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— Abstract —

Value of Echo—~Planar Imaging and MRI Dynamic Study in
Differentiation Liver Diseases

Byung Rae Park
Dept. of Diagnostic Radiology, Pusan National University Hospital

The goal of this paper is that we know the usefulness of echo—planar imaging(EPI) for discriminate
between hepatocellular carcinoma(HCC) and hemangioma. We get a time signal intensity curve for

liver diseases from the dynamic contrast enhancement images and compared and analyze both the con-
trast raitio(CR) and the contrast to noise raitio(CNR) using echo planar imaging.

The obtained results are follows :

1. Hepatocellular carcinoma was shown the best contrast after about 20 seconds when is the earlist

time in the main artery, and then reduced. The center where is disease was shown the characteris-
tic that the best contrast is appeared after about 35—45 seconds and then slowly reduced. Liver
parenchyma was shown the best contrast and reduced after 60 seconds.

. The peripheral nodular of hemangioma was shown the better contrast soon. On the other hend, the
contrast of center where is disease started to increase after 60 seconds and was equal to that of
liver parenchyma. Increasing of the contrast continued after.

. Turbo SE technic was used, the average of CR for hepatocellular carcinoma was 36.7+1.2 and
the average of CNR was 2.413.2, while the average of CNR for hemangioma was 54.9+1.0 and
the average of CNR was 9.7+£1.3.

. EPI technic was used, the average of CR for hepatocellular carcinoma was 47.8+1.2 and the
average of CNR was 3.4%+2.1, while the average of CNR for hemangioma was 75.7+2.2 and the
average of CNR was 9.5£1.1.

According to above we can find that hemangioma is more bright than hepatocellular carcinoma and
the difference of brightness between hepatocellular carcinoma and hemangioma is useful sequence.
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Table 1. Parameters of Pulse sequences

Pulse Scan parameters
sequence ) Slice  Scan
Flip ang : ) .
TR(ms) TE(ms) Matrix thicknes time
e (mm)  (sec)
FLASH2D 120-146 41 80 128x256 4~6 13~18

HASTE 4.2 5% 180 128x256 6 21
Turbo SET2 3500 138 180 128x256 6 21
EPI 0.6 73 90 110x128 3~6 5

d%a AAl= FLASH 2D BH T17Zz A|A2E
&3 BH F& SoiniA FAF FHelM 294 F
¢ A (pre—contrast) 4 47 =94 GD—DTPA(gadolini-
um—diethilene triamine pentaacetic acid)& 32 =%
Al kg@ 02~0.25ccE AHo 2 wmEA FYT F(post
—contrast) FY YA HAGH FA 4~6mmzZ
16~19 slicesE 6W wHEHA 2 & 3o IS LA
o}

¥ FAARA ZH(scan time) 13~18%2 AAAT
(delay time)& 25sec, 60sec, 90sec, 120sec, 5&7}A]
AAME sta F3} 2HGFAA AR T 7o 7L A
QA Y 29 Z2E AL 68NN de=mz A
A5A ZHAAdA A HJP Bz B F U=EF 3§
A} ol @A dld de& 2GA FUF AL BEFRAF
W ZAA WAZFIEAAAN 24 ROINE T3t ©]
= A=z B A (quantitative analysis)& $ajA A|7H¥
glo) wel 2YF3d e AN3E A= (signal intensity :
SI)e] W3 & time signal intensity curve® uWepfo]
Az 5 243U

Turbo SE¢} EPI7|gelA d& & AEd 3 2
d9F Afoz FEIL A4 AZAEE FH T
A B2Ag YA A3 o Fe8|(signal to noise
ratio . SNR)E 2] (1) 934} F3td .

e

SNR = signal intensity of liver/signal intensity of
background noise (1)

o 7] A signal intensity of livers Az 2& o] Al
& 7} % o]m, signal intensity of background noise<
Ad 2399 FFAsolH.

HuRo el A ol dHER=H(CR)% dzx=
W F2H(CNR)E 4 (2), (3) 9&ted T3t B3}
At

CR = (SI lesion—SI liver) /(SI lesion + SI liver) x 100  (2)

CNR = SNR lesion—SNR liver (3)
SNR lesion : 7t ¥ &9 SNR
SNR liver : 2t A&z 9 SNR
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Fig. 1. Diagram of Turbo SE sequence
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Fig. 2. Representations of “in phase” and “out of

phase” in 1.5T.
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Fig. 3. T2 weighted HASTE image of hemangioma
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Fig. 4. Pulse sequence of EPI(SE type)
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Fig. 5. ROI of hepatocellular carcinoma.
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Fig. 6. Time signal intensity curve of hepatocellular
carcinoma.

Hemangioma

Fig. 7. ROl of hemangioma.
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Fig. 8. Time signal intensity curve of hemangioma
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EPIA zHAl E5tst 18#Fe] 5 Wwztd A%
€ ums] & of AES] wE DRBFAN B
A4 2t Ad) v brightsln FesA BRgu. £
A-Ridy % Turbo SEX T EPIClA ZHd Ao tisf
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3. Turbo SE®} EP ImagingOl Al CR1Ill CNR

Turbo SE7]§ 3ol A 7t £¢e] CRe FFE 36.7%
1.2, CNRe HFE 24%3.20|9 1, 1E#F CRY

Mean 1 213.4
sb 1
Area 1
Max 1

Fig. 9. Mean values of hepatocellular carcinoma in EPI

B 549110, CNRe] H# & 9.711.30] Pt
EPIZ1® Aol Al 7 9] CRe Hae 47.8%1.2,

CNRe] HFL& 34x2le|gx, t¥AFe CRe H7F

& 75.7£2.2, CNRe] #Hu& 9.5x1.10] th(Table. 2).

Table 2. Contrast ratio, CNR .of EPI and Turbo SE

Images

Turbo SE EPI
CR(%) CNR CR(%) CNR

HCC 36.7+1.2 24+3.2 478F1.2 34%2.1

Hemangioma 54.9+1.0 9.7+13 75.7+£2.2 95%1.1
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Fig. 10. Signal intensity of HCC and hemangioma in
EPI
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