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Fig. 1. Schematic diagram of the EDA system.
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Fig. 2. Diagram shows flowchart protocol of extravasation
detection program.

Fig. 3. (a) Photography of the
rabbit fore foot attached the EDA
system, and (b) CT scout view of
the rabbit fore foot displaying
the strain gage and the cable.
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Table 1. Extravasation true positive cases of rabbits.

IE HMoiA CT ZSM2 EBARE HYS AAB EDA A2EY HER o3

Case Pressure Injection Time of Attempted Delivered Extravasated
(psi) rate (ml/sec) extravasation (sec) volume (ml} volume (ml) volume {ml)
1 93 2 7 100 14 14
2 99 2 8 100 21 18
3 110 2 9 100 18 17
4 98 2 10 100 20 16
5 117 2 12 100 30 23
6 133 2 15 100 31 21
7 118 2 16 100 29 23
Mean 109.71 2 11 18.86

100 2329

Fig. 4. Multiple displays of CT scout view extravasation state. (a} Fore foot extravasated 14 ml. Extravasation of radiological contrast
material in hind leg, estimated to have a volume of 16 ml (b), 18 ml (c), 17 ml (d) 18 ml (e).
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Table 2. Resolutions summary of the rabbits for true
positive cases.

Fig. 5. CT images for a true-
positive case of extravasation in
a rabbit right hind leg. (a) CT
scout view of the injection site
shows extravasated contrast ma-
terial, which was estimated to
have a volume of 23 ml in right
hind leg. Volume rendering ima-
ge of the (b). (c) CT axial scans
obtained at the extravasation site.

Case Mean Standard deviation
1 510.71 21.77
2 508.75 17.95
3 510.88 18.50
4 518.90 2557
5 509.41 16.70
6 520.78 23.26
7 505.81 13.56
Total mean 512.18 19.62
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Fig. 6. Photography shows extravasated contrast material within
the muscle tissue surrounding.
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Fig. 7. Photograph of scatter resolution of rabbit extravasation.
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Fig. 8. Photomicrograph demonstrating hemorrhage. Hemorr-
hage is present at several levels of the muscle (H&E: x20).
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Fig. 9. Graph of resolution data according to time in the
extravasated rabbits.
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An Experimental Study for the Prevention of CT Contrast Media
Extravasation with Extravasation Detection Accessory System in
Femoral Vein of Rabbit

Dae Cheol Kweon*, Seok Hee Jeong™, Sung Hwan Yang™, Mun Son Cho',
Keun Jo Jang®, Sun Geun Kim', Beong Gyu Yoo?, Jong Seok Lee”

*Departments of Diagnostic Radiology, "Biomedical Engineering, Seoul National University Hospital,
TDepartment of Prosthetics and Orthotics, Korean National College of Rehabilitation and Welfare,
§Department of Diagnostic Radiology, Presbyterian Medical Center,

"Department of Diagnostic Radiology, Woosuk University Oriental Medicine Hospital,
1]Departmem of Radiotechnology, Wonkwang Health Science College

To assess the abilty of an extravasation detection accessory (EDA) to detect the clinically important
extravascular injection of iodinated contrast material that was delivered with an automated mechanical power
injector. The purpose of this study was 1o assess the ability of this device during clinically important episodes
of extravasation. The EDA system was composed of a strain gage, an amplifier and a computer-based
system. In the rabbit experimental cases, there were seven true-positive cases (range of the extravasation
volumes: 14~23 mi). The algorithm results showed seven true—positive cases (range of the extravasation
volumes: 7~ 16 ml), nineteen true—-negative cases, two false—positive cases and no false-negative cases. The
EDA system had a sensitivity of 100% and a specificity of 90% 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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