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<ABSTRACT>
The accuracy and prognostic value of radiologiealdr staging

compared with pathological staging in hepatocelloiacinoma

Kim, Beom Kyung

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Ahn, Sang Hoon)

Background & Aims: A staging discrepancy can exist between the
preoperative radiological status and the postoperaithological status after
surgical resection of hepatocelluar carcinoma,eshacliological studies have
a limited ability to detect microvascular invasiand satellite nodules his
study compared the accuracy of radiological antigdagical tumor staging,
and each-long term outcome.

Methods: Total 196 patients undergoing curative resectlmetsveen 2000 and
2006 were enrolled. TNM staging of the Americami@ommission on
Cancer (8 ed.) was adopted. Radiological staging was based cpmputed
tomography and hepatic angiography, with or witHmer magnetic
resonance imaging. Predictors of survivals weratitied using the Kaplan—
Meir test and the Cox model. The prognostic valueagh staging was further
evaluated by entering each stage into the Cox segne model. The median
follow-up duration was 32.5 months after surgery.

Results When tumors were re-staged after surgery, 76epesti (38.8%)



experienced stage shifts, most likely due to thelyaliagnosed vascular
invasions (68 patients, 89.4%). When tumors wenaified by pathological
stage, the differences in overall survival (OS) disase-free survival (DFS)
were notable between stages | andpl= 0.017/0.045, respectively) and
between stages Il and llp & 0.023/0.047, respectively), whereas there were
no differences in either OS or DFS between stalgasd lll, by radiological
staging. Therefore, pathological staging were daopein prediction of
survivals. Independent factors for OS included tumomber, size and
vascular invasion, while those for DFS were onlgpnén humber and size.
Regarding vascular invasion, tumor number, sizd,EEsdfmondson grade were
identified as independent determinants. When tumeirred, vascular
invasion at surgery increased the incidence of iplaltumors, portal vein
invasion, and diffuse-infiltrative patterns (gh0.001), resulting in the
significantly poorer OS.

Conclusions The accuracy of radiological staging in hepatoeglcarcinoma
compared with pathological staging was only 61.8%st likely due to newly
confirmed vascular invasions, and the latter whstger predictor of survival.
Additionally, vascular invasion increased incidesicef adverse relapse
patterns with multiple tumors, portal vein invasi@nd diffuse-infiltrative
patterns. Therefore, these clinicopathological pasteare crucial to predict
prognosis, which could be also useful for deterngrprognosis and treatment
plans, especially in non-surgical candidates.

Key words : hepatocellular carcinoma, radiologisthging, pathological

staging, prognosis, vascular invasion
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. Introduction

Hepatocellular carcinoma (HCC) is the third mosthowmn cause of cancer-
related deaths worldwide? Unlike in other malignancies such as cancers of
the lung, breast, stomach, and colorectum, varstaging systems have been
applied in HCC, as the prognosis is affected ndy diy the anatomical
features of the tumor but also by the underlyirgpdse of the organ itsélf.
Currently, the Okuda staging system, the tumor noudastasis (TNM)
staging system of the American Joint Committee andeér (AJCC) and the
International Union Against Cancer (UICC), the Gamof the Liver Italian
Program (CLIP) staging system, the Japanese Ineeh&ystem (JIS), and the
Barcelona Clinic Liver Cancer (BCLC) staging systare all in usé? In
particular, the TNM system, which analyzes the plathical features of the
surgical specimen, has been widely used in HCCepisti undergoing
hepatectomy, despite a lack of consensus as tdwetaging system is best.
5,79

Hepatic resection or transplantation is still thaimstay of treatment,
SO a staging discrepancy can exist between a patigne- and postoperative
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status’ *° In addition, the preoperative stage determinenhfradiological and
laboratory tests cannot produce an exact estimite¢he postoperative
pathological status. Radiological studies have naitdid ability to detect
microvascular invasion, satellite nodules, and ithesion of other organs.
The combined use of imaging modalities, includinggmetic resonance
imaging (MRI), computed tomography (CT), and ultrasgraphy, can detect
tumor invasion of the major branches of the paatal hepatic veins in 81 to
95% of cases at the time of diagnosis, but thegpies of microvascular and
satellite nodules cannot be established beforetieseor transplantatiot:**
Therefore, following surgery, a change in tumor bemor size, or the
presence of vascular invasion, which determine tustage, can upstage or
downstage the tumadr.Accurate tumor staging guides patient assessnmeht a
therapeutic decisions, and thus it is importantestablish optimal tumor
staging and decrease the discrepancy between thepgative and
postoperative tumor status. Problems related topgmative understaging
have been reported in several studies involvindaeted livers™® *” However,
few studies have compared the radiological andabagiical status of tumors
with the long-term outcome in HCC patients undargdumor resection.

This study evaluated the accuracy of preoperatidelogical staging
in predicting the postoperative pathological stggof tumors, in order to
determine which method is better at predictingltmg-term clinical in HCC
patients undergoing hepatic resection.



[I. Materials and Methods
1. Patients
Between January 2000 and April 2006, 196 HCC pttisvho underwent
curative resections as the first line of therapysaverance Hospital, Yonsei
University College of Medicine, Seoul, Korea, wereolled in this study. An
experienced radiologist (MS Park) evaluated althef preoperative imaging
data, and a hepatopathologist (YN Park) evaluabed postoperative liver
tissue samples; both were blind to the patienisiaal histories. For the
preoperative status, vascular invasion was defasedross vascular invasion
only, as detected on imaging modalities. Conversélywas defined
postoperatively as vascular invasion on patholadych meant microscopic
vascular invasion, with or without macroscopic vAsc invasion seen at
surgery.

Based on the surgeon’s consideration of tumor sizember, and
remaining liver function, either lobectomy or segneetomy was performed
with a curative aim and no micro- or macroscopisideal disease. Those
patients who underwent preoperative interventiomshsas radiofrequency
ablation, transarterial chemo-embolization, penmtetais ethanol injection, or
radiotherapy were excluded from the study becahsset treatments could
change the initial pathological status of the tusnoesulting in shrinkage in
size, tumor necrosis, or fibrosis of the tumorlitaed its borders.

We adopted the TNM staging system of the AJCEgdition, 2002)
because the study population was limited to patiemtdergoing surgical
treatment alone as first-line therapy and to p#tievith good liver function
(evaluated as Child-Pugh A). Tumor grade was asdessing the nuclear

grading scheme outlined by Edmondson and Stéfner.



2. Initial work-up and follow-up

The initial evaluation included a complete medidastory and
physical examination, paying special attentionymgtoms often associated
with HCC or chronic liver disease. Chest radiogsajpind laboratory tests
were performed, including a complete blood cellntpilood urea nitrogen,
creatinine, liver function tests, tumor markershsas alpha-fetoprotein (AFP),
and protein induced by vitamin K absence or antsgbr(PIVKA-I). The entire
study population underwent dynamic CT of the livand hepatic
arteriography (HA), and liver MRI was performedrasessary. The patients
were seen postoperatively at 3-month intervals.dbyioc CT of the liver and
the laboratory tests performed in the initial wok-were repeated at each

follow-up visit.

3. Statistical analysis

The major end points of this study were tumor resnge and patient
death. Overall survival (OS) was measured from dhte of surgery until
either the day of death or the day of the lastofelup visit. Disease-free
survival (DFS) was measured from the date of syrgerttil the date of
recurrence. Differences between continuous andgcetal variables were
examined statistically using the Studentidest and Chi-square test,
respectively. If necessary, logistic regression weed to validate the
independent factors. In addition, the differeneesantinuous and categorical
variables pre- and postoperatively were evaluatdguthe paired-test and
McNemar test, respectively.

To determine the predictive factors, including tlpee- and
postoperative TNM stages, we relied on the Kaplae¥ method, with
comparison using a log rank test for the initialalgsis. Subsequent
multivariate analysis was performed using the Cegression model to

identify the independent prognostic factors.



The performance of a prognostic system is relaigtié homogeneity
(small differences in survival among patients & fame stage within each
system), discriminatory ability (greater differeada survival among patients
at different stages within each system), and momoity of gradients (longer
survival of patients at earlier stages than ofguati at more advanced stages
within the same system). Therefore, the likeliheatio (LR) * and linear
trend y° were calculated using the Cox regression modeleterdhine the
homogeneity and discriminatory ability, respectveBoth the LRy* and
linear trendy? were also used to measure the monotonicity ofjthdients of
survival. To neutralize potential bias in the twaging methods (preoperative
radiological and postoperative pathological stagirige results of the Cox
regression were expressed as the Akaike informatitb@rion (AIC), which
shows how each staging method affects OS and DRSIower the AIC, the
more explanatory and more informative the model is.

A probability level f) of 0.05 was chosen for statistical significance.
Statistical analyses were performed using SPS%/adtversion 12.0 (SPSS,
Chicago, IL).



Ill. Results

1. Baseline clinical characteristics

The patients’ characteristics are summarized ieTabThe median patient
age was 54 years (range, 27-76 years), and l4&npmtivere male. All
patients had good liver function (Child-Pugh clé&9sat the time of surgery,
and 45 patients had evidence of portal hypertensnafuding splenomegaly,
thrombocytopenia, or esophageal-gastric varicemldgically, 166 (85%)
patients were hepatitis B virus (HBV) carriers, aseiven (3.5%) were
hepatitis C virus (HCV) carriers. Seven patient$¥d had alcoholic liver
disease, and five (3%) had steatosis. Within a ametbllow-up time of 32.5

months (range, 4-84 months), 40 patients died.

2. Stage shift

The changes in important tumor factors and theltasustage shift before
and after surgery are described in Tables 2 an@ih&. tumor size, tumor
number, and frequency of vascular invasion incrdasignificantly after
surgery. As a result, tumors from 72 patients (8§.8ere upstaged (58 for
vascular invasion, 7 for number, and 7 for bothy #our tumors (2.0%) were
downstaged (3 for vascular invasion and 1 for nujnbestoperatively.

These results indicate that the most prominenesshagt occurred from stage
I to 1l (62 patients, 31.6%), followed by a shiftiin stage Il to 1l (9 patients,
4.6%).



Table 1. Patient characteristics

Variable Value
Median Age, yr (range) 54.0 (27-76)
Sex (M:F) 145:51
Biochemical values, median (range):
Platelet count (L) 160 (48-509)
Creatinine (mg/dL) 0.9 (0.5-7.4)
Aspartate aminotransferase (IU/L) 35 (12-206)
Alanine aminotransferase (IU/L) 32 (7-151)
Albumin (mg/dL) 4.1 (3.1-5.1)
Bilirubin (mg/dL) 0.7 (0.1-1.9)
Prothrombin time (s) 12.5 (1-15.5)
R15 (%) 9.2 (1.1-44.0)
AFP (ng/mL) 96.8 (0.5-60500)
PIVKA-II (mAU/mL) 53 (0-2000)
Splenomegaly, no. (%) 35 (18%)
Portal hypertension, no. (%)** 45 (23%)
Etiology:
HBV 166 (85%)
HCV 7 (3.5%)
Alcohol 7 (3.5%)
Steatosis 5 (3%)
Cryptogenic 11 (5%)
Median Size, cm (range)* 3.5 (0.6-15)
Glisson’s Capsule involvement, no. (%)*
Absent 59 (30%)
Abutting 116 (59%)
Invasion 21 (11%)
Bile duct invasion, no. (%)* 6.0 (3%)
Median follow-up duration, months 32.5(3.2-84)

* The results were confirmed pathologically.
**t includes splenomegaly, thrombocytopenia, comsageal-gastric varices.



Table 2. The differences in tumor factors before ash after surgery

Tumor factor Preoperative Postoperative p-value
Multiple tumor number, no. (%) 13 (6.6%) 26 (13.3%) <0.001
Tumor size (cm)* 403+21 42+21 0.02
Vascular invasion, no. (%) 9 (4.6%) 84 (42.8%) €0.0

* The data are expressed as means * standardidaviat

Table 3. Stage shift

Pathological stage

Radiological stage I Il I Total
I 102 62 9 173
Il 1 8 1 10

Ml 0 3 10 13
Total 103 73 20 196
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3. Overall and disease-free survival

The overall and disease-free survival curves bazedthe preoperative
radiological and postoperative pathological staging shown in Figs. 1 to 4.
Stratifying OS according to radiological stage aded a significant difference
between stages | and p € 0.001), but no difference between stages Il and 11|
(p=0.655). The 5-year OS rates in radiological stdgesl Il were 77.6 and
32.1%, respectively, and the 3-year OS in stagevéi$ 33.3%. Conversely,
with pathological staging, there were significaiffedences in OS between
both stages | and lip(= 0.017) and stages Il and lip € 0.023); the 5-year
OS rates in stages | and Il were 81.1 and 67.7%pexively, and the 3-year
OS in stage Ill was 33.1%.

We found a significant difference in DFS betweeaget | and Il
(p=0.003) but no difference between stages Il andpl# 0.452) based on
radiological staging (Fig 3). The 5-year DFS ratestages | and Il were 42.3
and 26.0%, respectively, and the 3-year DFS inestldgwas 29.7%. With
pathological staging, differences in DFS were folmedween both stages |
and Il (0= 0.045) and stages Il and I € 0.047); and the 5-year DFS rates
in stages | and Il were 44.9 and 37.2%, respegtivaid the 3-year DFS in
stage Il was 30.8% (Fig 4).

In addition, the pathological stage had a highemgreke of
homogeneity (LRy?), a higher discriminatory score (liner trepg), better
monotonicity of gradients based on LR and linear trend? and a lower
Akaike information criterion, compared with the i@ldgical stage (Table 4).
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Probability of survival

Probability of survival

Fig. 1. Overall survival (OS) curves stratified byradiological stage
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Fig. 3. Disease-free survival (DFS) curves stratéd by radiological stage
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Fig. 4. Disease-free survival (DFS) curves stratified byathological stage
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Table 4. Comparison of the prognostic stratificatio of the staging
systems affecting overall survival and disease-fremirvival
Discriminatory Ability

. 2 Homogeneit Akaike Informatior
Linear Trendy LR o 'Igest ) Criterion (AIC)

Overall survival:

Radiological TNM 10.59 13.46 324.6

Pathologic TNM 18.20 18.47 314.1
Disease-free survival:

Radiological TNM 5.42 7.91 818.2

Pathologic TNM 10.74 11.09 812.9
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4. Prognostic factors for survival
Table 5 shows the results of univariate and muitita analyses of the

prognostic factors related to OS and DFS.

For OS, the tumor size, tumor number, vascular diova on
pathology (microvascular invasion, with  or withoo&crovascular invasion),
Edmondson grades, Glisson’s capsule invasion,giffaatterns at recurrence,
portal vein thrombosis at recurrence, and multipleors at recurrence were
identified as significant, and subsequent multaiarianalysis showed that
tumor size, tumor number, vascular invasion onglaty, diffuse patterns at
recurrence, portal vein thrombosis at recurrencel multiple tumors at
recurrence were significant.

For DFS, tumor size, number and Edmondson gradess sigmificant
in the univariate analyses. When these factors eetered into a multivariate
analysis, tumor size and tumor number were confiragindependent factors
for DFS.

_15_



Table 5. Factors affecting the overall survival andlisease-free survival

Overall survival Disease-free survival

Variable Univari_ate Multivar_iate Univari_ate Multivar_iate
Analysis*  Analysis* Analysis* Analysis*

Age (<55 yrs vs. >55 yrs) 0.771 - 0.49: -

Sex(female vs. male) 0.16¢ - 0.72¢ -

Platelet count

(<100 kfiL vs. >100 kL) 0418 i 0.53] i
Splenomegaly i i
(yes vs. no) 0.88¢ 0.09¢

Albumin -

(<3.5 g/dL vs. >3.5 g/dL) 0.571 ) 0.081 )
R15 (<20% vs. >20%) 0.12¢ - 0.08¢ -
AFP p

(<400ng/mL vs. >400ng/mL) 0.68: i 0.77¢€ i
Size(<5 cm vs. >5 cm) 0.00z2 0.006 0.001 0.031
Tumor number .
(single vs. multiple) 0.001 0.001 0.001 0.00z2
Vascular invasion 0.00¢ 0.033 0.06¢ i
on pathology(yes vs. no) T ' '

Edmondson grades 0.03- NS 0.04: NS
Fibrosis (1~3 vs. 4) 0.28: - 0.27: -
Glisson's capsule r ¢ i
Invasion (yes vs. no) 0.01% NS 0.08¢

Bile duct invasion 0.96° i 0.487 i
(yes vs. no) R T

Resection Margin . i - i
(<2 cmyvs. >2 cm) 0.15¢ 0.191

Diffuse patterns at

recurrence (yes vs. no) 0.001 0.001 i i
Portal vein thrombosis 0.001 0.019 i i
at recurrence (yes vs. no) ' '

Multiple tumors at 0.00] 0.02 i i

recurrence (yes vs. no)
Note: Tumor factors are based on the pathologiatiler than radiological
results.

*Data are expressed as p-values.
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5. Independent predictors of vascular invasion ongthology

To determine the factors influencing vascular imwason pathology
(microvascular invasion, with or without macrovasacunvasion), tumor size
(p=10.011), tumor numbemp(E 0.001), patient agepE 0.116), patient sex
(p=0.963), patient etiologyp(= 0.673), alpha fetoprotein levgh £ 0.064),
capsular invasion p(= 0.213), and Edmondson grade (p=0.001) were
evaluated using univariate analyses, and then nivatiate predictors were
entered into a stepwise logistic regression modéimately, tumor size,
tumor number, and Edmonson grade were confirmedindgpendent
predictors of vascular invasion (Table 6). Patiewith grade 1 had few
vascular invasion, if any, in even a large sizeilevpatients with grade 2 or

higher had relatively high incidences of vasculaasion (at least more than

23%) even in small size (Table 7).

Table 6. Factors affecting vascular invasion on pablogy

Variables Incidence of Vascular invasion on pathalgy
Tumor size p=0.043*
<2cm 7123 (30.4%)
2~5cm 45/117 (38.5%)
>5cm 32/56 (57.1%)

Tumor numbers
Single

Two

Three or more

Histologic grades
Edmondson grade 1
Edmondson grade 2
Edmondson grade 3-4

p=0.007*
65/170 (38.2%)
11/17 (64.7%)

8/9 (88.8%)

p=0.001*
2/23 (86Y

25/80 (31.2%)

57/93 (61.3%)

*Calculated by multivariate analysis
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Table 7. Association of vascular Invasion and histogic grades stratified by
tumor size

Variables Incidence of Vascular invasion on pathaolgy
Edmondson Edmondson Edmondson
grade 1 grade 2 grade 3-4
Tumor size < 2cm 0/2 (0%) 3/13 (23.1%) 4/8 (50.0%)
Tumor size 2~5cm 0/16 (0%) 14/46(30.4%) 31/55(56.4%)
Tumor size > 5cm 1/5 (20.0%) 9/24 (37.5%) 22/27(81.5%)

_18_



6. Patterns of recurrence according to vascular imsion on pathology

To validate the superiority of pathological stagioer radiological staging
and to explain the poorer OS but similar DFS iniguas with vascular
invasion on pathology, as observed by multivaratelysis, we analyzed the
effects of vascular invasions, most of which weadiglogically undetected
microvascular invasion. The recurrence patternsordiong to vascular
invasion in pathology are presented in Table 8. pheesence of vascular
invasion at surgery significantly (afi < 0.001) increased the incidence of
portal vein invasion (hazard ratio: 9.43, 95% CB5t45.6), multiple tumor
number (hazard ratio: 11.03, 95% CI: 4.05-30.0)d aliffuse-infiltrative
patterns at recurrence (hazard ratio: 14.8, 9598.0456.0).

Table 8. Recurrence patterns according to vasculamvasion seen on
pathology

Recurrence pattern Vascular invasion on pathology
No Yes

Portal vein invasion at recurrence* 2 (4%) 11 (28%)

Multiple tumor number at recurrence* 13 (26%) 39.6P0)

Diffuse recurrence pattern* 3 (6%) 19 (49%)

*Data are expressed as no. (%). p\k 0.001.

_19_



IV. Discussion

Surgical treatment of HCC, either by resectionrangplantation, remains the
mainstay of curative therapy, although non-surgizehtment modalities,
including transarterial chemoembolization (TACEdinfrequency ablation
(RFA), and percutaneous ethanol or holmium injectiPEl or PHI,
respectively), have been increasingly applied waitourative aim and with
comparable outcomés!®?* Following surgical treatment, clinicians can
confirm various prognostic factors such as satelibdules, microvascular
invasion, histological grade, and capsule invasiahich could not be
confirmed using preoperative radiological studi€¥. these factors, the
presence of satellite nodules or microvascularsioracan upstage the tumor
being examined. In fact, accurate staging is thestnimportant issue in
transplant candidatés. In addition, several reports have examined the
efficacy of radiological studies in distinguishisgiall HCC from dysplastic
nodules in transplant candidates to confirm thenther” criterion; however,
the ability of radiological tools to detect overa#iscular invasion as well as
the presence of tiny nodules and their predictisdue for the long-term
prognosis have not yet been evaludtéd.In this study, we analyzed how
accurately the preoperative tumor stage determifredn radiological
evaluation matched the tumor stage determined frostoperative evaluation
of the surgical specimen, and we validated thetahif each staging method
to predict the long-term clinical outcome. Furthere) to validate the
superiority of pathological staging and to expldie poorer OS but similar
DFS in patients with vascular invasion, which wag tmajor factor for
discrepancy for two stagings, we analyzed the detemts of radiologically
undetected microvascular invasion and their ultén&dtect on survival.

In our study, because of changes in tumor factbe, is, vascular
invasion (the major factor for discrepancy betwego stagings), and tumor

number, 38.8% of the patients had experienced saifts after surgery, and
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the majority were upstaged. Among 76 patients witige shift, 68 (89.4%)
had the newly diagnosed vascular invasions. Despiite statistical
significance, tumor size increased only slightlieakurgery compared with
before surgery, and did not influence the changenmor stage. Freemahal.
!> also reported that, even with the use of combireliblogical modalities,
overall accuracy reached only about 50% compardtl thie pathological
accuracy. A shift from stage | to stage Il was moasiminent because of
confirmed microvascular invasion. As a result, thfsft resulted in better
survival outcomes in patients with pathologicalgstd tumors, by improving
the homogeneity. Similarly, better patient surviwals observed for tumors at
pathological stage Il than for tumors at radiolagjistage Il. The problem of
understaging in radiological staging should be mmred when comparing
treatment outcomes between resection and localiablderapy, since there
might be actually considerable portions of stagénlipatients given local
ablative therapy, who were regarded as stage |.

Concerning prognostic factors, tumor size and tumanber, which
are well-known prognostic factors, were confirmednidependently influence
both OS and DF&:* However, histologic grades had no independent
impacts on OS and DFS in multivariate analysisia study, although it had
been reported as significant predictors on survigatcomes in several
studies™ *°It may be most likely due to trends toward thenkigfrequency of
grade 3-4 in patients with a larger tumor size. réf@e, we suggest that
tumor size was more influential on survival outcemather than histologic
grade itself.

In addition, although other investigators have regabthat vascular
invasion is a potential prognostic variable becad€& often spreads within
the intrahepatic vasculature, leading to microscoptcult intrahepatic
metastases via the portal system, our results veenewshat different in that

the frequency of vascular invasion was a significarognostic factor in
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determining only OS only, and not DES? Vascular invasion on pathology
did not have a marked effect on DFS in our studgnein the univariate

analysis. Therefore, we analyzed the relapse pattaccording to vascular
invasion on pathology to explain the similar reeage rate that was found
despite the poorer OS of patients with vasculaasion. As a result, we
observed its harmful effects, which include incezhsicidence of portal vein

invasion, multiplicity, and diffuse infiltrative pi@rns, when tumors recurred.
These effects make further treatment difficult lne £vent of recurrence. To
prevent fatal recurrence in this situation, surgagne might not be enough.
The efficacy of adjuvant treatments in patientshwibor prognostic factors
using conventional cytotoxic agents and agentstdapaf blocking vascular

endothelial growth factors are under investigatibf.

It may be meaningful to physicians to predict pneseof vascular
invasion due to its clinical impacts on recurrepattern and overall survival.
In general, the frequency of vascular invasionnisréased dramatically in
larger, multiple tumors and high grades of histglogccording to the
investigations of Pawliclet al.*® and Esnaolat al.’*, which are consistent
with our results. Patients with grade 1 had fewculs invasion, if any, in
even a large size, while patients with grade 2ighdr had relatively high
incidences of vascular invasion even in small s@mmce many of HCC
patients don’t have surgical staging, these finglisgould be considered for
prediction of prognosis and establishment of treatnstrategy, especially in
non-surgical candidates.

This study had several limitations. First, owingit® retrospective
nature, patients with small HCC (tumor size <3 cwio underwent
percutaneous interventions such as TACE, PEI, dk RBtead of resection
were excluded. If they had undergone surgery idstef percutaneous

management, the accuracy of the radiological stagimight have been
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improved, because small HCCs have a lower incidefcascular invasion
and multiplicity™® %’

Another limitation was that hepatic function wast monsidered a
survival-related factor in our investigation becawal of the patients had
relatively good liver function (Child-Pugh A) anl were eligible for surgery.
Even early cirrhotic changes seen on pathologyndidnfluence the survival
outcome. Therefore, if prognosis were stratifiethgiother staging systems
such as CLIP or BCLC, which reflect hepatic funatithen the comparison

itself would need to be approached differently.
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V. Conclusions
The accuracy of radiological staging was only al&fl#o that of pathological
staging, owing primarily to the undetected vascuaasion and multiple
small tumors in preoperative settings. This problemunderstaging in
radiological staging should be considered in ewualgaefficacy of local
ablative therapy, since there might be actuallys@erable portion of stage Il
in those who were regarded as stage |. Large tusime and tumor
multiplicity were poor prognostic variables for @8d DFS. Furthermore,
presence of vascular invasion was correlated wdtrese relapse patterns.
Factors for its presence included histologic graidesddition to size and
number. These clinicopathologic patterns might keful for determining

prognosis and treatment plans, especially in nogisaircandidates.
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