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Usefulness of 3DFT-FISP MR imaging
in Differential Diagnosis
of Liver Tumor

Takeshi Ishida?, Takamichi Murakami?,
Hironobu Nakamura”, Kyo Tsuda",
Katsuyuki Nakanishi?, Shinichi Hori",
Kaname Tomoda, Takashi MitaniV,
Toru Hashimoto?, Takahiro Kozuka",
Morito Monden® and Kenichi Wakasa®

Dynamic 3-dimensional Fourier transformation
(3DFT)-FISP MR imaging was performed in 30
patients with 49 liver tumors (hepatocellular car-
cinoma 26, hemangioma 13, cholangiocellular
carcinoma 2, metastatic liver tumor 8) to evalu-
ate characteristic enhancement patterns. MR
images of 3DFT-FISP (TR/TE/flip angle/slab
thickness/partition/slice thickness, 20 msec/8
msec/30 degree/21-75 mm/7 or 15/3-5 mm) were
obtained before, just after (early phase), 1 min
after (late phase 1) and 2-4 min after (late phase
2) the administration of 0.1 mmol/kg of Gd-
DTPA. Twenty-three of the 26 (88%) hepatocel-
lular carcinomas showed total hyperintense en-
hancement relative to surrounding liver paren-
chyma in the early phase, and isointense or total
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hypointense enhancement in the late phase.
Eleven of 13 (85%) hemangiomas showed periph-
eral hyperintense enhancement in the early phase,
and peripheral or total hyperintense enhancement
in the late phase. Cholangiocellular carcinomas
were enhanced gradually from the early to the
late phase. Metastatic liver tumors showed
doughnut-like ring enhancement in all 8 lesions in
the early phase.

We concluded that 3 DFT-FISP dynamic MR
imaging was useful in the differential diagnosis of
liver tumor.
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Table 1 Enhancement Patterns of Each Type of Liver Tumor

Enhancement Pattern

Tumor Pre Early Late 1 Late 2
HCC high 4 T-hyper 23 IE+CRE 4 T-hyper 1
(N=26) iso 17 IE 3 IE 15 IE+CRE 3
low 5 T-hypo+CRE 3 IE 12
T-hypo 4 T-hypo+CRE 5
T-hypo 5
Hemang iso 9 periph 11 T-hyper 3 T-hyper 6
(N=13) low 4 1IE 2 periph 3 periph 5
IE 2 1= 2
CCC low 2 T-hypo 1 mixed 2 mixed 1
(N=2) mixed 1 T-hyper 1
Meta iso 2 DRE 8 DRE 7 DRE 6
(N=8) low 6 IE 1 T-hyper 2

*T-hyper=total hyperintense enhancement, periph=rperipheral hyperintense enhancement, mixed=mixed intense
enhancement, IE=isointense enhancement, CRE=capsular ring enhancement, DRE=:doughnut like ring enhancement,

T-hypo=total hypointense enhancement

**HCC=hepatocellular carcinoma, Hemang=hemangioma, Meta=metastatic liver tumor, CCC=cholangiocellular

carcinoma
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Fig. 1 Hepatocellular carcinoma (62 year-old-male,
2.5cm in size)

(8) T l-weighted image shows an iso intensity turnor
with low intensity rim.

(B) T 2-weighted image shows a high intensity tumor.
(C) On the precontrast images of dynamic study, the
tumor is seen iso intensity. (partition=7, slice thick-
ness=4 mm)

(D) In the early phase, the tumor is shown total hyper-
intense enhancement relative to the surrounding liver
parenchyma.

(E) In the late phase, the tumor shows total hypointen-
se enhancement with capsular ring enhancement. Se-
ptums are also seen high intensity.
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Fig. 2 Hemangioma (54 year-old-female, 2cm in
size)

(A) T 1-weighted image shows a low infensity tumor
in posterior segment.

(B} The tumor is seen homogeneous high intensity on
T 2-weighted image.

(©) Precontrast images

(D) Early phase images

(E) Late phase images; The tumor is shown periph-
eral hyperintense enhancement in the early phase and
total hyperintense enhancement in the late phase.
(partition=7, slice thickness=3 mm)
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Fig. 3 Cholangiocellular carcinoma (53 year-old-
male, 4 cm in size)

(8) T l-weighted image shows as inhomogeneous low
intensity and irregular contour tumor.

(B) The inhomogeneous high intensity tumor is visual-
ized on T 2-weighted image.

(C) Precontrast images

() Early phase images

(E) Late phase images show the tumor being gradu-
ally enhanced as total hyperintense enhancement.
Dilated intrahepatic bile ducts are also identified low
intense bands. (partition=7, slice thickness=4 mm)
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Fig. 4 Metastatic liver tumors from rectal cancer (65
year-old-male, 1-8 cm in size)

(&) Multiple low intense tumors are shown on T 1-
weighted image.

(B) Tumors are seen high intensity on T 2-weighted
image.

(C) Three of the 7 images in each phase are shown.
(Upper column ; precontrast phase, Middle column;
early phase, Lower colurnn; late phase.) Tumors are
visualized doughnut-like ring enhancement in the early
phase. (partition=7, slice thickness=4 mm)
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