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Medical Parameter Extraction Using Time-Density Data in
Contrast-Enhanced Ultrasound Image Sequence

Jun-Yong Lee" - Joong-Eun Jung™ - Ho-Joon Kim™"

ABSTRACT

In medical ultrasonography, transit time and contrast enhancement patterns are considered as important parameters to analyze liver
diseases. In many recent researches, time-intensity curves(TIC) have been used for calculating the transit time of the contrast agents.
However, the intensity curve may include the variations which are caused by the micro-bubble effect of contrast agents. In this paper,
we propose a complementary approach to diagnostic parameter extraction which utilizes a density information as well as the intensity
data. The proposed technique improves the accuracy in extraction of the transit time and velocity of contrast agents for detection and
characterization of focal liver lesions. Through the experiments using a set of clinical data, we show that the proposed methods can

improve the reliability of the parametric image data.
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Fig. 3. Comparison of Peak Values in the Saturation Stage
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(A) Input Data and ROl (B) Parametric Image

Fig. 4. An lllustration of Parameter Visualization
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Fig. 5. Comparison of Arrival Times Derived from
TIC and the Proposed Method
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Table 1. Performance Analysis for Extraction of (A) Transit
Time(sec) and (B) Diffusion Time(sec)

Datal Data2 Data3
desired value 74 19.3 3.1
TIC- tr. time 13 23 5
(A)| based Error 56 37 19
Propo tr. time 7 19.5 3
“sed Error 04 0.2 01
desired value 74~24.3 19.3~29 3.1~13
TIC- period 13~39 23~34 5~21
@®)| Pased | accuracy | 5268% 57.97% 61.77%
Propo period 7~24 19.5~30 3~115
~sed accuracy 97.93% 94.05% 91.30%




300 ZFEMEIG=2A/AZER0 R HI0IH S M4d M7=(2015. 7)

Fig. 6 A4 9ue Tgshs 235940 dstel A
He WS Agstel seble 9y
a9 (A ®9 ROIE 19 (B)%h

|

o
it
o
fru
o
e
&
o2 |o

(D)E Hastgeh. 1o el st
2ol 2714 EASHE P RE 4YRE Fal
g ol HEgtel dEAdel tE AAde] uA
Aee A olsh tio] FWTAS et FUAHE
nth Ags) FEgomn WAL s B4 E
o A4S wgsn 9ge neld

© 5)
Fig. 6. Parametric Images for Detection and Characterization
of Focal Liver Lesion
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