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Fig. 1. Swelling in the dorsum of the hand occurred contrast
media extravasation during CT scanning.
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Fig. 2. Research of block diagram with the EDA system and
program.
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Fig. 3. Photograph shows of amplifier (left) and ADC (right).

Table 1. Strain gage of specification of technical data.

Item Strain gage
Carrier Material Polyimide

Thickness of base (xm) 25x10

Thickness of cover (um) 15+10
Normal resistance (Q) 120
Resistance tolerance (%) +0.2
Gage factor 21
Gage factor tolerance (%) 1
Transverse sensitivity (%) 3
Available temperature range (°C) —70~+230
Max‘m“.‘;‘.l.t Grid length >3 mm 4~5

?;I;am‘ "Y' Grid length <3 mm 2~3
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Fig. 4. Strain gage. (a) Dimen-
sions of strain gage. (b) Small
pliable strain gage (30 X6 mm).
(c) Strain gage consists of a
small pliable patch that con-
tains flat electrodes embedded
in a clear flexible plastic sheet.

Fig. 5. Photograph shows of program (arrow) with the EDA
system (arrowhead), contrast auto injector panel (long arrow)
and CT operation monitor (right).
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monitoring program in the 862 resolution data. (b) Photograph shows of warning check IV catheter state of the EDA system
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Table 2. Characteristics of all patients with the EDA system research in the CT scanning.

P | A S Injection rate Volume d Duration Pressure Resolution Iniection TV sit

rotoco ge ex (mL/sec) attﬁﬁg)te (sec) (psi) (Mean) njection site
Liver 61 Male 2.5 120 48 156 824 RT. dorsum of hand
L/E angio 33 Female 35 160 46 197 816 RT. dorsum of hand
Hepatobiliary 81 Male 2.0 120 60 112 843 LT. dorsum of hand
Hepatobiliary 63 Male 25 120 48 150 860 RT. dorsum of hand
Liver 56 Male 25 120 48 161 801 LT. antecubital fossa
Kidney 54 Male 20 120 60 110 853 LT. antecubital
L/E angio 51 Female 35 160 46 208 870 LT. dorsum of hand
Chest 32 Female 2.0 120 60 115 884 RT. dorsum of hand
Abdomen 42 Female 2.0 120 60 113 997 LT. dorsum of hand
Liver 64 Male 2.5 120 48 147 863 RT. antecubital fossa
Abdomen 42 Female 2.0 120 60 112 859 RT. antecubital
Liver 61 Female 2.0 120 60 146 853 LT. antecubital
Parotid 47 Female 2.0 120 60 132 894 RT. antecubital
PNS 28 Male 2.0 120 60 128 899 RT. antecubital
Stomach 47 Female 20 120 60 125 939 LT. antecubital
Pancreas 26 Female 25 120 48 152 805 LT. dorsum of hand
Neck 53 Female 2.0 120 60 86 861 LT. antecubital
Stomach 45 Female 2.0 120 60 121 869 RT. antecubital
Abdomen 58 Male 2.0 120 60 121 831 LT. dorsum of hand
L/E angio 34 Male 35 120 46 197 863 LT. antecubital
Renal angio 44 Male 35 160 48 218 879 LT. antecubital
Aorta angio 53 Female 3.5 160 46 206 848 RT. antecubital
Parotid 43 Female 2.0 120 60 160 950 LT. antecubital
Pelvis 36 Female 2.0 120 60 134 869 LT. antecubital
Neck 47 Female 2.0 120 60 75 855 RT. antecubital
Neck 52 Female 2.0 120 60 75 820 RT. antecubital
Pelvis 51 Female 2.0 120 60 126 886 LT. antecubital
Neck 49 Male 2.0 120 60 116 970 RT." antecubital
Pelvis 44 Female 2.5 120 48 79 807 RT. antecubital
Aorta angio 73 Female 35 170 49 116 884 LT. dorsum of hand
L/E angio 53 Male 4.0 170 43 220 895 LT. antecubital
Liver 61 Female 25 120 48 153 849 LT. antecubital
Neck 27 Female 2.0 120 60 89 893 RT. antecubital
Stomach 53 Male 2.0 120 60 125 861 RT. antecubital
Abdomen 42 Female 2.0 120 60 113 897 LT. dorsum of hand
Liver 64 Male 2.5 120 48 147 873 RT. antecubital
Abdomen 42 Female 2.0 120 60 112 869 RT. antecubital
Liver 41 Female 2.0 120 60 146 873 RT. antecubital
Abdomen 43 Female 2.5 120 48 79 818 RT. antecubital
Hepatobiliary 25 Male 3.0 130 43 172 850 RT. antecubital
Pelvis 35 Female 2.0 120 60 115 863 RT. antecubital
Neck 38 Female 3.0 90 30 187 842 RT. antecubital
Abdomen 65 Female 2.0 120 60 120 836 RT. antecubital
PNS 36 Male 30 90 30 195 996 RT. antecubital
Pelvis 62 Female 2.0 120 60 126 843 LT. antecubital
Hepatobiliary 43 Male 3.0 130 43 165 812 LT. antecubital
Liver 51 Male 3.0 130 43 170 891 RT. antecubital
Brain 36 Male 3.0 90 30 197 853 RT. antecubital
Liver 53 Male 4.0 130 33 227 863 RT. antecubital
L/E angio 26 Female 4.0 170 43 224 895 LT. dorsum of hand

Mean 47.32 2.51 125.20 52.22 143.52 868.48
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Table 3. Clinically contrast media extravasations case of applied the EDA system.

Volume

Volume

Case Protocol In]((:rcl’ic/)rslez)ate attempted extravasation Dlgazl)on Pr(essilire Injection site
(mL) (mL) ¢ pe
1 Abdomen 2.0 120 22 10 137 RT. dorsum of hand
2 Liver 25 120 25 10 158 RT. antecubital fossa

Table 4. Resolution data of contrast medial administration
following injection time in the extravsation case.

Resolution data

Injection time (sec)

Case 1 Case 2
1 984 850
2 995 853
3 1,011 861
4 1,020 864
5 1,030 868
6 1,031 870
7 1,027 872
8 1,030 886
9 1,031 896
10 1,038 902
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The Development of Extravasation Detection Accessory System for the
Preventive Contrast Media Extravasation in the Computed Tomography:
A Preliminary Report

Dae Cheol Kweon*, Seok Hee Jeong®, Tae Hyung Kim', Jeong Goo Kim*®, Peom Park'

Departments of *Diagnostic Radiology and TBiomedical Engineering, Seoul National University Hospital,
TDepartment of Radiology, Asan Medical Center, §Department of Radiological Science, Hanseo University,
"Department of Industrial and Information Systems Engineering, Ajou University

To assess the ability of an exiravasation detection accessory (EDA) system to detect clinically important
extravascular injection of iodinated contrast material delivered with an automated power injector. Fifty patients
referred for contrast material 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. The presence or absence of extravasation was definitively established with multi-
detector CT at the injection site (injection rate, 2.0~2.5 mL/sec). There were two true positive, extravasation
volumes 22~25 mL. The EDA system had sensitivity in the detection of clinically imporiant exiravasation.
The EDA system is easy 1o use, safe, and accurate in the monitoring of intravenous injections for extra—
vasation, which may prove especially useful in CT applications.

Key Words: Contrast media, Extravasation, EDA system, Computed tomography
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