from the level of 
the mid arm to the palmar branches of the radial and ulnar 
arteries in MIP image.

Figure 4: 3D volume image yellow arrow showing stenosis 
in bilateral brachial arteries.

Discussion

Atherosclerosis is the most frequent large-vessel PAD 
in the upper limb [11]. Because of the rising frequency 
of chronic diabetes mellitus in the modern world, PAD is 
increasingly becoming a mounting healthcare problem [12]. 
As many as 16.2% of diabetics may present with PAD [12]. It 
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is estimated that for every 1% increase in haemoglobin A1C, 
there is a 26% increase in the risk of PAD [13]. Furthermore, 
diabetics have more aggressive PAD than non-diabetics, with 
early major vascular involvement and distal symmetrical 
disease [13]. CT angiography has the ability to accurately 
assess the extent of disease, delineate the vessel morphology 
and act as a guide for the management options. Due to its 
superior spatial resolution, CT angiography is optimal for 
assessing smaller vessels in the upper extremities [14,15]. 

In our review of literature, we have not found a single 
of case of upper limb CT angiography where both the 
limbs were assessed simultaneously after injection of the 
contrast in the leg vein. This technique has the advantage of 
assessment of the vasculature of both the upper limbs with a 
single injection of radio-contrast thus reducing the radiation 
exposure and the chance of renal damage due to radiography 
contrast agent.
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