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The Effect of Preoperative Transcatheter Arterial
Chemoembolization for Hepatocellular Carcinoma
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Je—Hwan Won, M.D.", Sung-Won Cho, M.D. T,
Young-Bae Kim, M.D.¥, Ok—Ju Park, M.D,,
Myung-Wook Kim, M.D., Hee Jung Wang, M.D.,

Department of Surgery, ‘Radiology, T Gastroenterology,
and * Pathology, Ajou University School of Medicine

Objective: To evaluate the impact of preoperative transarterial
chemoembolization (TACE) for the treatment of patients undergoing
curative liver resection for hepatocellular carcinoma (HCC).

Patients and Methods: Preoperative TACE was performed in 164 of 339
HCC patients that had a curative resection and follow—up. Retrospective
clinico—pathological analysis was performed with regard to the safety
and response to treatment, early and late incidence and the pattern of
recurrence as well as survival.

Results: For 159 patients in the TACE group (96.9%), TACE was
performed preoperatively only once. The mean waiting time from TACE
to resection was 19.5 days. There was no difference in the operative
time, postoperative mortality and duration of hospital stay after
resection between the two groups (patients that underwent TACE and
patients that did not undertake the procedure).

Ed-highlight—you did not define the two groups—is the above
description in parentheses accurate?

Microvascular invasion was significantly decreased in the TACE group
(p < 0.01) and complete necrosis of the tumor was induced in 21
patients (12.8%) of the TACE group. Early and late recurrence patterns
were not different between patients in the two groups. Overall survival
and disease—free survival rate was not different between patients in
both groups. However, the 3 year disease—free survival rate was
significantly improved in the TACE group (p = 0.04) and the 3 year
disease—free survival rate was also improved (p = 0.06), especially for
patients with AJCC stage I or II. Multivariate analysis showed
microvascular invasion, large tumor size, the presence of daughter
nodules, gross portal invasion, Child classification and histological stage
of cirrhosis to be risk factors for HCC recurrence and poor survival.
Conclusion: Preoperative TACE is a safe procedure and can improve
early postoperative recurrence and survival, especially in stage I or II
HCC patients.
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Table 1. Patient Characteristics
% of patients or (mean + SD)
TACE group (n=164) Non—TACE group (n=175) P
Host and Tumor factors
Male gender % 79.3 73.6 n.s
Mean age 50.5+ 9.1 525+ 10.8 n.s
Presence of symptom 25.3 29.8 n.s
Child—Pugh Classification A /B/C 85.8/9.2/5.0 88.2/7.6/4.0 n.s
ICGR-15 (%) 16.5 + 20.5 131+ 7.2 n.s
Preoperative serum AST (IU/L) 78.56 + 63.78 68.27 +103.92 n.s
Preoperative serum ALT (IU/L) 73.82 + 66.87 62.67 + 84.15 n.s
Preoperative prothrombin time (sec.) 12.89 + 1.39 12.66 + 1.36 ns
HBs—Ag positivity 78.7 74.5 n.s
HCV—Ab positivity 8.9 9.5 n.s
Maximal tumor size (cm) 5.62 + 3.7 5.61 +4.2 n.s
Presence of daughter nodules 37.8 30.8 n.s
Microvascular invasion 379 60.8 <0.01
Gross portal invasion 6.3 8.9 n.s
TNM stage [ /11/ 1T AB,C 38.1/34.7/27.2 32.3/38.8/288 n.s
Preoperative serum AFP (ng/ml) 4128 + 10 289 4257+ 11729 n.s
Histologic grade of hepatitis 0,1,2 / 3,4 88.9/11.1 89.1/10.9 ns
Histologic stage of cirrhosis 0,1,2 / 3,4 245/75.5 21.2/788 n.s
Edmondson—Steiner tumor grade 1,2/3,4/TN 42.3/446/13.1 46.1/53.9/0 <0.01
Mean follow up months 45+ 31.3 41.3 + 30.8 n.s
Surgical Factors
Major resection / minor resection 68.0/32.0 62.6 /374 ns
Anatomical resection 87.3 85.5 n.s
Resection margin < 1 cm 15.3 16.2 ns
Histological resection margin (+) 3.3 5.4 ns
Operative time (min) 2635+ 112.2 246.7 + 130.4 n.s
Postoperative hospital stay (day) 17.3+49 169 + 4.5 ns
Operative in—hospital mortality 1.2 2.3 n.s
Data in each variables showed less than 2% missing rate.
ICG, Indocyanine green; AFP, alpha—fetoprotein; AST, aspartate transaminase; ALT, alanine transaminase; Major
resection indicates more than 2 Couinaud’ s segmental resection.
A5 AT el AT T AWeA ekgkor, HE S % 24 AAME A
&0 Qe 2 290 AFE BE BYCDI e TUOR FWAYN. 8 BE W5 Wrhe Lk 3
of wel 7w 7 2ode v 7|3y 298 AFF 7% " AR} &0] indocyanine green (ICG) A
%t 20024 o] Fol&= =d 7ke] dole] HARE 98k HARE AlFsoit a5 dAlY A& 2ol7] S8 B
HA GEEY (PED) & Aatsich =4 Ad 247A © AN aF 25 3E AlFEHlH.
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Table 2. Prognostic factors in univariate analysis

Clinicopathologic factors

3—year overall survival

3—vyear disease—free survival

S5—year overall survival

5—year disease—free survival

RR (95% CD) Pvalue RR (95% CI) P value RR (95% CD) P value RR (95% CD P value

Symptom present

No 1 0.02 1 0.14 1 0.01 1 0.12

Yes 1.79 (1.09 — 2.94) 1.44 (0.89 — 2.34) 1.89 (1.16 — 3.07) 1.49 (0.90 — 2.45)
Preoperative serum AST (IU/L)

<100 1 <001 1 0.02 1 <0.01 1 0.02

> 100 2.99 (1.67 — 5.33) 1.95 (1.09 — 3.49) 252 (1.41 — 4.51) 2.13 (1.15 - 3.99)
Prepoerative serum AFP (ng/mL)

<100 1 <001 1 <0.01 1 <0.01 1 0.07

>100 2.28 (1.44 — 3.63) 1.91 (1.23 — 2.96) 211 1.51 (0.97 — 2.34)
Tumor size

<5cm 1 001 1 <0.01 1 <0.01 1 <0.01

> 5em 3.91 (242 - 6.32) 3.34 (2.13 — 5.25) 3.45 (2.18 — 5.46) 2.57 (1.63 — 4.05)
Presence of daughter nodules

No 1 <001 1 <0.01 1 <0.01 1 0.01

Yes 3.58 (2.22 — 5.79) 2.53 (1.58 — 4.04) 4.02 (249 — 6.49) 2.23 (1.37 — 3.62)
Gross portal vein invasion

Absent 1 <001 1 0.01 1 <0.01 1 0.01

Present 6.69 (2.59 — 17.29) 6.16 (2.06 — 18.35) 493 (1.92 - 12.72) 4.02 (1.35 — 12.00)
Micro—vascular invasion

Absent 1 <001 1 <0.01 1 <0.01 1 <0.01

Present 4.50 (2.69 — 7.53) 4.39 (2.74 = 7.06) 4.34 (2.66 — 7.07) 4,62 (2.85 = 7.47)
Child—Pugh classification

A 1 .01 1 0.83 1 <0.01 1 0.22

BandC 3.34 (1.73 — 6.47) 1.05 (0.67 — 1.64) 4.42 (2.18 — 8.97) 1.35 (0.84 — 2.17)
Histologic stage of cirrhosis

0,1 and 2 1 0.18 1 0.04 1 0.28 1 0.01

3and 4 1.56 (0.81 — 3.05) 1.93 (1.04 — 3.59) 1.14 (0.76 — 2.63) 2/14 (1.17 = 391)
Edmondson—Steiner grade

land 2 1 0.19 1 0.01 1 0.03 1 <0.01

3and 4 2.69 (0.87 — 8.36) 197 (1.25 - 3.12) 297 (1.04 — 8.49) 2.29 (1.44 — 3.67)

Complete necrosis 1.25 (0.78 — 2.00) 0.45 (0.15 - 1.28) 1.67 (1.06 — 2.66) 041 (0.15-1.14)
Preoperative TACE

TACE group 0.73 (047 — 1.14) 0.17 0.64 (041 —0.98) 0.04 0.86 (0.55 — 1.33) 0.48 0.87 (0.56 — 1.34) 052

non—TACE group
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%1 TACE group (n = 164 ) and non—TACE group Transcatheter Arterial Chemoembolization
(n=175) 9 4 Welehy A #+= Table 101 #4383 TACE< Seldinger =715 ©l-8-dte] tiEsHs 53 =
o} e eha A ok o) el gk (Kim YB) 7 AR A TGS AlFetglon, AR W oR el A
1 glo] #=3818tk £ TACE 9 a3E #43h7] $13) g0 w Aol ¢4 1K w9 29S Eske]
S £F A AEE L T AEE WU B A O] FL A K75 dlspinh e A & 29A1E
&Y AEE W AL S Blaskelth W7l Tt 1 T F2E Flstal ok FAFa s
o 7 &F 24 AAE 712 AJCC TNM stages Rnad 12 golstelt}. wo] 27 FHEEE o] &3}
o] &-aklth. s 7k Ak opAke] W] mEA THel Bl 250 TFest deld oz Fof 3 v 3o} 10 ml9 Lipiodol

At ¥4 (intra—hepatic few nodular recurrence) ¥ %
3k 7 A ok (intra—hepatic diffuse recurrence)
O 7 ipro] Hlwegitt Y3 I A &5 FE
Tt 571 o]72] A Ao dAw A2 4 sttt

Table 3. Prognostic factors in multivariate analysis

£ 93} 1mg/kg? doxorubicin (Adriamycin) E+
Img/kg epirubicin (Pharmorubicin) & &§sto] $% &
Mol kA 72 & w7k F=skitt.

Clinicopathologic factors 3—year overall survival

3—year disease—free survival

S5—vyear overall survival ~ 5—year disease—free survival

RR (95% CD) Pvalue RR (95% CD P value RR (95% CD P value RR (95% CD P value
Tumor size
<5cm 1 0.02 1 <0.01 1 0.05 1 0.06
> 5cm 1.96 (1.09 — 3.51) 2.29 (1.25 — 4.19) 1.76 (0.99 — 3.11) 1.77 (0.96 — 3.27)
Daughter nodules
Absent 1 0.01 1 0.20 1 <0.01 1 0.58
Present 248 (1.38 — 4.44) 1.50 (0.81 — 2.79) 2.82 (1.59 — 5.04) 1.19 (0.63 — 2.25)
Gross portal invasion
Absent 1 0.02 1 0.05 1 0.07 1 0.16
Present 3.70 (1.29 — 10.62) 4.67 (0.96 — 15.31) 2.64 (092 — 7.59) 3.53 (0.56 — 15.56)
Micro—vascular invasion
Absent 1 .01 1 <0.01 1 <0.01 1 <0.01
Present 240 (1.32 — 4.35) 3.16 (1.69 — 5.89) 3.00 (1.60 — 5.63) 3.98 (2.14 —7.37)
Child classification
A 1 0.02 —= 1 0.01 -
BandC 2.76 (1.19 — 6.37) - 3.08 (1.29 — 7.35) -
Histologic stage of cirrhosis
0,1 and 2 - 1 0.01 —= 1 <0.01

3and 4 -

272 (1.27 — 5.82)

2.83 (1.33 = 5.99)

Table 4. Recurrence pattern in two groups

Overall recurrence (n=209)

3 year recurrence (n=161)

Beyond 3 year recurrence (n = 48)

TACE group non—TACE group P

TACE group Non—TACE group P

TACE group Non—TACE group P

Intrahepatic few nodular recurrence 58 65

30

54

ns. ns. 21 12 ns.
Intrahepatic diffuse recurrence 30 23 n.s. 26 21 n.s. 5 2 n.s.
Recurrence other than the Liver 14 19 ns 13 17 ns. 4 4 ns.
Total number of recurrence 102 107 n.s 69 92 0.05 30 18 ns.
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Figure 1. Cumulative survival and disease—free survival curve of TACE and non—TACE group. TACE group had significantly improved 3—
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Figure 2. Cumulative survival and disease—free survival curve of TACE and non—TACE group according to TNM stage. TACE
group had significantly improved 3—year survival and DFS in stage I, II patients.
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TACE group & &% U AP 2% (1.2%) 131 2.
non—TACE group 9] &% du AP4-2 49 (2.3%) °] )

U G =5 AFEES g Aol HolA] o °lﬁ¥
(p = 0.68). TACE group 349 &7 TACE 34+ 3
7 1.073] (13] 1599, 23] 49, 33] 29, 48] 19) = ZA}
H3lom, TACE & <749 t7| A7 B+ 195 £
7.9 4%, 98.8%2] $HAtel A <= 2704 ool TACE &
Mﬂa@q

Ao, Tk AL Aol %ﬂtﬂ Aol 5 K
At (p <0.01) (Table 1). TACE ©l 93t ¢ 3]AR= 21
oA fr= o, 1 F 18%o] £ 7] 5cm w]w
9] &okolglal, 20 0] AJCC stage I or II &1

Overall survival and DFS

Aol 24 o4k 24 F 5 i@wa B3 59

0% 1.5% 9 4 AdEE B3, o9

& 36.2 £ 9 ALoldtt. AA F74 717t F 2094 9 $HAt
7F A 24E BTk 4717 & AP S Sk 157
PO 14013401 FF AR sk APEaiaL, 13%
o] A glo] W9 FWFT o7 APt on, 45 7t
AT} AAIGlo] Abgstitt. A $xke] 51 BEET 5

]

d5E AESS 247 52.8% 9F 33.4% Stk TACE ++3}
non—TACE 9] A4 A&E&I} 79 LSS Fig. 1
el AAl F4713F 59k St &S 7
REEY Aol & HolA| & ¢gkon, %—7‘ d Pr‘ﬂ”%*i
9] 749 TACE FollA EAZ 7
A& HAT (p=0.04), 3 AEEY
oA FAA Al 77k AEE o] ST (p =
0.06). k2] A= pAJCC stage LI +3 IIIA,B,C 7+
2 Uro] AE A4S Foto] Heks v, stage LI ﬂl]»—
% TACE group®l#] non—TACE group ¢ 8]} 3d A&

R AEE 9u|Ql= 2Fo] & B O} stage 11T 8
Azl FT AEE T PSS Afol & HolA] sk
t}. (Fig. 2).
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