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[ Abstract] Objective To investigate the diagnostic value of '*F- fluorodeoxyglucose (FDG)
PET/CT dual-phase and "*F-FDG combined with "'C-choline (CHO) PET/CT multimodal imaging in
primary hepatocellular carcinoma (HCC). Methods Retrospective PET/CT analysis was conducted
on 73 patients (41 males, 32 females; age range: 58—72 years) in the Affiliated Hospital of Inner
Mongolia Medical University from March 2016 to December 2018. The patients had not been
confirmed with primary hepatic space-occupying lesions, 47 patients underwent ""F-FDG PET/CT
dual-phase imaging, and 26 patients underwent *F-FDG combined with ''C-CHO PET/CT multimodal
imaging. The maximum standardized uptake value (SUV,,,,) of each lesion, the liver background, and
the tumor SUV,,,, /liver background SUV_,, (T/L) value of each lesion were measured. Positive or
negative lesions were adopted as state variables, and SUV,,, (*F-FDG, "*F-FDG delay, and *F-FDG
dual phase) and SUV ., (*F-FDG, ""C-CHO, and "*F-FDG combined with ''C-CHO) were used as test
variables. The receiver operator characteristic (ROC) curve was compared in pairs, and the
histopathological examination or clinical follow-up results were used as the gold standard. The
diagnostic efficacy of various imaging methods was compared and analyzed. The measurement data
were compared through a paired ¢ test, and the Z-rank test was used to compare the differences in the
ROC curves of the groups. Results (1) "*F-FDG PET/CT dual-phase imaging: a total of 49 lesions
were detected in 47 patients (32 of them were hypermetabolic lesions). Histopathological examination
or clinical follow-ups confirmed that 9 lesions were benign and 40 were HCC (8 of them were well-
differentiated and 32 were moderately-poorly differentiated). The SUV_,, differences in the lesion,
liver background, and T/L values of the moderately-poorly differentiated HCC were statistically
significant (r=4.51, —2.53, 4.80; all P<0.05). The SUV,,,, differences in the lesion and T/L values of
well-differentiated HCC were statistically significant (+=2.76, 2.62; both P<0.05), but no statistical
difference was observed in the SUV ., value of the benign lesions (/=0.00, P>0.05). The ROC curve
differences ""F-FDG SUV,,,, and delayed imaging, dual-phase imaging were statistically significant
(Z=2.315, 2.376; both P<0.05), however, the ROC curve differences of SUV,,, between delayed
imaging and dual-imaging wasn't statistically significant (Z=0.252, P>0.05 ). (2) "*F-FDG combined
with ""C-CHO imaging: a total of 26 lesions were detected in 26 patients (18 of them were
hypermetabolic lesions). Histopathological examination or clinical follow-ups confirmed that 22
lesions were HCC (of which 9 lesions were well-differentiated and 13 lesions were moderately-poorly
differentiated), and 4 lesions were benign. The SUV . differences in the lesion and liver background
values of well-differentiated HCC were statistically significant (=9.49, 6.57; both P<0.05), but no
statistically significant difference was observed in T/L value (+=2.01, P>0.05). The SUV,,, difference
in the lesion value of moderately-poorly differentiated HCC was not statistically significant (/=—1.68,
P>0.05), but the SUV,,,,, differences in liver background and T/L value were statistically significant
(=8.41, —5.43; both P<0.001). No statistical difference was also noted in the SUV_,, of benign lesions
(t=1.51, P>0.05). The difference in ROC curve between SUV . (*F-FDG) and SUV,,, (*F-FDG
combined with '"C-CHO) was statistically significant (Z=2.037, P<0.05). Conclusion “F-FDG
PET/CT dual-phase imaging and "*F-FDG combined with ''C-CHO PET/CT multimodal imaging can
improve the detection rate of moderately-poorly and well-differentiated primary HCC and have an
important guiding value in decision-making and clinical prognosis for patients.
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Table 1 Quantitative indexes comparison of 49 primary liver space-occupying lesions in ""F-FDG PET/CT dual-phase imaging (F+s)

EHMEHCC(n=8)

PRSMEHCC (n=32) RAERAE (n=9)

PET/CT 15771 FESUV. IFARSUY. .. TIL FESUV e IFANESUV L FAESUV o

F-FDG 4.80+1.18 1.97+0.74 2.74+1.24 10.8+7.44 2.08+0.58 5.28+3.37 2.5240.34

F-FDGHER 5.88+1.40 1.8440.85 3.80+2.16 12.6+8.27 1.94+0.63 6.76+3.79 2.53%0.75
1H 2.76 —0.84 2.62 4.51 -2.53 4.80 0.00
Pl 0.028 0.424 0.034 <0.001 0.016 <0.001 1.000

E: FDG A#BL AN ; PET/CT JIEH T RS WZ AR AR ZEEEAR s HCC W ITAAEITRE s SUV o AR IAREMLBEIRE ;

T/L N SUV o/ HFASEE SUV,, HUIE

1.0

08}
0.6}
i
ﬁ
T 04t
—BF-FDG PET/CT Ui AH*
02| SF-FDG PET/CT #EiR*
8E-FDG PET/CT
0 0.2 0.4 0.6 0.8 1.0
1S ®

RIPUE

1.0 -
08}
0.6}
0.4 f
— 8E-FDG PET/CT
02} 11C-CHO PET/CT
BE-FDG 4 "'C-CHO PET/CT®
0 0.2 0.4 0.6 0.8 1.0
1-FES

B 1 AF PET/CT RAZT RIS W R R AP AR RO PR 218058 TAERMER 2 * %08 5"°F-FDG FDG/CT #ilt, 25K %114
HX(Z=2376. 2315, 2.037, ¥ P<0.05), FDG HHBIAM4HE; CHO MMM ; PET/CT ik T & SFHZE AR HE LI Z 32 A
Figure 1 Receiver operating characteristic curves of benign and malignant primary liver space-occupying lesions diagnosed by different
PET/CT imaging methods
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Table 2 Results and diagnostic efficacy of receiver operating characteristic curves for benign and malignant primary liver space-occupying

lesions in different PET/CT imaging methods

PET/CT &AL 7% AUC 95%CI SUV o M R AE B (E MR (%) REE(%) FERE (%)
"F-FDG" 0.753 0.621~0.885 2.80 69(34/49) 67(27/40) 78(7/9)
E-FDGAER 0.854 0.736~0.973 3.30 71(35/49) 76(30/40) 56(5/9)
SF-FDGRUAH 0.861 0.742~0.980 - 82(40/49) 80(32/40) 89(8/9)
"F-FDG’ 0.761 0.533~0.989 2.80 54(14/26) 58(13/22) 25(1/4)
"'C-CHO 0.864 0.643~1.000 4.98 69(18/26) 68(15/22) 75(3/4)
“F-FDGIA''C-CHO 0.920 0.805~1.000 85(22/26) 82(18/22) 100(4/4)

. * R "F-FDG MU B4 (9 °F-FDG; * #/R"F-FDG 4" C-CHO B4 1 (9" *F-FDG., PET/CT J1E T & 512 BAZ B MLk
BEEA; AUC HMZE TR CINAEXIE; SUV pa NERAARECREE; FDG JHUB A M40 ; CHO MIRGE; —hICItmigds

#3 26 MEEH LR F-FDG 5'"'C-CHO PET/CT A€ HHRARAY HLAL (ks)
Table 3 Comparison indexes of 26 primary liver space-occupying lesions in"*F-FDG, ""C-CHO PET/CT imaging (¥+s)

PP/ EHCC (n=13) RAESEAE (n=4)

FMEHCC(n=9)

PET/CTRA%77 1 FESUV. . IFAURSUV, . TIL FESUV e FAIKSUV T/L FAESUV o

"F-FDG 2.97+0.64 1.754+0.38 1.75+£0.53 7.09+£3.01 1.67+0.26 4.23+1.70 2.60+0.62

"'C-CHO 12.9£3.32 5.49+£1.49 2.57£1.12 6.75+1.74 4.23£1.73 1.29+0.53 3.62+1.23
i 9.49 6.57 2.01 ~1.68 8.41 -5.43 1.51
Pl <0.001 <0.001 0.079 0.120 <0.001 <0.001 0.229

7. FDG MHEBEMZPE; CHO AfHE; PET/CT MIEH F& SHZ SR EYUAZ A ; HCC TN ; SUV e HECKHR
WEALIRIUE ; T/L A SUV  JHTFAE SUV,,, H(E
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Figure 2 "F-FDG PET/CT (A) and delayed (B), ''C-CHO PET/CT (C) imaging and histopathology result of patient with primary space-
occupying lesions in the left lobe of the liver (male, 63 years old)

5 o

B3 AR A .Eu r@?ﬁ‘*%%‘(% P, 63%, 5K 2 RFE—fIEE) " F-FDG PET/CT(A) K FER(B), "C-CHO PET/CT RA4[&
( C)%ﬂfﬁ,/\ﬁﬁ@%ﬁ‘éﬁ A. B, CHEWHZAEZEAKYK K CT. PET. PET/CT. MIP %, A ' CT EUE R4 G B LS IRRAR

IR, K/NN 31.8 mmx34.0 mm, PET/CT MR AACHR W B34 (§5kFR), SUV,W=2.4, T/L=1.00; B " PET/CT KE &~
HE B AR A D0 B A (k7R ), SUV,=2.3, T/L=1.00; C ' PET/CT [E4% 575 T A5 35 728 £ 6 0 484 w8 (5 sk BT s ),
SUVia=14.2, T/L=3.22; D NAFAMZE S fIl 4L SV BAE A A B (R ARG - e a3, x200), S50 8- LAF 4 ATE . FDG iR
JRE A A PET MIE i T RITBIE BAZAR; CT MITAHUARERA,; CHO RFNGE; MIP Hi K& ; SUV,,, ARk KirifEk
WU ;. T/L M8 SUV, o/ IFASJEE SUV 0 HUIH

Figure 3 '"F-FDG PET/CT (A) and delayed (B), "'C-CHO PET/CT imaging (C) and histopathology result of patient with primary space-
occupying lesions in the right lobe of the liver (male, 63 years old, the same patient as Figure 2)
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