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Abstract

AIM: To investigate the correlation of *F-fluorodeoxy-
glucose (**F-FDG) positron emission tomography (PET)
with clinical features and the prediction of treatment
response.

METHODS: A total of 83 hepatocellular carcinoma
(HCC) patients undergoing '*F-FDG PET before transar-
terial chemolipiodolization with systemic chemo-infusion
between October, 2006 and May, 2009 were retrospec-
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tively enrolled. The patients included 68 men and 15
women (mean age, 60 + 10.7 years). The effect of '°F-
FDG-monitored PET uptake on clinical features and on
the evaluated treatment response was ascertained with
modified Response Evaluation Criteria in Solid Tumors.
The PET parameters of maximal standardized uptake
value of the tumor (Tsuvmax), the ratio of the tumor
maximal standardized uptake value (SUV) to the liver
maximal SUV (Tsuvmax/Lsuvmax) and the ratio of tumor
maximal SUV to the liver mean SUV (TsuVmax/LSUVmean)
were tested as predictive factors.

RESULTS: Among the 3 SUV parameters, the Tsuv-
max/LSUVmean ratio (cutoff value of 1.90) was significantly
associated with tumor burden including tumor size, tu-
mor number, o-fetoprotein levels and tumor stage (P <
0.001, » = 0.008, » = 0.011, P < 0.001, respectively).
The objective response rates in patients with a high
SUV ratio (= 1.90) were significantly better than those
with a low SUV ratio (< 1.90) (P = 0.020). The overall
survival rates of patients exhibiting a low Tsuvmax/Lsu-
vmean ratio (< 1.90) and those with a high SUV ratio (=
1.90) was 38.2 and 10.3 mo, respectively (P < 0.01).
However, the time to progression showed no significant
difference between the groups (P = 0.15).

CONCLUSION: F-FDG PET can be an important
predictor of HCC treatment. In particular, the Tsuvmax/
Lsuvmean ratio (cutoff value of 1.90) can provide useful
information in treatment prognosis for HCC patients
treated with locoregional therapy.

© 2012 Baishideng. All rights reserved.

Key words: *F-fluorodeoxyglucose positron emission
tomography; Transarterial chemolipiodolization with
systemic chemo-infusion; Treatment response; Predic-
tive factor; Overall survival
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predictor of treatment response. Finally, the probability
of prognostic ability of "F_.FDG PET for the prediction
of treatment response in HCC was assessed.

MATERIALS AND METHODS
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth most com-
mon malignancy, with an increasing incidence world-
wide", and the third most common cause of cancer
related death®”. Surveillance programs have been imple-
mented for cirrhotic patients. However, curative therapies
such as resection or transplantation can be applied to
fewer than 30% of HCC patients”, because most are
diagnosed at an intermediate-to-advanced stage of the
disease. The prognosis of HCC patients remains poor,
and life expectancy is difficult to predict because of vari-
able factors that include tumor burden and liver reserve
function, Thus, it is important to assess the aggressive
nature and metabolic change in HCC because this infor-
mation is valuable in predicting the treatment response
and in aiding in the selection of treatment modalities.
One approach used to assess the biological activity of a
tumor is positron emission tomography (PET).
"F-fluorodeoxyglucose (FDG) PET is an imaging
modality that can gauge the glucose metabolism of tu-
mors, which has been established as a useful diagnostic
tool for evaluating extrahepatic metastasis”. However,
"F-FDG PET has limitations in its ability to detect pri-
mary HCC because of variable F-FDG uptake in HCCY,
Nonetheless, PET monitored FDG uptake has the po-
tential to be an additional tool for assessing biological
behavior in HCC™. The difference in uptake between
a tumor and the liver can be expressed as a standardized
uptake value (SUV) ratio (T/Lsuv), which is associated
with prognostic aspects of tumor aggressiveness such
as differentiation grade, tumor size/number and tumor
recurrence in liver transplantationlg]. It is feasible that
FDG uptake, similar to tumor size/number and vascular
invasion, may be of value in the prognosis of the treat-
ment response in HCC™™. However, the usefulness of
"F-FDG PET has not been investigated in the prediction
of treatment response for HCC by transarterial chemo-
lipiodolization (TACL) with systemic chemo-infusion.
The present study was undertaken to evaluate whe-
ther FDG uptake in HCC correlated with tumor char-
acteristics and to determine, which PET/computed
tomography (CT) parameter is especially important as a
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Patients

A total of 83 HCC patients, who were aged > 18 years
were retrospectively selected and analyzed. Patients
included 68 men and 15 women (mean age, 60 + 10.7
years). All patients had undergone "F-FDG PET within
3 d before treatment between October, 2006 and May,
2009. The median duration of follow-up was 10.3 mo
(range, 1.8-35.7 mo). The eligibility criteria were as fol-
lows: no previous transarterial chemo embolization,
chemotherapy or radiotherapy; a confirmed diagnosis
of HCC according to the American Association for the
Study of Liver Disease criteria; an Eastern Cooperative
Oncology Group performance status of 0 or 1; and pre-
served liver function (Child-Pugh class A or B). Patients
with potentially resectable or ablative lesions who were
high risk for surgery and radiofrequency ablation were
also enrolled. Exclusion criteria included any extrahepatic
metastasis, another primary tumor, advanced liver disease
(bilirubin levels > 3 mg/dlL, and a level of aspartate ami-
notransferase (AST) or alanine transaminase (ALT) > 5
X the upper limit of normal). The study was approved by
the institutional Ethics Review Board and was in compli-
ance with the Declaration of Helsinki.

Treatment methods

The treatment regimen was a combination of intra-
arterial epirubicin (50 mg/m? and/or cisplatin (60 mg/
m?) in a mixture of lipiodol (5-10 mL) without gelform
embolization, and received an additional systemic infu-
sion of 5-fluorouracil (200 mg/m? after completing
the transarterial chemolipiodolization""'?, The dose or
treatment interval was modified whenever any treatment-
related toxicity was encountered. Based on our previous
report, the following formula for dosage modification
was derived: administration dosage = D X body surface
area (BSA) X M where D is initial dosage of each agent,
BSA is body surface area, and M is the modification rate
= (white blood cell count/4000) X [1-(age-45)/100] X
[1-(Child-Pugh score-5)/10]. Accotrding to this formula,
the administration dosage of each chemotherapeutic
agent was modified. Only the Child-Pugh score was cal-
culated using this formula if the patient’s white blood
cell count was > 4000/mm’ or the patient’s age was < 45
years!”

Follow-up imaging and laboratory tests including
a-fetoprotein, albumin, bilirubin, AST, ALT and pro-
thrombin time, were performed 4 wk after treatment.
Repeat treatment was scheduled within 4 wk after follow-
up imaging if there was residual viable tumor.

All CTs were performed with a 64-slice multidetector
CT (Siemen Somatom Sensation 64, Munich, Germany).
CT examination was performed using a 4-phase protocol
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including a non-enhanced acquisition. Arterial phase (de-
lay 20-30 s), portal venous phase (delay 60 s) and delayed
venous phase (delay 80 s) were obtained using 120 mL of
contrast (Topromide 300 mg I/L, Schering, Germany) at
a rate of 4 mL/s. The images were acquited with a slice
thickness of 5 mm.

Treatment response

Treatment response was evaluated at 1 mo after receiving
3 sessions of TACL by modified Response Evaluation
Criteria in Solid Tumors". In the modified criteria of
the tumor response for HCC, complete response (CR) is
the disappearance of any intratumoral arterial enhance-
ment in all lesions; partial response (PR) is at least a 30%
decrease in the sum of the diameters of viable (contrast
enhancement in the arterial phase) lesions; progressive
disease (PD) is an increase of at least 20% in the sum of
the diameters of viable lesions; stable disease (SD) de-
notes any cases that do not qualify for either PR or pPD"
Objective response (OR) included CR and PR.

Evaluation of tumor characteristics according to
treatment response

For the analysis of treatment response, all images were
retrospectively assessed based on consensus by two at-
tending radiologists. The imaging parameters including tu-
mor size and number, portal vein thrombosis and Batce-
lona Liver Clinic Cancer (BCLC) stage was also evaluated.
According to OR, HCC patients were categorized into an
objective response group and a non-response group. The
clinical features including the Tsuvma/Lsuvmean ratio were
evaluated in both groups. Treatment response according
to SUV ratio was analyzed based on stage.

“F-fluorodeoxyglucose- PET/CT

All patients fasted for at least 6 h prior to the PET/CT
study. "FDG (370-555 MBq) was injected intravenously,
and scanning began 60 min later. None of the patients
had blood glucose levels > 130 mg/dL before the injec-
tion. No intravenous contrast agent was administered.
Data were acquired using a combined PET/CT in-line
system, Biograph Turepoint (Siemens Medical Solu-
tions, Knoxville, TN). The acquisition time was 2-3 min
pet bed position during PET/CT scanning. Precontrast
CT began at the orbitomeatal line and progressed to the
proximal thigh (130 kVp, 80 mAs, and 5 mm slice thick-
ness; 120 kVp, 50 mAs, and 5 mm slice thickness). The
PET scan followed immediately over the same body re-
gion. The CT data were used for attenuation correction,
and images were reconstructed using a standard ordered-
subset expectation maximization algorithm. The axial
spatial resolution was 4.5 mm or 6.5 mm at the center of
the field of view.

To evaluate *F-FDG uptake, the region of interest
(ROI) was drawn for each tumor, and the normal liver
and measured standardized uptake value in each ROI were
determined. The ROI was drawn to encircle the highest
activity of each tumor. For normal liver regions, two cit-
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cular 1.5 cm-diameter ROIs were drawn in both lobes. All
tumor and non-tumor regions were defined by correlation
with diagnostic CT undergone within 3 d. The maximum
SUV (SUVmax) was measured in each ROI, and mean SUV
(SUVmen) was measured in each normal-liver ROL

Statistical analysis

To evaluate the usefulness of “F-FDG PET, calculated
parameters included the following: the SUVmax of
tumor (Tsuvma), the ratio of tumor SUVmax to liver
maximal SUV (Tsuvin/Lsuvma), and the ratio of tumor
SUVmax to liver mean SUV (Tsuvimas/Lsuvmen). The pre-
dictive value of each factor for the treatment response
was analyzed based on analysis of the area under the re-
ceiver-operating-characteristic curve. After determination
of the most effective "F-FDG PET predictive factor, this
parameter was compared with other prognostic factors,
including tumor size and number, portal vein thrombosis,
serum o-fetoprotein (AFP) and BCLC stage. The signifi-
cance of the prognostic value was analyzed with Mann-
Whitney and Fisher’s exact tests in a univariate analysis
and by logistic regression testing in a multivariate analysis.
A value of P < 0.05 was considered significant (SPSS 16,
IL, Chicago).

RESULTS

Clinical characteristics of the HCC patients

The patients included 68 men and 15 women. The aver-
age age was 60 £ 10.7 years and hepatitis B virus infected
patients were 78%. 85.5% of the patients had Child-Pugh
class A liver function. The mean values of tumor number
and size were 2.2 £ 1.6 cm and 7.5 * 5.0 cm, respectively.
The BCLC stage of the patients consisted of stage A (#
= 206, 31.3%), B (n = 20, 24%) and C (» = 37, 44.5%)).

Predictive values of “F-fluorodeoxyglucose-PET
parameters of objective response

The median values of Tsuvimas, Tsuvmax/Lsuvms and Tsu-
Vinax/ Lsuvmean were 4.03 (1.5-20.8), 1.36 (0.77-7.64) and
1.82 (0.96-10.79), respectively. The area under the curve
of Tsuvm/Lsuvmen was the highest on the receiver-
operating-characteristic curve (Figure 1). The cutoff
value of Tsuvmas, TsSuVmax/Lsuvme and TsuVmas/Lsuvmean
was 4.0, 1.45 and 1.90, respectively. The cutoff level of
Tsuvmas/Lsuvmean was used as the effective parameter of
"F-FDG PET in the prediction of an objective response
to HCC treatment. The tumor characteristics of the 83
patients according to the cutoff value of the Tsuvima/
Lsuvmen ration are summarized in Table 1. Forty patients
displayed a Tsuvina/Lsuvimean = 1.90, and the other 43 pa-
tients showed a Tsuvmax/Lsuvmean < 1.90. Two examples
of FDG uptake according to Tsuvma:/Lsuvmen ratio are
shown in Figure 2. The number and size of the tumors,
portal vein thrombosis, serum AFP, and BCLC stage in
patients with Tsuvma/Lsuvmen (= 1.90) indicated signifi-
cantly more poor prognostic characteristics than in the
other patient group.
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Figure 1 Predictive value of parameters on "F-fluorodeoxyglucose posi-
tron emission tomography. Tsuvma/Lsuvmean (C) demonstrated the highest
area under curve based on the receiver-operating-characteristic curve analysis
compared to Tsuvmax (A), and Tsuvmax/Lsuvmax (B). AUC: Area under curve.

Tumor characteristics according to objective response
CR was observed in 29 (34.9%) of the 83 patients; PR,
SD and PD was observed in 16 (19.3%), 20 (24.1%) and
18 (21.7%) patients, respectively. Objective response rates
were different above (77.7%) and below (23.6%) the 1.90
cutoff value of Tsuvmax/Lsuvinen (P < 0.001).

According to treatment response, HCC patients were
categorized into an objective response group and a non-
response group. The clinical features associated with ob-
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TsuVmax/Lsuvmean Tsuvmax/Lsuvmean P value
< 1.90 (7 = 43) = 1.90 (n = 40)
Mean age + SD (yr) 60 £11.7 59.9+9.7 0.276
Sex (male:female) 34:9 34:6 0.574
Etiology 0.802
HBV/HCV/ 35/4/1/3 34/5/0/1
alcohol/others
Tumor number 1.8+13 2718 0.008
Single/multiple 0.008
Tumor size (cm) 5232 10+5.5 0.000
<3cm 14 1 0.000
3-5cm 11 8
>5cm 18 31
Portal vein 0.000
thrombosis
Absent/ present 39/4 18/22
Child-Pugh class 0.758
A/B 36/7 35/5
Serum AFP (ng/dL)  2928.5+11573.6 35275.2+103428  0.011
<400/> 400 30/13 18/22 0.028
BCLC stage 0.000
A/B/C 21/13/9 7/28/2005

HBV: Hepatitis B virus; HCV: Hepatitis C virus; AFP: Serum a-fetoprotein;
BCLC: Barcelona clinic liver cancer score.

jective response are shown in Table 2. Tumor size, portal
vein thrombosis, BCLC stage and Tsuvmas/Lsuvimen tatio
showed significant differences and were also determined
as prognostic factors in univariate analysis. However, in
the multivatiate analysis, Tsuvms/Lsuvmen was the only
significant factor for objective response (Table 3).

The treatment response according to the Tsuvmas/
Lsuvmen ratio was analyzed based on BCLC stage (Table
4). Treatment response showed a significant difference on
BCLC stage B and C (P = 0.048 and P < 0.001, respec-
tively). These data implicated the Tsuvmax/Lsuvmen ratio
as being associated with HCC in more than the interme-
diate stage.

Overall survival rates and TsuVmax/LsuVmean ratio

During follow-up, 31 of the 83 patients (37.3%) died.
The median survival time was 416 d (range, 55-1221 d).
The overall survival rates of patients exhibiting a low
Tsuvmax/Lsuvmen ratio (< 1.90) and those with a high
SUV ratio (= 1.90) was 38.2 mo and 10.3 mo, respective-
ly. The survival curve is shown in Figure 3. The cumula-
tive survival rates at 6 mo, 12 mo, and 24 mo were 91%,
88%, and 75% in patients with low SUV ratio and 63%,
42%, and 33% in those with high SUV ratio. The patients
exhibiting a low SUV ratio (< 1.90) survived significantly
longer than those with a high SUV ratio (= 1.90). In ad-
dition, tumor size (P = 0.006), number (P < 0.001), portal
vein thrombosis (P < 0.001), AFP (P = 0.016) and BCLC
stage (P < 0.001) were related to overall survival rates.
In the multivariate analysis, the tumor-to-liver ratio of
SUV significantly increased survival rate (Table 5). These
results suggest that this "F-FDG PET parameter was as-
sociated with survival in HCC patients.
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Before treatment After treatment

Figure 2 Baseline and follow-up images after treatment of fluorodeoxyglucose uptake according to the Tsuvmax/Lsuvmean ratio. A: Patient with nodular hepato-
cellular carcinoma (HCC) (white arrow) based on liver dynamic computed tomography (CT) showed fluorodeoxyglucose (FDG) uptake with a low Tsuvmax/Lsuvmean ratio (<
1.90) in ®F-FDG positron emission tomography/CT. After transarterial chemo embolization, this patient showed compact lipiodol uptake (red arrow) on follow-up liver
CT; B: Patient with infiltrative type HCC (white arrow) in liver dynamic CT showed FDG uptake with a high Tsuvmax/Lsuvmean ratio (= 1.90). This patient showed faint
lipiodol uptake (red arrow) in a follow-up liver CT. The patent with a low standardized uptake value (SUV) ratio showed improved treatment response and survival over

the patient with a high SUV ratio (complete response vs stable disease, 782 d vs 167 d, respectively).

Table 2 Tumor characteristics according to objective
response

Table 3 Univariate and multivariate analysis for the factors

that influence objective response

Objective Non-objective P value
response group response group
(n = 45) (n = 38)
Mean age + SD (yr) 60.8 £11.5 59.0+9.7 0.372
Sex (male:female) 37:8 317 0.940
Etiology 0.555
HBV/HCV/alcohol/others  36/5/1/3 33/4/0/1
Tumor number 0.077
Single/multiple 25/20 13/25
Tumor size (cm) 4423 11.2+49 0.000
Portal vein thrombosis 0.000
Absent/ present 42/3 15/23
Child-Pugh class 0.756
A/B 38/7 33/5
Serum AFP 3795+12054 35951 +106137  0.054
BCLC stage 0.000
A/B/C 26/12/7 0/8/30
Tsuvmax/Lsuvmean 0.000
1.90 </=1.90 34/11 9/29

HBV: Hepatitis B virus; HCV: Hepatitis C virus; AFP: Serum o-fetoprotein;
BCLC: Barcelona clinic liver cancer score.

Time to progression and TSUVmax/LSUVmean ratio
Progression of HCC after objective response was ob-
served in 13 of 39 patients (32.5%) with a low Tsuvimax/
Lsuvimen ratio (< 1.90) and 13 of 24 patients (56.5%) with
a high SUV ratio (= 1.90). Although progression of low
ratio patients was slower than that of high ratio patients,
no significant difference was found between both groups
(Figure 3B, P = 0.15).
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P value
Factors Univariate Multivariate
Tumor number single/ 0.077 0.357
multiple
Tumor size (cm) 0.000 0.530
Portal vein thrombosis 0.000 0.386
Absent/present
BCLC stage 0.000 0.408
A/B/C
Tsuvmax/Lsuvmean 0.000 0.020

1.90 </=1.90

BCLC: Barcelona clinic liver cancer score.

DISCUSSION

"F-FDG PET is an imaging modality that can be used to
assess glucose metabolism of tumors. PET detects high
"F-FDG uptake in rapidly growing tumors in which the
rate of glycolysis increases™ . PET CT has been widely
utilized for detection of extrahepatic metastasis from
HCCP', Recent quantitative studies of glucose utiliza-
tion in liver tumors have shown that PET uptake is useful
for tumor characterization and assessment of therapeutic
response . "F-FDG uptake in HCC depends on the
difference in the activity of glucose-6-phosphatase, which
is responsible for the conversion of FDG-G-phosphate
to FDG™. Increased uptake of “F-FDG is associated
with pootly differentiated HCC and poor outcome indi-

July 7,2012 | Volume 18 | Issue 25 |



Song MJ et al. Usefulness of PET/CT

Treatment response

BCLC stage  Tsuvmax/Lsuvmean CR PR SD PD Total P value
A <1.90 18 3 0 0 21 1.0

(n = 26) >1.90 4 1 0 0 5

B <1.90 5 3 2 3 13 0.048
(n = 20) >1.90 0 4 3 0 7

C <1.90 2 4 4 0 10 0.000
(n=37) =1.90 0 1 11 15 27

Total 29 16 20 18 83

CR: Complete response; PR: Partial response; SD: Stable disease; PD:
Progressive disease; BCLC: Barcelona clinic liver cancer score.

Factors Pvalue Exp (B) 95% CI
Age

<60 yr/= 60 yr 0.135 0.814 0.832-3.955
Tumor size

<3cm 0.520

3-5cm 0.456 2420 0.269-20.861

>5cm 0.519 0.689 0.237-2.320
Tumor number

Single/multiple 0.079 0.413 0.154-1.107
Portal vein thrombosis

Absent/ present 0.348 0.636 0.247-1.638
BCLC stage

A 0.032

B 0.034 0.082 0.008-0.824

C 0.053 0.314 0.097-1.017
Tsuvmax/ Lsuvmean

1.90 </ = 1.90 0.036 0.337 0.122-0.932

BCLC: Barcelona clinic liver cancer score; CI: Confidence interval.

cating that "F-FDG uptake in HCC is closely related to
tumor progression and prognosis'”.

The present study demonstrates that "F-FDG PET is
a feasible tool for assessing biological behavior in HCC.
The increase of FDG uptake in HCC was significantly
associated with tumor burdens such as size, number of
tumors and portal vein thrombosis. Because these tumor
burdens are regarded as predictive factors of the aggres-
siveness of HCC, glucose metabolism on “F-FDG PET
may be a factor that is related to the aggressive character
of tumors. FDG uptake is increased in more advanced
HCC stages. The results suggest that PET might be use-
ful as a modality for assessing biologic activity in HCC.

This study focused on the predictive value of FDG
PET uptake for evaluating the treatment response in
HCC patients. Transarterial chemoembolization is the
main treatment that is indicated for unresectable HCC
in intermediate stage based on the BCLC guideline™?”,
but there are limited data on managing these patients”**".
Still, the homogeneity of the treatment modality was
important for more reliable analysis. We previously re-
ported promising results with combination treatment
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Figure 3 Overall survival and time to progression rates according to Tsu-
vmax/Lsuvmean level. A: Patients exhibiting low Tsuvmax/Lsuvmean (< 1.90) survived
longer than those with high Tsuvmax/Lsuvmean (= 1.90); B: No significant differ-
ence of progression was evident between patients exhibiting low Tsuvmad/Lsu-
vmean @and those with high Tsuvmad/Lsuvmean. SUV: Standardized uptake value.

using TACL and systemic chemo-infusion therapy for ad-
vanced HCC with portal vein invasion'”. This combina-
tion therapy could be applied for treating advanced HCC.
At this point, the present study determined the predic-
tive factors for treatment response of the combination
therapy in deciding on a management strategy for HCC.
Tumor burdens such as tumor size and the reserved liver
function have been previously reported to be predictive
factors for treatment responsem]. However, these factors
are unable to exactly predict the degree of tumor ma-
lignancy, and there is a need for considering PET CT in
assessing the biological activity of HCC as an additional
predictive factor.

"F-FDG uptake showed the potential to predict the
TACL with systemic chemo-infusion treatment response
for HCC, with a cutoff Tsuvma/Lsuvmen value of 1.90.
Objective response rates were significantly different
above (77.7%) and below (23.6%) the cutoff value (P <
0.001). According to stage, the prediction of treatment
response after three cycles of TACL was significantly
better in the B and C stage than in the A stage (P = 0.048,
P =0.000, respectively). These facts demonstrate the pre-
dictive value for “F-FDG uptake in HCC.

Presently, the SUV ratio correlated with treatment
response suggesting that this ratio may be a useful index
of HCC aggressivenessps’w]. Previous reports have dem-
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onstrated comparative SUV ratio between tumors and
non-tumors is a more useful parameter than the SUV of
tumors”™’*?, Because "F-FDG uptake is affected by un-
detlying liver cirrhosis, the ratio reflects more the undetly-
ing variation of glucose metabolism in the liver than SUV
of tumor itself™*. This SUV ratio correlates with tumor
volume doubling time and the differentiation of HCCP
The tumot-to-non tumor ratio of SUV may be an effec-
tive parameter of progression or aggressiveness in HCC.

Furthermore, our principal finding is that the SUV
ratio in FDG PET diagnosis before treatment is an in-
dependent predictor of survival in unresectable HCC
patients. This finding is compatible with previous studies
performed in other treatments such as LT and liver re-
section™. In the univariate analysis, tumor size, portal
vein thrombosis and BCLC stage were determined to be
as significant as the Tsuvmax/Lsuvmen ratio. The increase
in FDG uptake ratio in HCC was significantly associated
with the aggressive character of the tumor burden such
as size, number of tumors and portal vein thrombosis.
Howevet, in the multivariate analysis, Tsuvmax/Lsuvmean
was a significant prognostic factor with BCLC stage. This
result suggests the ratio of "F-FDG uptake might pro-
vide additional information to staging system.

The BCLC staging system has been used to predict
outcome and inform decision about treatment strategy
in HCCP. Although this system includes vatiables such
as tumor burden and liver function reserve, according to
Child-Pugh class and performance status, this stage does
not adequately consider the biological activity of HCC.
FDG-PET permits the evaluation of glucose metabolism
in HCC and the detection of extrahepatic metastasis’ "
The determination of the SUV ratio might contribute
to the clinical management of HCC patients and com-
pensate for the drawbacks of this staging system for the
prediction of treatment response and prognosis in HCC.

This study has some limitations inherent to a retro-
spective study. First, the number of HCC cases for each
stage was relatively small, although PET/CT was pet-
formed to detect extrahepatic metastasis and to evaluate
the treatment response. Second, sorafenib is considered
to be the standard treatment in advanced HCC. Sorafenib
was not applicable in the advanced HCC cases in our
study. However, we showed beneficial results with com-
bination treatment using TACL and systemic chemo-
infusion therapy for advanced HCC and the homogeneity
of treatment would rather allow a more reliable analysis.
We intended to analyze the cortelation of tumor charac-
teristics and treatment response according to "E-FDG
uptake. Prospective studies are needed to confirm these
results in the future.

In summary, this study shows that "F-FDG PET is
a significant predictor of treatment response with TACL
and systemic chemo-infusion therapy in HCC. The Tsu-
Vmax/ Lsuvmen, can be a significant way of distinguishing,
overall survival. Therefore, "F-FDG PET could provide
effective information on the prognosis of the treatment
response in the evaluation of HCC cases.

(4 9
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COMMENTS

Background

"®F-fluorodeoxyglucose positron emission tomography (*F-FDG PET) is an
imaging modality that can assess the glucose metabolism of tumors. PET moni-
toring of FDG uptake may be an additional tool to assess biological behavior of
hepatocellular carcinoma (HCC). The present study evaluated the correlation of
"*F.FDG PET with clinical features and prediction of treatment response.

Research frontiers

This study showed that the standardized uptake value ratio of FDG uptake
could be used to predict the treatment response and overall survival of HCC
patients treated with transarterial chemo embolization (TACE).

Innovations and breakthroughs

F.FDG PET is a significant predictor of treatment response with transarterial
chemolipiodolization (TACL) and systemic chemo-infusion therapy in HCC. The
Tsuvmax/Lsuvmean (cutoff value of 1.90) was significantly associated with overall
survival of HCC patients.

Applications

The study results suggest that the FDG PET is a potential modality that could
be used in predicting treatment prognosis for HCC patients treated with locore-
gional therapy.

Terminology

TACL refers to transarterial treatment with chemotherapeutic agents and lipiodol
without embolic materials such as gelatin or polyvinyl alcohol particles. Sys-
temic chemo-infusion is a type of systemic chemotherapy that is administrated
after TACE.

Peer review

In this study, the authors have studied the role of FDG PET in the evaluation of
treatment response in patient undergoing the TACL procedure for treatment of
HCC. Based on a retrospective review of 83 patients, the authors find that FDG
PET can be used to predict the treatment response to HCC. This study is inter-
esting and well performed, and the authors need to be lauded for their efforts.
The findings of this study will definitely contribute to the scientific literature and
improve our understanding of the biological behavior of HCC.
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