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Table 1 Clinical characteristics of 207 patients with 321 nodules.

Typical-HCC Atypical-HCC .

{n=199, 313 nodules) {n=8, 8 nodules) p value
Age {yearsy 68973 70669 NS
Gender (male/female) 131/68 5/3 NS
Hepatitis viruses {(B/C/B+C/non-B, non-C) 28/144/2/25 0/7/0/1 NS
Child-Pugh classification (A/B/C) 162/32/5 6/2/0 NS
Total Bilirubin (mg/dly 09+05 1.1x04 NS
Average tumor size (mm)? 288+152 155+35 0.0129

NS: not significant.
aValues are the mean = SD.
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163 nodules 18 nodules 130 nuduies 24 vodules 27 aodules

L (90.1%) ) L (5.9%) J (71.8%) (133%) | [ (aen
Fig. 1 Findings of contrast-enhanced ultrasound (CEUS) with perfluorobutane for

patients with hepatocelluler carcinoma with typical imaging features on
CTAP/CTHA. Detectability on the post-vascular phase, seen as a defect or hypo

echogenic nodule, was 85.1%.

EOB enhanced

MRI

28Y nodules

| Avterial phase l

Hepatobiliary
phase

enhanced uoeabuaced hypoiatensed hyperistensed isoincased
266 audules 23 nodutes 269 nodules 15 nodules 3 nodules
(92.0%) (8.0%) (93.1%) (5.2%) (1.7%)

Fig. 2 Findings of enhanced MRI with Gadolinium-ethoxybenzyl-diethlenetriamine
pentaacetic acid for patients with hepatocelluler carcinoma with typical imaging
findings on CTAP/CTHA. Detectability on the hepatobiliary phase, seen as a hypo-

or hyper-intensity nodule, was 98.3%.
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Table 2 TFindings on each imaging modality and by pathology for HCC lesions lacking the typical imaging findings

on CTAP/CTHA.
Size  MRI EOB MRI B- CEUS CEUS Patholoci
Case  Segment Em]r;) TIWI Hepatobiliary mode Vascular Post vascular CTAP CTHA fi- ]to O?C
: phase Us phase phase eatures
Case 1 S5 17 hyper hypo hypo hypo iso iso low w-d HCC
Case 2 S6 14 is0 hypo bright hyper iso iso low w-d HCC
loop
Case 3 S7 10 50 hypo bright  hyper hypo low iso w-d HCC
loop
Case 4 S3 18 hypo hypo hypo hypo iso low low w-d HCC
Case 5 S5 12 iso hypo hypo hypo iso iso is0 w-d HCC
Case 6 S6 17 hyper hypo hypo hypo iso iso iso w-d HCC
Case 7 S6 15 hyper hypo hyper hypo is0 iso low w-d HCC
Case 8 57 21 hyper hypo hypo hypo is0 low low w-d HCC

w-d HCC: well-differentiated HCC

LEEBEIFD o T
@%51EHE 2 (Table 2)

S FHHIOHER L 155235 mm CTHh - /2. i
AEMEOF BRI 8 KA LB CHh o
7o MRITTBRSRGH I E 505 4 #580, S42508 3 151,
IAEHDT L EHTH Y, EOB 3 MRI O IR R Al
ST NCAMEE T E R LA B E— FREEREE
T2 1 #5H0, brightloop 28 2 8, K. —»5
BHiThol TEEREEONEM T hyper 2
2 #5805, hypo D6 i Th oz, 2 6 ITHBIMEMCIX
1 B~ 2 BRESTRTHL—CTh 7. CTAP
Tl 3 F ARG C 5 B EiV SN TH Y, CTHA
T 5 R EIDIECIIR, 3 RIS TH o /o, fERI &
LT Casel (Fig.3), Case?2 (Fig.4) 2R T 5.
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anion transporter) % MRP2 (multidrug resistance-
associated protein 2) %z EOBSAE 2 ST 598,
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FAISEA T RE TR 2> P I X MDD SR
B, RN OBE, R A TEE
B L B8 Mt AR RO VDY S “green hepa-
toma” PR EREIFET 2BEURESL 252
EHFEENTNEYY ZOEOB- 7Y EEX b Og
AT &Y FBRE OB RIIMmIE S & U Kupffer a3
B3 a2hrcing, BN~ EOB - 7Y TV @
DMWY ABBEITH L THBRIMH L 20, FH1LL
A OWESW IR 2 REH2 WAL WA 5.
AR O MPEBYEE % FHl9 B BB L LTk
FCT, ¥ RV = A% v /2358 MRL & %EH% L
BEVF SN B SR RET CT WRENTRd %
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IS THERBIT L £k < CTHA 1 X 5 PRk
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W4 AEEBHOT -V AU F—-FEENTE



NI OB B AR E I & EOB &% MRI O E A% 5:103

Fig.3 Case 1, well-differentiated HCC measuring 17 mm in diameter.
(a) The nodule was visualized as a faintly hyperintense nodule on Tl-weighted MRI (arrow).
(b) The nodule was identified as a hypointense nodule on the hepatobiliary phase of Gd-EOB-DTPA enhanced MRI
{arrow).
{c) The nodule was depicted as an isodense nodule on CTAP (arrow).
(d) The nodule was seen as a low-density nodule on CTHA (arrow).
(e) The nodule was visualized as a hypo-echogenic nodule on the vascular phase of CEUS (arrow).
(f) The nodule was observed as an iso-echogenic nodule on the post-vascular phase of CEUS (arrow).
(g) Liver tissue fragments demonstrated a dense population of small cells with an increased N/C ratio and low nuclear
roundness. This sample was diagnosed as a well-differentiated hepatocellular carcinoma.

Fig. 4 Case 2, well-differentiated HCC measuring 14 mm in diameter.
(2) The nodule was visualized as an isointense nodule by Tl-weighted MRI (arrow).
{b) The nodule was seen as a hypointense nodule on the hepatobiliary phase of Gd-EOB-DTPA enhanced MRI {arrow).
(c) The nodule was identified as an isodense nodule on CTAP (arrow).
(d) The nodule was depicted as a low-density nodule on CTHA (arrow).
(¢) The nodule was visualized as a partially hyper-echogenic nodule on the vascular phase of CEUS (arrow).
(f) The nodule was seen as an iso-¢chogenic nodule on the post-vascular phase of CEUS (arrow).
(g) A tissue fragment was composed of areas of small and large cells. In small cells area, fibrotic tissue with inflamma-
tory cells was seen in peripheral regions. This sample was diagnosed as a well-differentiated hepatocellular carcinoma.
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Diagnosis of Hepatocellular Carcinoma by Contrast-Enhanced
Ultrasound with Perfluorobutane and Enhanced Magnetic
Resonance Imaging with Gd-EOB-DTPA

Toshifumi Tada®, Takashi Kumada®*, Hidenori Toyoda®, Seiki KiriyamaV,
Kenji Takeshima?, Sadanobu Ogawa®, Katsuhiko Otobe?, Masayuki Nakano®

Aim . We evaluated the usefulness for the diagnosis of hepatocellular carcinoma (HCC) of a contrast-
enhanced ultrasound (CEUS) method using a Kupffer cell-specific contrast agent, perfluorobutane, as well as
enhanced magnetic resonance imaging (MRI) using a hepatocyte-specific contrast agent, gadolinium-
ethoxybenzyl-diethlenetriamine pentaacetic acid (Gd-EOB-DTPA).

Materials and methods : We analyzed the results of enhancéed MRI with Gd-EOB-DTPA and/or CEUS
with perfluorobutane in the examination of 338 HCC nodules in 217 patients that were also studied by computed
tomography (CT) during arterial portography {CTAP) and during hepatic arteriography (CTHA). A diagnosis
of HCC was confirmed for 313 nodules in 199 patients by the presence of typical findings for HCC on CTAP and
CTHA. For eight additional nodules in eight patients without the typical imaging findings on CTAP/CTHA,
HCC was confirmed by the pathologic findings of the biopsied specimen.

Result | Three hundred fourteen patients underwent enhanced MRI with Gd-EOB-DTPA, while 206 pa-
tients underwent CEUS with perfluorobutane. For liver nodules possessing the typical imaging findings of HCC,
284 of 289 nodules (98.3%) were detected as hypo- or hyperintense nodule on the hepatobiliary phase of en-
hanced MRI with Gd-EOB-DTPA, and 154 of 181 nodules (85.1 %) were detected as a defect or low-echogenic
nodule on the post-vascular phase of CEUS with perfluorobutane. For HCC nodules lacking the typical imaging
findings, all eight nodules were detected on the hepatobiliary phase of enhanced MRI with Gd-EOB-DTPA as
hypointense nodules. In contrast, only one of the eight nodules (12.5%) could be detected on the post-vascular
phase of CEUS with perfluorobutane. All eight nodules were confirmed to be well-differentiated HCC by histo-
pathological examination.

Conclusions : Enhanced MRI with Gd-EOB-DTPA is an excellent imaging modality to detect HCC and is
superior to CEUS with perfluorobutane. This imaging modality can detect well-differentiated HCC, even those
lesions lacking the typical imaging findings. This method may not detect a subset of HCC with typical imaging
findings, however, making the combination of different imaging modalities is important in diagnosis.

Key words: hepatocellular carcinoma  perfluorobutane Gd-EOB-DTPA
contrast-enhanced ultrasound  magnetic resonance imaging
Kanzo 2010; 51: 99—106
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Summary

Clinical Utility of Tumor Markers for Screening
of Hepatocellular Carcinoma

Toshifumi Tada®, Takashi Kumada®,
Hidenori Toyoda®, Seiki Kiriyama”,
Makoto Tanikawa” and Yasuhiro Hisanaga™

Three tumor markers, alpha-fetoprotein (AFP), lens
culinaris agglutinin-reactive fraction of AFP (AFP-L3),
and des-gamma-carboxy prothrombin (DCP) are current-
ly used for the diagnosis of hepatocellular carcinoma (HCC)
in Japanese clinical practice. Despite its low specificity, AFP
is highly sensitive for HCC when evaluated along with liver
function test values. In contrast, AFP-L3 has a low degree of
sensitivity but has a very high level of specificity for HCC.
DCP has both high sensitivity and specificity for HCC.
Recently, the combination of some of these tumor markers
has been recommended for more accurate diagnosis of HCC.
We found that the combination of AFP-L3 and DCP
provided accurate diagnosis of HCC. Positive rates in-
creased in association with the increase in HCC stage for all
three tumor markers, The elevation of AFP-L3 or DCP
strongly reflected several pathologic features of advanced
HCC.

Key words : hepatocellular carcinoma, alpha-fetoprotein,
lens culinaris agglutinin-reactive fraction of
alpha-fetoprotein, des-gamma-carboxy pro-
thrombin
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