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Abstract

The major risk associated with the use of automated power injectors is the well known complication of contrast material extravasation at the
injection site. Automated injection of computed tomography (CT) contrast media can produce the compartment syndrome. 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 composed of a strain gage, an amplifier and a computer based system. A strain gage pliable adhesive patch was applied
to the skin over the intravenous catheter and the catheter was connected to the power injector with a cable to monitor the resolution data. If
the programmed monitoring, which was developed with MS Visual C++, at the extravasation occurred, then the injection was interrupted the
auto injector. CT was used to demonstrate the clinically important extravasation. This study was a prospective, observational study in which
the EDA system was used to monitor the automated mechanical injection of contrast material in 7 dogs. There were two true-positive cases
(range of extravasation volumes: 18 ~ 22 ml), twenty three true-negative cases, three false-positive cases and no false-negative cases. The
EDA system had a sensitivity of 100% and a specificity of 88% 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. The EDA system is easy to use safe and accurate for the
monitoring extravasation of the intravenous injections, and this system may prove especially useful in CT applications.
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Fig. 1. Schematic diagram of the EDA system.
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Table 1. The detailed specification of the extravasation detection accessory system
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Fig, 2. Diagram showsthe flowchart extravasation research protocol of
extravasation detection accessory system program.
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3213 3=7((Z)=ADC(T)
Fig. 3, Photograph shows of amplifier {leftjand ADC (right).
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Fig. 5. The dog of the foot attached EDA system
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Table 2. Extravasation true positive cases of dogs

Injection Rate (mi/sec)
IV Catheter Gage
Volume (ml) Attempted
Volume (ml) Delivered

Volume (ml) of Extravasation

Time (sec) of Extravasation

Pressure (psi)
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3
18
120
26~27
18~22
9~12
127~148

B3 g22n&dn
Table 3, Extravasation alarm algorithm results
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Fig. 7. The boxplot graph of resolution values
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Fig, 8. True-positive case of extravasation in a dog right fore foot. () CT scout
view of the injection site shows extravasated contrast material, which
was estimated to have a volume of 18 ml in right forefoot. (b) CT axial
scans obtained at the extravasation site. (c)Volume-rendered obtained
after eliminating the bone and muscle, shows the extravasation and IV
catheter (arrow) opacity, 100%, density range; 1149 - 2266
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Fig. 9. True-positive case of extravasation in a dog left fore foot. (a) CT
sagittal MIP image of the left femur, which was estimated to have a
volume of 22 ml. (b} Volume rendering image extravasated contrast

media adjacent to the bone.
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