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Effect of preoperative transcatheter arterial chemoembolization

on tumor cell activity in hepatocellular carcinoma
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Objective = To evaluate the role of preoperative
transcatheter arterial chemoembolization£™ TACE£0 as
a palliative approach in hepatocellular carcinoma
£°HCCEO

Methods From January 1992 to December 1998£-279
patients with HCC underwent curative liver resection.
One to five courses of TACE prior to liver resection
were performed in 117 patientsE” TACE group£€-while
the other 162 patients received only liver resection
£ control group£® All 279 specimens of resected tumors
were submitted to the following assessmentsE°PCNA
and expression of P53 protein. All specimens from the
TACE group were examined for downstaging or
necrosis of tumors.

Results In the TACE groupf- gross inspection
revealed downstaging or necrosis of tumor in all cases.
Total necrosis£ 100%£0 of tumor was observed in
11.1% of 117 patientsE- > 90% but incomplete
necrosis in 15.4%£-50% — 90% necrosis in 46.2%
and < 50% necrosis in 27.3%.
extensive and homogenous coagulative necrosis was
observed. Viable cancer cells were also present within
and outside the tumor capsule in 111 cases. In the
remaining 6 casestE-the tumor necrosed completely. In
control group£-necrosis was observed in 8.0% of 162
cases and reduction of tumor size was <20%.
MicroscopicallyE-~viable HCC cells were noted in all
cases. There was no statistical difference in expression
of P53 protein between the TACE and control group.
High labeling index of PCNA was significantly higher in
the TACE group.

Conclusions TACE has a marked antitumor effect
resulting in various degree of tumor necrosisE-but only
a small proportion of tumors show complete necrosis.
Since the residual tumor cells following preoperative
TACE may have more aggressive behaviorE- we
conclude that sequential liver resection is the preferred
therapy whenever feasible and preoperative TACE

Microscopically£-

should be avoided in resectable HCC.
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Liver resection is still the most effective treatment
available for patients with hepatocellular cellE” HCCEQ at
present. During the last two decadesE-screening high-risk
population for HCC using ultrasonography and serum alpha-
fetoprotein£ " AFP£0 levels has increased the number of
patients with HCC detected at early stages. NeverthelessE-
because of the severity of the underlying liver cirrhosisE-the
location of the tumor within the liverf-or the extent of liver
involvementE-less than 30% are resectable at the initial
diagnosis. The overall long-term results after resections of
HCC have been disappointingE-since tumor recurrence is
frequent. The 1- and 2-year recurrence rates following liver
resection even for a small HCC are very highEveaching 33 %
and  50%£-  respectively.' Transcatheter  arterial
chemoembolizationf” TACEEOwas developed as a palliative
treatment for patients with unresectable lesions and some
studies showed that preoperative TACE reduced tumor sizef-
increased resectabilityE~ and prevented dissemination of
cancer cells during surgeryE- correlated with improved
survival.>  TACE has also been used as an adjunctive
therapy with liver resection or liver transplantation in an
attempt to shrink the tumor. UnfortunatelyfE-a less clear
advantage was found in more recent studies. Two prospective
randomized trials of TACE for unresectable HCC failed to
demonstrate any survival benefit.®  The discrepancies among
the older and newer trials may be due to the heterogeneity of
the enrolled patients as well as the specific TACE methods
usedE-making the overall results. This study assessed the

effect of preoperative TACE on the labeling index of PCNAE-

expression of P53 protein and downstaging or necrosis of
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tumor in resected tumor specimens. We evaluated the role of
TACE as an adjunctive modality in the treatment of HCC.

METHODS

Patients

From January 1992 to December 1998£-a total of 279
patients with HCC were referred to our center for surgery.
There were 263 men and 16 women with mean age of 50
yearE rangeE29 to 65£0 A diagnosis of HCC was obtained

for all patients by preoperative US or/and computed
tomographyE CTECand confirmed by biopsy.

Surgical procedure

The patients were randomly divided into two groups. In
the TACE groupE=117 patients underwent 1 -5 courses
chemoembolization prior to liver resection. In the control
groupE-162 patients received initial liver resection without
preoperative TACE. The extent of liver resection was carried
out based on the location of tumorE- the severity of
concomitant liver cirrhosis and preoperative liver reserve
function.

Histopathologic studies

Surgical specimens were microscopically examined for
features of tumorE-such as size and number of nodulesE-
distance from the surgical margin and necrosisE-which was
defined as complete if no viable cells were found in all
nodules. Tumor size and number were measured on
preoperative US or CT. The size of the nodule on the

resected specimens was taken as the final size.

Immunohistochemical staining

The formalin-fixedE-paraffin-embedded specimens were
examined immunohistochemically using anti-monoclonal
antibody Pc-10 and anti-P53 monoclonal antibody Do-7
£7LSAB kit Dako£@ The deparaffinized tissue sections were

treated in a microwave oven before immunohistochemical

staining for P53.*

The number of positive nuclei were semiquantitatively
evaluated by counting the number of positive nuclei in 8 — 10
random medium powerfE” x 100£OQfields. Four degrees of
positive nuclei of proliferate cell antigenf£ PCNA £0were
identifiedEP® + i£°< 25%E£1#° 111 £25% — 50%£r° 11 i £°
51% — 75%£-andi °Hi£°> 75% . Four degrees of positive
nuclei of P53 were identifiedEP°-i£° < 25% or no positive
cellfi? + i£25% - 29% &7 +i£B30% — 70% E-andj ° i £°
>T70% .

PCR/SSCP method
Single-stranded conformational polymorphism analysis of
polymerase chain reaction productsE” PCR/SSCP£0method

was used to examine mutations of the P53 gene in exons

5-8.°

Statistical analysis
Data were analyzed by the Chi-square test. A P value
< 0.05 was considered statistically significant.

RESULTS

Histopathologic findings
In the TACE groupE- gross inspection revealed a
downstaging or necrosis of tumor to variable extent in all
cases. Total necrosis of tumor was observed in 13 cases
£713/117£411.1%£8-over 90% but incomplete necrosis was
seen in 18 case£ 18/117E115.4%EE650% — 90% necrosis
in 54 casesE 54/117£-46.2%£0and 32 casesE " 32/117£-
27.3%£0 had a than  50%

MicroscopicallyE— extensive and homogenous coagulative

less tumor  necrosis.
necrosis was found in the tumor. Howeverf-wviable cancer
cells were also present within and outside the tumor capsule
in 111 cases. In the remaining 6 casesE-the tumor necrosed

completely.

In the control groupE-necrosis was observed in 13
£713/162£-8.0%£ECcases. The reduction of tumor volume is
less than 20% . MicroscopicallyE-viable HCC cells were

noted in all cases.

Mutations of P53 genef-expression of P53 protein and
labeling index of PCNA

Using the PCR/SSCP techniqueE-mutations of the P53
gene were detected in 40 cases in TACE group. Out of
themEB3 cases had mutations in exon 5£-5 cases in exon 6E-
18 cases in exon 7 and 15 cases in exon 8. High or positive
expression of P53 protein was present in each of these 40

cases.

In the control groupE-mutations of P53 gene were found
in 59 case€£ 59/162£-86.4%£0 Out of themEB9 cases had
mutations in exon 5£7 cases in exon 6E23 cases in exon 7
and 18 cases in exon 8. High or positive expression of P53
protein was detected in 53 cases. There is no statistical
difference in the expression of P53 protein between TACE
and control groups. High labeling index of PCNA was
significantly more frequent in TACE groufE” Table£®

Table. Expressions of PCNA and P53 protein in resected HCC
Labeling index of PCNA

P53 expression

Groups  n

+ and + Hf and fH -and + + and
TACE 111 3%¥735.1%£0 7E764.9%£0 2£23.4%£0 8% 76.6%£0
Control 162 9E759.9%£0 6£40.1%£0 3E20.4%£0 12£79.6%£8

+ and Jr+£°nigh labeling index of PCNAESH and HHE9ow labeling index of
PCNAE» and + £%egative or low expressionE»H and tH£%high P53 expression.
* 3% =16.1284£-P = 0.0001£~vompared with TACE groupE»# y* = 0.3624£-P
= 0.5472E~compared with TACE group.
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DISCUSSION

HCC is one of the most common malignant neoplasms.
For patients with early diseaseE-liver resection or liver
transplantation is the most effective form of treatments.
UnfortunatelyE= only a minor proportion of the patients
currently diagnosed with HCC may benefit from these radical
options. The majority of the HCC patients will be treated
with palliative approaches to improve the resectability rate
and prolong survival.

The rationale for treating HCC by TACE evolved from
the observation thatE-in contrast with liver parenchymaf-
about 90% of blood supply of this neoplasm are from the
hepatic artery. The obstruction of blood supply resulis in
extensive tumor necrosis caused by ischemia. The addition of
chemotherapy aimed to enhance the antitumor effect of the
ischemia. Despite its theoretical advantagesE-it is commonly
accepted that TACE induced only partial necrosis of the
neoplastic tissue and limited size reduction of the tumor
mass.®  MoreoverEthe efficacy of TACE is related to the
following factorsE® the type of the tumor blood supplyE-
macroscopic and microscopic patterns of tumor growthE-the
timing and experience with TACEE- and the choice of
Wang'
reported the results of 112 patients with undergoing TACE.
Medium survival was 14.6 months and 1-£-2-£-3-£-and
4- year survival rates were 93.7%£-56.0%£-31.2% and
7.7%E~vespectively. Arii et al®  collected 11 379 cases of
HCC in Japanf-and reported that the 3- and 5-year survival
rates following TACE were 19.5% and 8.0% £-vespectively.
These results indicate that long-term survival following TACE

embolization materials and anti-cancer agents.

remains disappointing. The negative results for TACE are

commonly linked to incomplete tumor necrosis and that the

blood supply of some tumors derives from the portal vein.

The present study confirmed that TACE is able to induce

extensiviE” > 50 % £CQumor necrosis in 73% of the patientsE-
but only 5% had complete tumor necrosis.

that  the
recurrence of HCC is closely related to the biological

Recent studies revealed postoperative
behaviors of the tumor. Tumors with a high labeling index of
PCNA are inclined to have invasive growthE-progress rapidly
Uchida et al’

retrospective study of highly selective TACE in a series of

and have a poor prognosis.’ described a
small HC(E™ < 2 ¢emE® Tumor necrosis was observed in only
80% of resected tumors. Viable HCC cells were found in
resected tumors though serum AFP levels decreased to the
normal range.

The current study showed there was no statistical
difference in expression of the P53 protein between the TACE

and control groups. InterestinglyE-high labeling index of
PCNA was significantly more frequent in the TACE groupE-
indicating that residual HCC cells become more proliferative

The this

phenomenon may be related to the heterogeneity of the cells

following  chemoembolization. mechanism  of

forming of tumor. Malignant hepatocytes are less sensitive to
hypoxia than normal hepatocytesE-and this reduced sensitivity
is mediated through P53£-which is less frequently abnormal
in well-differential HCC. TACE may affect mainly well-
differentiated cellsE-leaving in place the poorly differentiated
ones which exhibit more aggressive behavior and a more
malignant phenotype.'®  From this point of viewE-we believe
that preoperative TACE is not justified for resectable HCC
since it is unlikely to induce complete tumor necrosis and be
more likely to increase the aggressive hehavior of HCCE-
resulting in rapid dissemination. Preoperative TACE may
only be suitable for unresectable or marginally resectable
HCC. AccordinglyE-sequential liver resection is strongly
recommended whenever feasible.
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