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Optimal Phase of Dynamic CT for Detecting
Hypervascular Hepatocellular Carcinoma:
Evaluation of double arterial phases

Yoriko Kajiya", Kiyohisa Kamimura,
Megumi Jinguji', Masayuki Nakajo?,
Shinsaku Tsuchimochi?, Katsumi Sako?,
and Yasuji Komorizono®

Purpose: To investigate the appropriate time of arterial phase
for the detection of hypervascular hepatocellular carcinoma
(HCC).

Materials and Methods: Fifty-two hypervascular HCCs of
36 patients were evaluated on double arterial-phase images
of the liver. The first and second arterial-phase images were
obtained 10 sec after aortic peak enhancement time as deter-
mined by test bolus injection. Patients received a low or high
concentration of contrast medium, according to their body
weight, that was administered intravenously at a rate of 4
mL/sec and injection duration of 23 sec. Three radiologists
evaluated the images separately.

Results: Sensitivity in detecting hypervascular HCCs was
higher in the first arterial phase than in the second arterial
phase (p=0.039). HCCs were not detected as hypervascular
nodules in one of 20 cases during 31 or fewer sec, or in 8 of
19 cases during 48 or more sec after the initiation of contrast
medium injection. All nodules were detected as hypervascular
lesions between 32 and 47 sec after the initiation of contrast
medium injection.

Conclusion: When a single arterial phase is obtained to detect
hypervascular HCCs with a 23-sec injection time and an
injection rate of 4 mL/sec, a protocol is recommended in which
scanning is started at 35 sec and ended within 47 sec after
initiating the injection of contrast medium,
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Initiation of injection First arterial phase Second arterial phase Late phase
scan sCan scan
45 sec»
4 »4-10 sec —P¢— 13.311.4 sec —»
peak enhancement
time
20+4 sec - T—» T
+— 30+4 sec ———— >
j¢————— 2213 sec »
+— 43+4 sec >
+— 51+4 sec >
< 240 sec >
T: delayed time to scan tumor after start of scanning the whole liver: 2.94:1.3 sec

Fig. 1 Schema of the CT scanning method.

DEEINDENT - T IVEIIRERILFHRE ¥ (LU FTACE)
TYEF F—HERE L7 E Lz, Dlbo, FiE

SO DE&MGETREE R E L. wEZ
WridFair 4 B, HM2 6, Gt6BITHELNL. FWHEBHL
N R MEIFHINARE DML, CTAPECTAD AT S 7 z2
B, CTAPHSHETS N, MEEFLLMMET) EF F—LH
L, fiROEE~— D —D LA TWiDA4
B, FFREZS RIS MENT 4058 - T, SIMMEESEREDOHE
s T~ - —dERL, 2V Ed F—h5fk
L722460Ta 5. IR DEEEBBERN250E N
TWa., SROEREEFT 2 EFAILEKICE 2 28R D
BLTHHMT, WENF2MEULED S b DIIRALRIZK
EV2REOAENRE L7z, ZOBS1HEIRENE
n, 36BIRS2IMEZ# F E Lz, MIRIZB 246, it12
BIC, FHERIZI0M (47~91%), FHHEEIZ55kg (35~
82kg) Td o 7z, He RIEBERFHZE1Z20mm L F %29,
21mmPl EA23 T, PR ARMESEIZ27mm (9~115mm) T
Hotz.

CT#(f [ {LightSpeed Plus (GE Medical Systems) C, 2.5mm
DTA T8 a5 &z, B, “HOBRM, 45%
DA MR L7z, SR 1 B oM E R T 2 [
L, A¥x v VEEEIEEIIRAET0.5~0.8F/(0 (F340.778),
A Co8/mEl, ¥y FIdBiRIET e, AT & L7z
RE60kg Al (FHMEES2kg) D286 TIIAKIMEE (£ A /13
O 230074 & =/8—2®300), 60kghl k- (F3kE68ke)
D 8 BITIZE IR (A 4733 T »9370h 4 & =28— 2 98350)
DIEFH % AR SIFEAN L7z, BICThI2/L1IDE SOK
BARICH — VIV EBWTEEZA10m Z4mL/APTIEAL,
120KV, 10mAT 3 # Z & 1{EAREG10~40F51% £ THoe
L THE i BE i (time-density curve: TDC) 2 7EH L, E
ABRE & D ¥ — 2 B % 3RO THR D 90mI TARIEA Z4T -
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7z, BRI KEIRD E— 2 B 01088 ICHiRERKB L
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(Fig. 1). #5—4H, 540 L FHHO % 3 A DOHEGHER
= (Y.K, K.K, M.J) 2@ FEE L7z, & B IEFRRE S
HIEITHLSINTWED, BEZHs shTwihn, £
AP TEE LD, HENCE-HEE MHoLbs
AR LT v, JEREOA XA IZL, [EEOBE
HE%Z, 1. E—HOALTHHTES, 2. LHLLDOHTHIR
WTELD, FEMOFHILBRIERH LT, 3L
DI TE, B LT SI2E8)R2W, 41 KEL50T
LIGWTE 2H, EMOGFHBRRE LTV, 5.8
THOATIEBTE LD S OIZHHIL. E—HbsWVIE
EZHOWTNDSTIHIRIETE 2, WFhH» CRMES
BF & S0 2 WIS BN T L MMEERE & | CRMTE R
WIRZEIX, GO 151207 BEREG,IIIREICHE
LTRBEILZTRBIHEEL, AELHB/L. £—Hok
DI LT WEEQ L 2) EETHO LR LT V(4
& 5) THR R BAGRERT & @ % % Kruskal-WallistiE T -
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OBEE L LT, EEFE20mmE T E2lmmbl b & T, §—
H & B AR T ORESIR B9 % BRBE LB A McNemarfR g
Tiro7e.

Wit BRIGREHE A8 & OIEE O F TORER Iz A 72
fE% BES WM & LC, EHRERmE, 980155
EABREME L L BEEARHREE & OBIfR % A7,

A, BT, EHOTHEMMESL L ThRish
ToEE(HE2, 3, A&, ELLDTHBIENLE 2o B (5HE
1, 5)T, KEY7 ) DA% 55 % Mann-Whitney U test
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Table 1 Sensitivities for diagnosis of hypervascular hepatocellular carcinoma
Sensitivity
Tumor size First arterial and late phases (%) Second arterial and late phases (%) Both arterial and late phases (%)
=20 mm 28/29(97 ) 23/29 (79) 29/29 (100)
221 mm 23/23(100) 21/23(91) 23/23(100)
total 51/52(98)* 44/52 (85) 52/52(100)

#Significantly higher than second arterial and late phases (p=0.039) .

THBHRE L 7.

FEMEE M, LHEFFICHEWRINE 2o 728
Tid, BOBOOHTEHNOKE S EFHIL. BT
DIEFHEL E—MTOBFETE > 72HE, WO
Bl LR i L ST O A L v L TMann-
Whitney U test % F V> LIRS L 7-.
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test-injectioni% 2 £ A KEIRD ¥ — 7 BRI A0 T
20 + 4 B (13~32F)), 60kg#iiliT20 + 4 #(13~32f%),
60kghl ET18 + 2 #(15~22%) T, MEDMICHEERZ
Liro il BHERMGD S HE—HBGE TORMIZ30 + 47
(23~42%), SEHMBMAE TI343 £ 4 (36~578), $£—
T HRMIZS] + 4 TP (44~650) TH Y, H—HEH M
DGR B OZITFHTI33 £ 148 TH o7z F /2,
WERED S ESO LT TORPEM 01329 + 1.3
WThHot.

E—MOATEMMENEE L L TIRETE 720078 MiE,
M E IR T & 28— MO 24EH LT v 05520
W2, WAHTCHRR LT 8I2ER 2 Vw0dT 1 RwE, e
IR T X 2 MO T HEE L 23 V02254,
E_HOATHRBTELDNT I HETH 72, FE—HDOA
TIRMTE 28 WA, EMTIR4WETHEER L
SN, 4 WETERINTH 7. E->T, HE—HTOBE
PEZ 1%, BATOBRBRIEIX 8 HETH /2. F—HM
&EMAR F A A REE I 5T & SRR L 2 b
FEICHART, @R L LTHEICED?>72(p=0.039). £
O % EEHENICA S &, EEF20mmEL T Tld29mwEs
o 6 5221 % AMBRETE TIEEEAST9%, 21mmPl ETId235%%
2 JEZEO % HMAREMETIEEEAT91% & 72 V), 20mmbL T Tl
BT LM T E 2 WHIH % 5 5 72 (Table 1).

I— FE& LTid—AN7: ) F28.8g(27.0~33.3g), &
F2Y 70 ) OEEA O 5 1E300mel O T — R gHli ik
L TEEDFIETL75 + 02mLkg THh » 7. KEOkg A
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0.2mL/kgTdh 7278, hEL7:) I — FEOD 2\ 60kgLh
Lo 8 Bl12iFZEDOTEIRAE & V) & & TRR4m D9 5, IE
HIF LSRN 7048 TE R D 272D 1 BIOAT, (Eh
T RTHE—H, FTHEDICEHTE, KEQOREIIRD
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Table 2 Correlation between sensitivity and the time the tumor
was scanned after the start of contrast injection

Start of injection (sec) Sensitivity (%)
=31 19/20 (95)
32:5~247 65/65 (100)
48% 11/19(58)
total 95/104 (91)
BRI dro it

L CIEEHRCINR & R & ORfRE, 52IWED
Wit & U CRIL04[E TREAl L 72 (Table 2). 278~54Fb i
PACHE#ESZIMEER L LT 6N, 328 ~4780O/M T
e FEW L OSSR & U THeh L1S724%, 318U Tid20
w1 [l (5%) CTIEH B & FWILO 7- a4 T & 37 (Fig.
2), 48BLLETIZ19[mI 4 [0] (2%) TIEHFF & SEHIX, 4 (@]
(2%) THEBIND /-0 % MAEES & L TIRMT & 2doiz
(Fig. 3). WoBAtEDSE < & { T b IEH OHIHER A348FSLL
Azt B, RS S A TR R 2 rE AT N L 72,
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Moz 8 IHEDFHOHLEZ RV I234IRET, F—H LB
MTOWEHENOKRE S HFHIL 7. EMHOI2RHE LT
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EDIZ11 0.1 HETH o7,

Z %
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Fig.2 HCC(14 mm in diameter)that was detected only in the second arterial phase CT image in a 62-

year -old man weighting 82 kg, six months after transcatheter arterial embolization (TAE). A B
: First arterial phase CT scan, started 29 sec after the start of contrast injection, fails to show an HCC
nodule.

B: Second arterial phase CT scan, started 41 sec after start of contrast injection, shaws the HCC nodule
(arrows)as a hyperattenuating tumor adjacent to iodized oil accumulation.

C: HCC is confirmed by additional accumulation of iodized oil injected at the second TAE.

Fig. 3 HCC that was detected as a hyperattenuating lesion only in the first artenal phase CT image in a .?7

year-old man.

A: First arterial phase CT scan, started 37 sec after the start of contrast injection, shows a hyperattenuating
tumor (arrow) 11 mm in diameter.

B: Second arterial phase, started 49 sec after the start of contrast injection, fails to show the HCC nodule.

C: Late-phase CT image shows a hypoattenuating tumor (arrow).

D: The first arterial phase, started 36 sec after the start of injection, shows the HCC nodule (arrow) increased
to 19 mm in diameter after 4 months.
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