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Figure 1. Missed single nodular HCC (1.2 cm) on all image
components, NCCT, CECT, and PET of
PET/CT.........................................................

Figure 2. Missed nodular HCC (1.5 cm) on NCCT and PET
of PET/CT, which is only detected on CECT

Component.---..-..-.. © 06 000 000 000 s00 000 00 see see S0 S0 Gee see S0

Figure 3. Multinodular HCC (>5 cm) revealed increased
conspicuity on CECT portion of PET/CT.........

X = 4

Table 1. Detectability of HCC on PET/NCCT, PET/CECT,

Table 2. Detectability and variable contributing features
for HCC detection on comparison PET/NCCT
with PET/CECT and their statistical
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AAb AR 19%8F 18Rke] AR A9 eAds Taste Hdobd

(phenilamine) 1 ¥ZE &5 FALSIY] FAF3] AALE vld 4 JATh
PET/NCCT, PET/CECT, Z18]l3 PET AAIESo|A] M XEFo LS
sHAl Bl A st (Table 1). AAA o2 PET/CECT7F PET/NCCTH.Tth

AA o] HALS ou YA =F7F Al o, PET/NCCT & PETHTF £ #HA

AEL =X 714 = E3519 k. PET/NCCT, PET/CECT, Z8]3 PET AA} 2%

NCCT <} CECTelA tAEAFo] A7 da&3 T4 39 4=
3

o] TATA el A8kt (Table 2).

AR 2933 F lem e FFL AT ANHAOE Fgo| 3

=0
T

_O/]l:ﬂ—

o]

=7}

257X 3FHLE FYsHA SUFsEl AL HHES 71.43%°14 85.71%= F A

stz oz olu] YA F7slAth (P=0.0088). £3] 1~5cm F 7|2 F%olA NCCT

Table 1. Detectability of HCC on PET/NCCT, PET/CECT, and PET

Detectability & detection accuracy (%)

No. of HCC PET/NCCT PET/CECT PET

3 - - -

3 - + -

15 + + +
Total 21 15 (71.43) 18 (85.71) 15 (71.43)

_10_



o= Holx ¥skd 57 HMWE T 3 HHES o 2T 5 AAH (Fig. 2).
)

FFo) BFA AE7} 257NN AFFOE R8I ST B

A. non-contrast image B. contrast—-enhanced C. PET
of PET/CT image of PET/CT

D. AP phased E. PV phased F. fusion of PET/CT
multiphased CT multiphased CT

Fig. 1. Missed single nodular HCC (1.2 cm) on all image components, NCCT,
CECT, and PET of PET/CT.

B-viral liver cirrhosis patient (M/47, Child-Peugh classification A, AFP; 270
[U/mL) with nodular HCC located at Lt. lobe of the liver, which was missed on
all images components, non-contrast CT (A), contrast-enhanced CT (B), PET
(C), and fusion image (F) of PET/CT. The nodule was only detectable on
multiphased spiral CT with early contrast enhancement (arterioportal phase, D)
and rapid wash-out (portovenous phase, E) and confirmed as Edmondson-—

Steiner’s grade 3 HCC pathologically.

_11_



Table 2. Detectability and variable contributing features for HCC detection on comparison PET/NCCT with PET/CECT and

their statistical significance

NCCT/PET CECT/PET
Tumor size < lcm 1-5 cm > bem total <1cm 1-5 cm > 5 cm total
(n= No. of HCC) (n=1) (n=6) (n=14) (n=21) (n=1) (n=6) (n=14) (n=21)
No. of detectable lesion 0 1 14 15 (71.43 %) 0 4 14 18 (85.71 %)
(P=0.0088 ")
CT conspicuity’ 1 1 2~3 mean: 2 1 1~4 2~4 mean: 3
(P < 0.0001 M
L 1 (n=0) 1 (n=0) 2~3 (n=5) mean: 2 1 (n=0) 2~4 (n=2) 3~4 (n=13) mean:4
CT heterogeneity
(n=5, 23.81 %) (n=15, 71.43 %)
(P < 0.0001 M
] ) 0 0 6 6 (28.57 %) 0 2 11 13 (61.91 %)
Intratumoral necrosis «
(P=0.0419")
rim enhancement 0 0 0 0 0 1 6 7 (33.33 %)

' CT conspicuity grade 1: undistinguishable, grade 2: slightly distinguishable,

grade 3: relatively well distinguishable, grade 4: well distinguishable.

2 CT heterogeneity grade 1: homogeneous, 2: partial low density or necrosis / slightly different inner densities,

Fisher's exact test, | Wilcoxon test (paired samples),

grade 3: considerable different inner densities, grade 4: multiple degree inner densities.

§ paired t— test.
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A. non-contrast image B. contrast enhancing C. fusion of PET/CT
of PET/CT image of PET/CT

Multiphased spiral CT:

D. arterioportal phase E. portovenous phase

Figure 2. Missed nodular HCC (1.5 ¢cm) on NCCT and PET of PET/CT, which
was only detected on CECT component.

B-viral liver cirrhosis patient (M/54, Child-Peugh classification B, AFP; 270
[IU/mL) with nodular HCC at caudate lobe of the liver, which was missed on
NCCT portion (A) and fusion (C) of integrated PET/CT. The nodule showed
slightly increased conspicuity with heterogeneous enhancement on CECT
portion (B, arrow) of PET/CT. On multiphased spiral CT study, the lesion
demonstrated more apparently hypervascular mass (D, arrow) with rapid wash-

out heterogeneously (E, arrow), suggestive of HCC.
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EAARoR Fodt HAAAAE HATY (P value= 0.0833, significant P value:
>.005 in McNemar ‘s test) (Fig. 3).

FDG A#7F glev PET/CTS NCCT =2 CECT oA vt a == F 68

=
1o
o
L
2
o
o
P~
Y,
f(rt
ofy

CECTAAM T Hol= F714 AAEL Ax AWUF, 7+

A. non-contrast image B. contrast—-enhanced C. PET
of PET/CT image of PET/CT

Figure 3. Multinodular HCC (>5 cm) revealed increased conspicuity on CECT
portion of PET/CT.

B-viral chronic hepatitis patient (M/45, Child-Peugh classification A, AFP; 531
[U/mL, PIVKA-1T; >2000 mAU/mL) with multinodular HCC. Partly detectable Lt.
lobe HCC, visualized by intratumoral hemorrhagic necrosis, on NCCT (A)
showed much increased conspicuity on CECT component (B) of PET/CT,
contributed from heterogeneous enhancement, more discrete intratumoral
necrosis, and partially enhancing rim of the mass. Intratumoral hemorrhagic

necrosis on CT scan (A and B) was well correlated with internal uptake defect

14



within the heterogeneous FDG tumor uptake composed with peripheral hot
uptake (C) presumed as mixed tumor differentiation with poorly differentiated

portion.
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Abstract

Clinical efficacy of the IV contrast administration in

®F_FDG PET/CT compared with conventional - F-FDG PET/CT

in hepatocellular carcinoma

Kae Young Park

Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Ki Whang Kim)

The purpose of this study was to assess the diagnostic value and clinical
efficacy of intravenous (IV) contrast administration in F-FDG PET/CT
(PET/CECT) in hepatocellular carcinoma (HCC) compared with non—-enhanced
conventional "*F-FDG PET/CT (PET/NCCT).

The records of 19 patients with 21 HCCs who underwent single portal-
dominant phased contrast enhancing whole—body CT portion (CECT) of PET/CT
followed after non—enhancing full-dose whole-body CT (NCCT) and PET scan
between May and September 2006, were retrospectively analyzed on
comparison between PET/NCCT and PET/CECT regarding to detection
accuracy, CT conspicuity classified from grade 1 to 4, and several findings
supporting increase detectability (tumoral heterogeneity, intratumoral necrosis,
and rim enhancement) and each statistical analysis. Also, we reported the
prevalence of the incidental findings on CT portion of integrated PET/CT that
did not show increased "F-FDG uptake, and the incidental findings detected

only on CECT portion.
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The detection accuracy is higher in CECT/PET (85.71%) than NCCT/PET
(71.43%) with statistically significance (P=0.0088), especially in 1-5 cm sized
lesion (n=1/6->4/6). After IV contrast injection, increased detectability and
conspicuity (mean grade 2->4) of the HCCs with statistical significance,
contributed by tumoral heterogeneity (23.81%—->71.43%), intratumoral necrosis
(28.57%->61.91%), and sometimes detectable peripheral rim enhancement
(33.3 %), especially effective in >5cm sized lesion. Also it obtained additional
significant findings detectable only in CECT among the total incidental findings
(n=68) on NCCT and CECT portions of PET/CT, intraductal tumor extension,
invasion to Rt. adrenal gland, and esophageal varix.

In conclusion, compared with conventional PET/CT, IV contrast
administration in PET/CT is efficacious for HCC detection, especially in 1-5 cm
sized lesion, helpful for tumor staging by clarifying tumoral extension to
adjacent structure, and presented clinically significant incidental findings. But,
single—portal dominant phased PET/CECT still noted limitation in less than 5cm
sized HCC detection (false negative rate: 14.29%). So, correlation with
multiphased dynamic CT or MRI and further study concerning multiphased
enhancement CT protocol of PET/CT is mandatory, especially in less than 5cm

sized HCC.

Key words: PET/CT, fluorine FDG, intravenous CT contrast, contrast

enhancement, CT, hepatocellular carcinoma
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