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The purpose of this study is to evaluate the possibility of qualitative diagnosis in hepatic tumors
by fast magnetic resonance (MR) imaging with suspended respiration using partial flip angle and
gradient echo technique at 0.5 T. Fast MR imaging does not replace conventional spin-echo procedures,
but is complementary to it.

For the analysis of contrast as a function of flip angle, 32 hepatocellular carcinomas (HCCs) of
nodular type and 11 hemangiomas were examined with flip angles of 20, 40 and 60 degrees on sagittal
images. In general, the lesions showed relatively high and low intensities on the images with flip
angles of 20 and 60 degrees, respectively. On the images with flip angle of 40 degrees, signal-to-noise
(S/N) ratio was higher, but contrast between tumor and liver was lesser than with that of other angles.
The change of contrast-to-noise (C/N) ratio between the flip angles of 20 and 60 degrees in
hemangiomas was larger than that in HCCs, significantly. It was useful for evaluation of lesions to
observe the change of C/N ratio, and it was necessary for detection of lesions to obtain the images with
at least three flip angles.

For dynamic MR imaging, 18 HCCs including 5 cases after transcatheter chemoembolization
(TCE) and 5 hemangiomas were examined with flip angle of 40 degrees. With employment of Gd-
DTPA, S/N ratio and contrast were irnproved in many cases, and hemodynamics of tumors was able to
be observed. It was suggested that dynamic MR imaging was useful especially in evaluation of efficacy
of TCE using lipiodol.
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Fig. 2 Theoretically predicted signal intensities
as a function of flip angle for patients with HCC,
obtained with TR.=100msec and TE=23msec.
Maximum intensities for liver and tumor are
obtained at the flip angles of 40 and 30 degrees,
respectively.

HARERSHE #H49% F95



B RA fiL2 £

é? L —Liver

g ---- Tumor
0]

=2 R, —
o

T 4 \ﬁ._ﬁ
c ")‘ -
oL

0]

0 10 20 30 40 50 60 70 80 90
Flip Angle (degrees)

Fig. 3 Theoretically predicted signal intensities
as a function of flip angle for patients with
hemangioma, obtained with TR=100msec and
TE=23msec. Maximum intensities for liver and
tumor are obtained at the flip angles of 40 and 20
degrees, respectively.
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Fig. 4 Mean tumor-to-liver ratio at the flip angles
of 20,40 and 60 degrees in 32 patients with HCC.
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Fig. 5 Contrast-to-noise ratio at the flip angles of
20, 40 and 60 degrees in 32 patients with HCC.
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Fig. 6 Sagittal images at the flip angles of a) 20, b) 40 and C) 60 degrees in a
patient with HCC, obtained with TR=100msec and TE=23msec. Signal inten-
sity of the tumor is similar to that of the surrounding liver at the flip angle of
20 degrees, but the pseudocapsule is visualized with low intensity (arrows). The
tumor is visualized with low intensity at the flip angles of 40 and 60 degrees.
Corticomedullary differentiation in the right kidney is not seen, which may

suggest renal disease.

RTD7 ) v 7HEEEEDZ
THETH 5.

Fr g i 3s v % R AEMe HH BE O A % Table 2
R, 2008 X O60° T, 1141 10fca v b S5
AMBUYETHD, 20L60FEEREDZ ETEM
DOBEHVARETH 5.

& Tefloiti

(36)

4, 77 b LEE

25% 7 N7 3 O THER4T3msec ¢, T2
{Bir121msec TH-Te. 2O T AT 3 VERICE
BUTIER L 7o, B4 7B o Gd-DTPA Bk
BB, 7)) » 7HLESHEOBFKY Fig. 12
ZRT, ¥7, GADTPA R &7 7 I vE

AABERSE #4958 5



MEA i 2 4

1127

zje(

Fig. 7 Sagittal images at the flip angles of a) 20, b) 40 and c) 60 degrees in a
patient with HCC, obtained with TR =100msec and TE=23msec. Two lesions
are visualized with the highest intensity at the flip angle of 60 degrees (arrows).
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Fig. 8 Sagittal images at the flip angles of a) 20, b) 40 and c) 60 degrees in a
patient with HCC, obtained with TR=100msec and TE=23msec. Signal inten-
sity of the tumor is higher than that of the liver at all flip angles.
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Fig. 10 Contrast-to-noise ratio at the flip angles of
20, 40 and 60 degrees in 11 patients with heman-
gioma.
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Fig. 11 Sagittal images at the flip angles of a) 20, b) 40 and ¢) 60 degrees in a
patient with hemangioma, obtained with TR=100msec and TE=23msec. The
tumor is visualized with high and low intensities at the flip angles of 20 and 60

degrees, respectively.

Table 1 Relationship between detectability and flip angles in 32 patients

with HCC
Flip angle
20° 40 60" 200+60" 200 +40°+60°
1) Positive contrast 17/32 15/32 15/32 26,32 26/32
(IC/NlzD
2) Visualized 22/32 18/32 13/32 24/32 27/32
pseudocapsule
3) combination of 29/32 24/32 21/32 31/32 32/32
1) and 2)

Table 2 Relationship between detectability and
flip angles in 11 patients with hemangioma

Flip angle
200 40 60° 20" 460
1) Positive contrast  10/11  8/11  10/11 11/11
(IC/N|zD
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Fig. 12

Signal intensities of 25% albumin solution

containing Gd-DTPA of varied concentration as
a function of flip angle, obtained with TR=

100msec and TE=23msec.
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Fig. 13 Contrast-to-noise ratio of 25% albumin

solution containing Gd-DTPA of

varied concen-

tration as a function of flip angle, obtained with

TR=100msec and TE=23msec.

25% albumin

solution was used as a reference material for the

contrast.
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Fig. 14 Typical dynamic MR images in a patient with HCC. a) The tumor is
isointense relative to the surrounding liver, and pseudocapsule is seen as a low
intensity band (arrowheads) on precontrast image. b) Inhomogeneous contrast
enhancement is seen in the tumor immediately after administration of Gd-
DTPA. ¢) The tumor is seen as an area of low intensity and pseucocapsule is
seen as a high intensity band (arrowheads) three minutes after administration.
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Fig. 15 Time-intensity curve in the same patient in Fig. 14.
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SERLTTAE 9 A25H
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Fig. 16 CE/N as a function of time following
administration of Gd-DTPA in 13 patients with
HCC.

CE/N=(post S—pre S)/noise SD

where post S and pre S are signal intensities in
the tumors after and before administration of
Gd-DTPA, respectively, and noise SD is standard
deviation of background noise.
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Fig. 17 HCC 3 weeks after TCE. a) CT shows inhomogeneous accumulation of
lipiodol in the tumor. b) The tumor is seen as an area of high intensity on
T2-weighted spin-echo image obtained with TR =2000msec and TE==92msec. [t
was difficult to evaluate the efficacy of TCE. Dynamic MR images c) before
administration of Gd-DTPA, d) immediately after administration and e) 3
minutes after administration. A non-enhanced area is seen in the upper portion
of the tumor. Contrast between the non-erhanced and the enhanced area
increases markedly 3 minutes after administration. Pseudocapsule is also
clearly seen as a high intensity band.
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Fig. 18 HCC 6 months after TCE. a) CT shows the recurrence of tumor. Residual

FRUTH 9 A25H

lipiodol is seen in the upper posterior portion of the tumor b) The area with
accumulation of lipiodol on CT shows low intensity which is suspected as
coagulative necrosis on T2-weighted spin-echo image obtained with TR=
2000msec and TE=92msec. Dynamic MR images c¢) before administration of
Gd-DTPA, d) immediately after administration, and e) 3 minutes after adminis-
tration. The area in the tumor shows almost non-enhancement (arrow),
although slight enhancement was discerned on the CE/N value. A daughter
nodule is also clearly seen directly beneath the dome.
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Fig. 19 CE/N as a function of time following
administration of Gd-DTPA in the effective area
by TCE in 5 patients with HCC.
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Fig. 20 Typical dynamic MR images in a patient with hemangioma. a) The
tumor is seen as an area of low intensity on precontrast image. b) Peripheral
contrast enhancement is seen 1 minute after administration of Gd-D'TPA. c)
Almost total contrast enhancement is seen 10 minutes after administration.
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Fig. 21 CE/N as a function of time following

administration of Gd-DTPA in 5 patients with
hemangioma.
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Fig. 22 Theoretically predicted signal intensities
as a function of flip angle for patients with HCC,
hemangioma, and metastasis.
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