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Abstract

"®F_Fluoro-deoxyglucose (FDG) PET/CT can be used to monitor the biological behavior of
hepatocellular carcinoma (HCC). Baseline PET/CT has prognostic value in HCC patients, but there
is litter knowledge of the PET/CT changes after treatment. We evaluated 27 HCC patients treated
with transarterial chemoembolization (TACE) from June 2011 to July 2012, and we investigated
the prognostic value of PET/CT. Patients were followed up with regular clinical and laboratory
examinations and contrast-enhanced spiral computed tomography (CT). Furthermore, PET/CT
assessments were collected and analyzed before (range |~15 d) and after the first month of TACE
(range, 27~45d). We tested the prognostic value of the tumor standardized uptake value (TSUV)
and normal liver SUV(LSUV) according to the VOI (volume of interest). The SUVs were used to
assess the relationship between the treatment response and survival. To assess their prognostic
value, we evaluated the areas under the receiver operating characteristic (ROC) curves of dif-
ferent SUVs for predicting survival. Finally, the median overall survival (OS) and time to progres-
sion (TTP) for 27 patients were 15.4 months (95%Cl, 3.3-27.5 months) and | 1.4 months (95%Cl,
6.7-16.1 months), respectively. The ATSUVmax%, based on the VOI, had the highest discriminative
prognostic value and the cutoff PET/CT response was 0. with a sensitivity of 100% and a specificity
of 95.2%. The OS was significantly better in the PET/CT response group than in the PET/CT
non-response group (p=0.025). In conclusion, an early interim PET/CT after TACE may have
prognostic value for HCC patients treated with TACE, and the ATSUVmax% may help in de-
termining the HCC:s viability in patients with high baseline and follow-up'®F-FDG uptake.

Key words: hepatocellular carcinoma, transarterial chemoembolization (TACE), positron-emission
tomography (PET), computed tomography (CT).

Introduction
Transarterial chemoembolization (TACE) works  mor site while blocking the tumor’s primary feeding
by concentrating chemotherapeutic agents at the tu-  artery [1,2]. TACE also acts as a first-line, non-curative
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therapy for unresectable hepatocellular carcinoma
(HCC), which has been confirmed by two randomized
controlled trials and a meta-analysis [3-5]. Nonethe-
less, only 15-55% patients achieve a partial response
after TACE therapy [6,7]. Therefore, assessing an ac-
curate therapy response and prognosis is important
for guiding further treatment. The European Associa-
tion for the Study of the Liver (EASL) criteria and the
modified Response Evaluation Criteria in Solid Tu-
mors (MRECIST) have been widely used for TACE in
the clinic [6]. However, the techniques for evaluating
the morphology and the criteria based on con-
trast-enhanced computer tomography (CT) or mag-
netic resonance imaging (MRI) might not be in
agreement with the actual biological assessment [6,8].

Positron emission tomography (PET) with
18F-2-fluoro-2-deoxyglucose (8F-FDG) has emerged in
recent years and is widely used for baseline staging
and monitoring the treatment response in various
cancers. 8F-FDG PET/CT, which detects the glucose
metabolic activity of tumors, provides useful infor-
mation that cannot be obtained from other conven-
tional imaging techniques, and 8F-FDG PET/CT al-
lows for whole body surveillance [9,10]. Many studies
have shown that 8F-FDG PET/CT is useful for tumor
characterization, prognosis prediction, and assess-
ment of the therapeutic response [11-13]. Based on
their gene expression profiles, HCCs with high
1BE-FDG uptake are reported to be more aggressive
than HCCs with low 8F-FDG uptake [14]. Moreover,
baseline PET/CT has great prognostic value for HCC
patients who are treated with chemotherapy, radio-
therapy, resection, TACE and Sorafenib [9,15-18].
However, previous studies have only focused on the
prognostic value of the tumor baseline standard up-
take value (SUV), and they did not assess the changes
in the 8F-FDG-PET/CT response parameters with
treatment. Evaluating the changes may provide a
more accurate and objective evaluation of the tumors.
Furthermore, a recent study from our team confirmed
that an effective imaging evaluation time point for
HCC patients after combination therapy with Soraf-
enib and transarterial chemoembolization is the third
month, which is when the overall survival and ther-
apy response have the closest relationship [19]. Thus,
the response evaluation changes during therapy could
provide much more information than a single baseline
assessment.

Therefore, the aim of this study was to investi-
gate the prognostic value of the 8F-FDG PET/CT re-
sponse changes after TACE therapy in intermediate
hepatocellular carcinoma patients.

Patients and Methods
From June 2011 to July 2012, a total of 35 inter-

mediate HCC patients were treated with TACE and
underwent a baseline FDG PET/CT scan. Eight pa-
tients did not undergo a PET/CT scan after the ther-
apy; thus, a total of 27 patients were included in this
study. All procedures were in accordance with the
ethics committee of Xijing Hospital and with the Hel-
sinki Declaration of 1975 (revised in 2008). Additional
informed consent was obtained from all patients, and
the patient demographics are included in this article.
The inclusion criteria were the following: 1) age =18
years old, 2) confirmed diagnosis of HCC based on
the American Association for the Study of Liver Dis-
ease (AASLD) criteria, 3) stage B HCC according to
Barcelona Clinic Liver Cancer (BCLC), 4) preserved
liver function with Child-Pugh Class A or B (<7 score),
5) an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 or 1, and 6) no previous
treatment. The exclusion criteria were the following:
1) diffuse HCC lesions; 2) heart, respiratory or renal
dysfunction/failure; and 3) concurrent malignancy.

Treatments

Patients were treated with conventional TACE,
which included the following procedures: 1) confirm
the tumor feeding artery with abdominal angi-
ography, 2) insert a catheter into the HCC feeding
artery as close to the lesion as possible, and 3) infect
the emulsion of 30-50 mg pirarubicin with 10-20 mg
lipiodol and then inject the Gelatin foam or PVA em-
bolization particles until the tumor feeding vessels are
completely obstructed. The TACE procedure was re-
peated in lesions with incomplete tumor necrosis or
regrowth or new hepatic lesions. A total of 10 patients
repeated TACE therapy as recommended after un-
dergoing a medical evaluation, which was based on
their physical status; the second TACE therapy ses-
sions were performed after the second PET/CT scans.

Follow-up

The patients were followed up with regular
clinical examinations including blood tests and con-
trast-enhanced spiral computed tomography (CT) at
one month (baseline, range 30~39 d) after the first
TACE and every two months thereafter. Moreover,
18F-Fluoro-deoxyglucose (FDG) PET/CT assessments
were performed before the first TACE (baseline or
PET/CT1, range 1~15 d) and one month after TACE
therapy (PET/CT2, range 27~45 d). The overall sur-
vival (OS) was measured from the beginning of the
first TACE therapy to the date of death or the last
follow-up. The time to progression (TTP) was defined
as the time from the first TACE to radiological disease
progression according to the modified Response
Evaluation Criteria in Solid Tumors (mRECIST),
which was based on the ratio change of the longest
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diameter of the enhancing lesion according to con-
trast-enhanced CT. Complete response (CR) was de-
fined as a 100% decrease in the lesion, partial response
(PR) was defined as at least a 30% decrease, progres-
sive disease (PD) was defined as at least a 20% in-
crease, and other findings were defined as stable dis-
ease (SD). Patients with CR or PR were considered
responders. Patients with SD or PD were considered
non-responders.
PET imaging acquisition and analysis

A whole body PET/CT scanner, Biograph
TruePoint 40 PET/CT (Siemens Medical Systems,
USA), was used to image all patients. Before the test,
patients fasted for 26 hours, and their blood glucose
levels were <140 mg/dl. Approximately 5.5 MBq/kg
of body weight of 8F-FDG (275~528 MBq, 7.43
mCi~14.27 mCi) was administered intravenously and
then all patients rested for 45 min. The $F-FDG
PET/CT scan was performed from the skull base to
the proximal thigh. Images were reconstructed onto a
square matrix, corrected for attenuation, and inte-
grated. Two nuclear medicine specialists who were
unaware of the patient clinical information evaluated
the BE-FDG PET/CT scans. For semiquantitative
analysis, a three-dimensional volume of interest (VOI)
was drawn for each lesion as well as for spheroidal
normal liver tissue (D=3 cm, as non-tumor tissue)
using Ture-D software in a Siemens Biograph work-
station.

TSUV =Tumor SUV
LSUV=Liver SUV
ATSUVmax= TSUVmax(PET/CT1) - TSUVmax(PET/CT2)

ATSUVmax%=[TSUVmax(PET/CT1) - TSU-
Vmax(PET/CT2)]/ TSUVmax(PET/CT1)

ATSUVmean= TSUVmean(PET/CT1) - TSU-
Vmean(PET/CT2)

ATSUVmean %=[TSUVmean(PET/CT1) - TSU-
Vmean(PET/CT2)]/ TSUVmean(PET/CT1)

A(TSUVmax/LSUVmean)=ASUVratio=TSUVmax/LSUVm
ean(PET/CT1)-TSUVmax/LSUVmean(PET/CT2)

A(TSUVmax/LSUVmean) %=ASUVratio %=[TSUVmax/LS
UVmean(PET/CT1) -TSUVmax/

LSUVmean(PET/CT2)]/ TSUVmax/LSUVmean(PET/CT1)

Statistical Analysis

All quantitative data are presented as the median
values with ranges, unless otherwise noted. The area
under the receiver operating characteristics (ROC)
curves was used to compare the prognostic value of
the SUVs and generate a cutoff point. A
Mann-Whitney U test was used to compare continu-
ous variables, and a Chi-squared test was used to

compare categorical variables, between the PET/CT
responders and non-responders. The Kaplan-Meier
test was used to generate the survival curves, and the
survival difference between the groups was estimated
by the log-rank test. Univariate and multivariate Cox
regression analyses were used to test the OS prognos-
tic factors. SPSS ver. 16 (SPSS Inc. Chicago, IL, USA)
was used to perform the analyses. Statistical signifi-
cance was defined by a p value < 0.05 or a 95% confi-
dence interval that did not include 1.

Results

Patient characteristics

The patient and treatment characteristics are
outlined in Table 1. A total of 27 patients were diag-
nosed with intermediate-stage HCC according to the
BCLC staging system. The follow-up ended on July
2nd, 2013, and the median follow-up time was 12.6
months (range, 1.8-25.2 months). The median age was
54 years (range of 28-72 years). The study included 23
males and 4 females, and the most common etiology
was hepatitis B or C virus infection (85.2%). All pa-
tients had an ECOG performance status of 0. Twen-
ty-six (96.3%) patients had Child-Pugh class A and 15
(55.6%) had cirrhosis. The median tumor size was 9.2
cm (range, 5.2-16.0cm). Twenty-six (96.3%) patients
had 1-2 nodules and 1 (3.7%) patient had 4 nodules.
The median number of TACE sessions was two
(range, 1~6). The baseline AFP was <200 ng/ml in 13
patients (48.1%) and =200 ng/ml in 14 patients
(51.9%).

SUV variation cutoff point

The areas under the ROC curve of the ATSU-
Vmax, ATSUVmax%, ATSUVmean, ATSUVmean%,
A(TSUVmax/LSUVmean) and A(TSUVmax/
LSUVmean) % were 0.66, 0.72, 0.69, 0.54, 0.62 and 0.67,
respectively. Thus, the ATSUVmax% had the most
discriminative prognostic value, and the cutoff of the
PET/CT response was 0.1 with a sensitivity of 100%
and a specificity of 95.2%. The patients with >0.1 for
the ATSUVmax% were considered PET/CT respond-
ers, and the patients with <0.1 for the ATSUVmax%
were considered PET/CT non-responders. Example
images for three patients according to the ATSU-
Vmax% are shown in Figures 3, 4 and 5.

Comparison of the baseline clinical
characteristics between the PET/CT
responders and non-responders

In this study, 12(44.4%) and 15(55.6%) patients
were PET/CT responders and non-responders, re-
spectively. None of the baseline clinical characteris-
tics, including their age, sex, etiology, Child-Pugh
class, cirrhosis, size and number of tumors, number of
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TACE sessions and laboratory tests, were significantly
different between the two groups (Table 1).

The relationship between the PET/CT
response and contrast-enhanced CT
evaluation

For the mRECIST criteria evaluation, there were
18 (66.7%) contrast-enhanced CT responders, and 9
(33.3%) contrast-enhanced CT non-responders. We

compared the baseline ATSUVmax, ATSUVmax%,
ATSUVmean, ATSUVmean%, A(TSUVmax/
LSUVmean) and A(TSUVmax/LSUVmean)% be-
tween the mRECIST responders and non-responders.
Finally, there was a statistically significant difference
between the two groups for the ATSUVmax% (0.46 vs.
-0.61, p=0.027). The PET/CT response was strongly
related to the mRECIST criteria response (Table 2).

Table I. Baseline clinical characteristics

Variable All Patients (n=27) PET-CT Response (n=12) PET-CT Non-Response (n=15) P value
Age ()

Median (Range) 54 (28-72) 53.5 (34-72) 55 (28-71) 0.751
Sex

Male/Female - No. (%) 23 (85.2%)/ 4 (14.8%) 10 (83.3%)/ 2 (16.7%) 13 (86.7%)/ 2 (13.3%) 1.000
Etiology

HBV/HCV+Other - No. (%) 23 (85.2%)/ 4 (14.8%) 10 (83.3%)/ 2 (16.7%) 13 (86.7%)/ 2 (13.3%) 1.000
Child-Pugh class

A/B-No. (%) 26 (96.3%)/ 1 (3.7%) 12 (100%)/ 0 (0%) 14 (93.3%)/ 1 (6.7%) 1.000
ECOG

0/1 -No. (%) 27 (100%)/ 0 (0%) 12 (100%)/ 0 (0%) 15 (100%)/ 0 (0%) /
BCLC stage

B/C - No. (%) 27 (100%)/ 0 (0%) 12 (100%)/ 0 (0%) 15 (100%)/ 0 (0%) /
Cirrhosis

Yes/Unknown - No. (%) 15 (55.6%)/ 12 (44.4%) 7 (58.3%)/ 5 (41.7%) 8 (53.3%)/ 7 (46.7%) 0.795
Disease burden

PVTT

Yes/No - No. (%) 0 (0%)/ 27 (100%) 0(0%)/ 12 (100%) 0(0%)/ 15 (100%) /
Extrahepatic spread

Yes/No - No. (%) 0 (0%)/ 27 (100%) 0(0%)/ 12 (100%) 0(0%)/ 15 (100%) /
Baseline tumor size (cm)

Median (Range) 9.2 (5.2-16) 7.65 (5.2-15.5) 9.8 (5.8-16) 0.071
No. of HCC nodules

1-2/23-No. (%) 26 (96.3%)/ 1 (3.7%) 12 (100%)/ 0 (0%) 14 (93.3%)/ 1 (6.7%) 1.000
Baseline AFP (ng/ml)

<200/2 200 - No. (%) 13 (48.1%)/ 14 (51.9%) 7 (58.3%)/ 5 (41.7%) 6(40%)/ 9 (40%) 0.343
Liver biopsy

Yes/No - No. (%) 15 (55.6%)/ 12 (44.4%) 7 (58.3%)/ 5 (41.7%) 8(53.3%)/ 7 (46.7%) 0.795
Ascites

Yes/No - No. (%) 2(7.4%)/ 25 (92.6%) 0(0%)/ 12 (100%) 2 (13.3%)/ 13 (86.7%) 0.487
No. of TACE

Median (Range) 2 (1-6) 1 (1-6) 2 (1-5) 0.337
Baseline laboratory values

White blood cell, *10E9/L

Median (Range) 5 (3.07-9.35) 4.15 (3.07-8.14) 5.38 (3.19-9.35) 0.137
Hemoglobin, g/L

Median (Range) 134 (97-176) 133.5 (121-151) 138 (97-176) 0.420
Platelets, *10E9/L

Median (Range) 154 (60-263) 122 (60-225) 172 (63-263) 0.113
Alanine aminotransferase, IU/L

Median (Range) 43 (12-114) 35.5 (12-82) 47 (23-114) 0.092
Aspartate aminotransferase, IU/L

Median (Range) 45 (13-166) 36.5 (13-109) 62 (21-166) 0.088
Albumin, g/L

Median (Range) 38.8 (31-48) 38.6 (33.2-48) 38.8 (31-47.4) 0.826
Total bilirubin, umol/L

Median (Range) 14.2 (5.2-28.3) 14 (5.2-22.4) 14.2 (7.2-28.3) 0.770
Serum creatinine, umol/L

Median (Range) 74 (53-114) 72.5 (61-114) 74 (53-90) 0.283
International normalized ratio

Median (Range) 1.12 (0.92-1.43) 1.07 (0.92-1.25) 1.12 (1.05-1.43) 0.070

Abbreviations: PET-CT, positron emission tomography-computed tomography; HBV, hepatitis B virus; HCV, hepatitis C virus; ECOG, Eastern Cooperative Oncology
Group; BCLC, Barcelona Clinic Liver Cancer; PVTT, portal vein tumor thrombosis; HCC, hepatocellular carcinoma; AFP, alpha-fetoprotein;TACE, transarterial chemoem-

bolization.
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Table 2. Correlation between PET/CT assessment and con-
trast-enhanced CT evaluation

PET-CT evaluation mRECIST P value

Response Non-Response

(CR+PR) (SD+PD)

(n=18) (n=9)
TSUVmax(Baseline) 49 7.36 0.476
TSUVmax/LSUVmean(Baseline) 2.98 3.85 0.356
ATSUVmax 0.48 -0.53 0.06
ATSUVmax% 0.46 -0.61 0.027
ATSUVmean 0.16 -0.11 0.054
ATSUVmean% 0.095 -0.08 0.06
A(TSUVmax/LSUVmean) 0.29 -0.46 0.72
A(TSUVmax/LSUVmean) % 0.08 -0.12 0.105

Abbreviations: PET-CT, positron emission tomography-computed tomography;
mRECIST, Modified Response Evaluation Criteria in Solid Tumor; CR, complete
response; PR, partial response; SD, stable disease; PD, progressive disease; SUV,
standard uptake value.

The relationship between the PET/CT
response and survival

The median OS for all patients was 15.4 months
(95%Cl, 3.3-27.5 months). The cumulative OS rates in
the PET/CT responders at 6, 12, 18 and 24 months
were 100%, 83.3%, 74.1% and 59.3%, respectively. The
cumulative OS rates in the PET/CT non-responders
were 80%, 40%, 24% and 24%, respectively. The OS
was significantly better for the PET/CT responders
than for PET/CT non-responders (p=0.025) (Figure 1).

The median TTP for all patients was 11.4 months
(95%CI, 6.7-16.1 months). The median TTP was 18.3
months in the PET/CT responders and 7.1 months in
the PET/CT non-responders. The median TTP for the
PET/CT responders trended towards, but was no
significantly =~ higher than for the PET/CT
non-responders (p=0.172) (Figure 2).

Univariate analysis demonstrated that the liver
biopsy and PET/CT response were the prognostic
factors for the OS (Table 3). Multivariate analysis
further confirmed that the liver biopsy (HR=3.65,
95%ClI, 1.22-10.91; p=0.021) and PET/CT response
(HR=4.05, 95%CI, 1.21-13.60; p=0.024) were inde-
pendent prognostic factors for the OS (Table 3).

Table 3. Independent predictors for overall survival
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Figure |. The median OS for all patients was 15.4 months (95%Cl,
3.3-27.5 months). The OS was significantly better in the PET/CT response
group than in the PET/CT non-response group (p=0.025).
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Figure 2. The median TTP for all patients was |1.4 months (95%Cl,
6.7-16.1 months). The median TTP for the PET/CT responders was higher
than for the PET/CT non-responders; however, this difference was not
statistically significant (p=0.172).

Variable Univariate analysis Multivariate analysis

HR 95%CI P value HR 95%CI P value
Age (y) 0.97 0.932-1.010 0.14 / / /
Sex
Male vs. Female 0.685 0.190-2.468 0.563 / / /
Etiology
HBV vs. HCV+Other 3.151 0.414-24.001 0.268 / / /
Child-Pugh class
Bvs. A 0.045 0.000-1.399 0.558 / / /
Cirrhosis
Unknown vs. Yes 1.264 0.448-3.566 0.658 / / /
Baseline tumor size (cm) 1.05 0.899-1.225 0.54 / / /
No. of HCC nodules
>3 vs.1-2 1.565 0.203-12.094 0.668 / / /
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Variable Univariate analysis Multivariate analysis

HR 95%CI P value HR 95%CI P value
Baseline AFP (ng/ml)
>200vs. <200 2.256 0.767-6.631 0.139 / / /
Liver biopsy
No vs. Yes 3.24 1.104-9.509 0.032 3.65 1.221-10.914 0.021
Ascites
Yes vs. No 0.687 0.089-5.275 0.718 / / /
No. of TACE 0.857 0.560-1.310 0.476 / / /
PET-CT
Non-response vs. Response 3.529 1.094-11.385 0.035 4.051 1.207-13.600 0.024

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; PVTT, portal vein tumor
thrombosis; HCC, hepatocellular carcinoma; AFP, alpha-fetoprotein;TACE, transarterial chemoembolization; PET-CT, positron emission tomography-computed tomogra-

phy.

Before treatment After treatment

Figure 3. A: PET, B: CT, C: PET/CT fused axial imaging, and D: enhanced
CT. Baseline and follow-up images after TACE in a 37-year-old male
patient with HCC (once TACE, OS 3.23 m, PET no response, mRECIST
SD). The time elapsed after TACE was 31 d for enhanced CT and 35 d for
the PET/CT scan, respectively. There was high tumor uptake in the first
PET scan (left) and higher local lesion uptake in the second scan (right),
indicating a poor prognosis after TACE. Early PET after therapy provided a
more accurate evaluation than enhanced CT.

Before treatment After treatment

Figure 4. A: PET, B: CT, C: PET/CT fused axial images, and D: enhanced
CT. A 70-year-old male with HCC (once TACE, OS 9.77 m, mRECIST PR,
PET no response). The time elapsed after TACE was 30 d for enhanced CT
and 34 d for the PET/CT scan, respectively. There was high tumor uptake
in the first PET scan (left) and relatively low uptake in the second scan
(right) after therapy, but the patient belonged to the PET non-response
group, indicating a poor prognosis.
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Before treatment After treatment
Figure 5. A: PET, B: CT, C: PET/CT fused axial images, and D: enhanced
CT. A 60-year-old male with HCC (once TACE, OS 24.6 m, mRECIST CR,
PET response). The time elapsed after TACE was 31 d for enhanced CT
and 32 d for the PET/CT scan, respectively. Compared with high tumor
uptake in the first PET scan (left), there was no '®F-FDG uptake in the
tumor or surrounding tissue in the second scan (right). Both PET/CT and
enhanced CT indicated a good response to treatment.

Discussion

We evaluated the efficacy and prognosis of
18E-FDG PET/CT in 27 HCC patients during TACE
therapy. The ATSUVmax% in the first month after
TACE has potential prognostic value for HCC pa-
tients. To the best of our knowledge, this is the first
study focusing on the prognostic value of the 8F-FDG
PET/CT parameter changes in HCC patients treated
with TACE.

The semi-quantitative parameters, such as the
SUV, were affected by the degree of tumor differenti-
ation, whole tumor necrosis size and degree of un-
derlying cirrhosis in the baseline scan. We found that
the SUV change was objectively better at predicting
patient survival after TACE. Furthermore, it is rea-

sonable to evaluate these differences by comparing
the target versus background range of semiquantita-
tive SUVs. Meanwhile, patients with an adjusted
ATSUVmax%=0.1 had a better OS rate than the pa-
tients with a ATSUVmax% <0.1. With Cox regression
analysis, we also found that the ATSUVmax% was an
independent prognostic factor for the OS. Moreover,
the ATSUVmax% was strongly related to the mRE-
CIST criteria assessment.

Although factors such as the ECOG PS, AFP
concentration, and portal vein thrombosis were sig-
nificantly related to survival in other studies, the
SUVs from 8F-FDG PET have several advantages
over the other potential biological or imaging mark-
ers. The SUV reflects the tumor cell biology regardless
of the treatment status [15]. The SUV ratio correlates
with the tumor volume doubling time and cumulative
survival rate for primary HCC; a high SUV ratio sig-
nifies more malignant tumors and, thus, a worse
prognosis [20]. Many previous studies have focused
on semi-quantitative parameters such as the simple
TSUVmax and have related them to the survival time
after several treatments, such as traditional chemo-
therapy, radiotherapy, resection, TACE and Sorafenib
[9,15-18]. Lee et al. found that the tumor SUVmax is a
good prognostic factor and Song et al. confirmed that
the TSUVmax/LSUVmean (SUV ratio) is the better
prognostic factor [17,18]. Thus the degree of FDG up-
take (SUV ratio) in HCC should be a useful prognostic
marker.

The median OS was 15.4 months for the entire
cohort (Figure 1). Unfortunately, TACE of large HCC
is predisposed to unsatisfactory long-term outcomes.
One potential reason for this may be the increase in
the plasma vascular endothelial growth factor (VEGF)
levels after TACE [21,22]. Disturbances in the tumor
microenvironment following TACE lead to increased
hypoxia and up-regulation in hypoxia inducible fac-
tor-la, VEGF and platelet-derived growth factor re-
ceptor (PDGFR), resulting in tumor angiogenesis
[21,22]. These effects may also explain the enhanced
18E-FDG uptake around the tumor after TACE in pa-
tients with shorter survival times (Figure 3) [23,24].
Therefore, 8F-FDG PET/CT still provides a useful
tool for the early prediction of a patient’ prognosis
after TACE.

18E-FDG PET/CT is a well-established functional
imaging technique for diagnostic oncological imaging
that provides information about the glucose metabo-
lism of lesions. In contrast with contrast-enhanced
ultrasonography (CEUS), PET/CT is not operator
dependent. As a whole body surveillance imaging
technique, PET/CT, unlike for CT or MRI, does not
require dedicated software for performing calcula-
tions and can be used to evaluate both primary and
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metastatic lesions in a single study. In this study,
100% of the lesions were visible by PET/CT imaging,
and eight patients were excluded after baseline scans.
The baseline PET/CT scan can predict the patient’
prognosis, decreasing unnecessary financial costs and
patient suffering. An interim PET scan after TACE
was also performed to monitor the early treatment
response, which provided more useful therapy eval-
uation than the baseline scan (Figure 1).

There are several limitations to this study. First,
the small sample size may result in statistical bias and
inaccurate conclusions, which may explain the lack of
a relationship between the AFP level and SUV in our
study [17]. Next, the patients underwent different
treatment regimens, according to their needs after the
second PET/CT, which may have influenced their
outcomes. Although we found a significant relation-
ship between the degree and ratio change of 8F-FDG
uptake with the prognosis, the 8F-FDG PET SUV,
unlike with biomarkers, is not an independent indi-
cator of progression in HCC patients. Lastly, although
FDG PET/CT has a low sensitivity for HCC, PET/CT
has an important role in predicting the prognosis for
HCC patients [18].

Conclusion

18E-FDG PET/CT has diagnostic value in de-
tecting viable HCC patients. We found that the
ATSUVmax% from early interim PET/CT after TACE
is helpful in predicting the HCC patient prognosis,
which may help determine the viability of HCCs in
patients with high baseline SUVs on follow-up.
Therefore, 8F-FDG PET/CT may provide valuable
information that can be used in the treatment re-
sponse evaluation and clinical decision making pro-
cess. Furthermore, a well-designed, larger cohort of
patients is still needed to validate the results of this
study.
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