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Detection of Extravasated Contrast Media Using an Infrared Ray
Based Extravasation Detection Accessory System
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Abstract

The purpose of this study was to assess the ability of this device during clinically important episodes of extravasation. The extravasation
detection accessory (EDA) system was based of infrared ray with detection sensor, an amplifier, alarm device, receiver, cable and a computer
based system. This study was a prospective, observational study in which the EDA system was used to monitor the automated mechanicat
injection of contrast media. Three hundred patients referred for contrast media enhanced body computed tomography studied in a
prospective, observation study in which the EDA system was used to identify and interrupt any injection associated with clinically important
extravasation. There were 8 true-positive cases, 276 true-negative cases, 15 false-positive cases and ! false-negative cases. The EDA system
had a sensitivity of 88.8% and a specificity of 94.8% for the detection of clinically important extravasation. The EDA system had good
sensitivity for the detection of clinically important extravasation and the EDA system has the clinical potential for the early detection of
extravasation of the contrast medium that is administered with power injectors.
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Table 1. General characteristics
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Age Sex Total
Male Female
20-30 9 7 16
31-40 25 2] 46
41-50 63 59 122
51-60 44 35 79
61-70 12 16 28
70—-80 3 6 9
Total 156 144 300
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Fig. 1, Photographs shows of component of EDA system, monitor(a), infrared
ray based detection sensor(b), alarm device(c), receiver(d) and

cable(e)
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Fig, 2, Detection sensor based of infrared ray
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Fig. 3. Monitor graphs of the extravasation threshold level of contrast media

injection time
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Fig, 4, Detection sensor of EDA system embedded in an intravenous needle
site
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Fig. 5. Types of graphs in the monitor of steady decreased(a), s
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teady increased(b), rapid increased(c), rapid decreased(d) and error(e)
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Table 2, Types of graphs according to the EDA system
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Signal sift Sex - Total
Male Female
No change 86 95 181(60.3%)
Steady decrease 17 18 35(11.6%)
Steady increase 19 20 39(13%)
Rapid decrease 6 7 13(4.3%)
Rapid increase 3 8(2.6%)
Exiravasation detection 5 9(3%)
Error 8 15(5%)
Total 145 155 300
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Table 3. Exiravasation alarm algorithm results

Algorithm True Positive True Negative False Positive False Negative
Case 8 276 15 1
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Fig. 6, Types of graph in the steady state(a) and extravasation detection(b)
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Fig, 7. True positive case of extravasation in antecubital vein. CT axial image shows extravasated contrast media, which was estimated to have a volume of 33 mL.
CT axial scans obtained at the extravasation region(a). MPR image extravasated contrast media adjacent to the muscle(b).
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