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Long-term Outcomes after Multiple-site Resection or Combined
Resection and Radiofrequency Ablation in Patients with Multiple
Hepatocellular Carcinoma

Purpose: Hepatic resection is the standard treatment for hepatocellular carcinoma (HCC). In
some patients with multiple HCC, one-block resection is not feasible due to either the tumor
location or the underlying liver function. In this study, we attempted to compare the outcomes
of multiple - site resection or combined resection and radiofrequency ablation with those of
one-block resection in patients with multiple HCC.

Methods: We retrospectively reviewed 507 patients who underwent surgical resection. Among
507 patients who received surgical treatment with potentially curative aim from January 1996
to August 2006 in Yonsei University Health System, 58 patients had a radiologically detected
multiple HCC. Patients with multiple HCC were divided into: group A, patients treated with
one-block resection (n=40) and group B, patients with multiple-site resection or combined
resection and RFA (n=18).

Results: The 1-, 3- and 5-year overall survival rates for patients with single and multiple HCC
were 90.2%, 76.2% and 66.7% and 82.7%, 61.4% and 37.9%, respectively (p<0.001). In group
B, 6 patients received multiple-site resection and 12 patients underwent combined resection
and RFA. The clinicopathological variables were not significantly different between the two groups
except the distribution of multiple tumors. The postoperative complication rates for group A
and B were 32.5% and 33.3%, respectively. The 1-, 3- and 5-year disease-free survival rates
for group A and B were 53.0%, 27.6% and 24.1% and 18.3%, 24.1% and 18.3%, respectively
(p=0.386). The overall survival rates were also not significantly different between the two group
(80.0%, 59.6%, and 36.9% for group A and 88.9%, 65.7% and 39.4% for group B, p=0.528).
The multivariate analysis revealed that Edmondsons-Steiner grade (lll-IV) and Indocyanine green
retention rate at 15 minutes (ICG R15) >10% were adverse prognostic factors for overall survival.
Conclusion: Active treatments including multiple-site resection and combined resection and RFA
showed similar treatment outcomes compared with one-block resection in patients with multiple
HCC.
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Table 1. Comparison of clinicopathologic characteristics in patients with multiple HCC between the two groups

Variable Group A (n=40) Group B (n=18) p-value
Age (years, mean®SD) 52,9+10.4 53.7+7.9 0.674
Gender (M/F) 36/4 18/0 0.300
HBsAg* 30/34 (88.2%) 13/17 (76.5%) 0.321
ALTT (IU/L, mean+SD) 48.6%65.4 36.7+21.4 0.837
ASTT (IU/L, mean=®SD) 48,0475 36.8+14.5 0.618
Albumin <3.5 g/dL 8 (20.0%) 6 (33.3%) 0.327
Platlet <100,000/mm’ 3 (3.5%) 4 (22.2%) 0.187
ICG R15° >14% 4 (10.0%) 5 (27.8%) 0.119
Number of tumor (radiologic) 1.000
Two 35 (87.5%) 16 (88.9%)
>three 5 (12.5%) 2 (11.1%)
Multipe tumor location <0.001
Around the main tumor 23 0
Adjacent segment 17 11
Bilobar distribution 0 7
Main tumor size (cm) 5.1£3.2 5.3%+2.7 0.711
Microscopiv vascular invasion 27 (67.5%) 10 (55.6%) 0.381
Cirrhosis 22 (55.0%) 11 (61.1%) 0.664
AFP! level >400 TU/mL 9 (22.5%) 2 (11.1%) 0.474

*HBsAg=hepatitis B surface antigen; T ALT=alanine aminotransferase;

retention at 15 minutes; | AFP=alpha-fetoprotein

TAST=alspautate aminotransferase;

1cG R15=indocyanine green
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Table 2, Comparison of operative procedures and perio-
perative outcome in patients with multiple HCC between the
two groups

. Group A Group B
Variable (n=40) (n=18) p-value
Operative procedure 0.008

Minor resection 10 (25.0%) 11 (61.1%)

Major resection 30 (75.0%) 7 (38.9%)
Perioperative transfusion 24 (60.0%) 5 (27.8%) 0.023
Operative time (min) 314+111 293+56 0.684
Perioperative complications 13 (32.5%) 6 (33.3%) 0.950
Mortality 1 (2.5%) 0 (0%) 0.450

Table 3. Operative procedures in group B (multiple-site
resection or combined resection radiofrequency ablation)

) Number of
Type of resection )
patients
Multiple-site resection 6

Right hepatectomy+wedge resection (1.0 cm) 1

Left hepatectomy+wedge resection (2.0 c¢cm) 1

Posterior sectionectomy 1
+wedge resection (2,0 cm)

—_

Bisegmentectomy +wedge resection (1.5 cm)

[

Segementectomy +wedge resection (1,9 c¢m)
Wedge resection+wedge resection (1.8 cm) 1
Combined resection and RFA (No. of lesions) 12
Right hepatectomy + RFA* (1)
Right hepatectomy+ RFA (2)
Right hepatectomy+RFA (3)
Left hepatectomy+RFA (1)
Left lateral sectionectomy-+RFA (1)
Left lateral sectionectomy+RFA (2)
Bisegementectomy +RFA (1)
Segmentectomy +RFA (1)
Wedge resection+RFA (1)

N N e = DN

*RFA=radiofrequency ablation
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Fig. 1. Overall survival after resection in patients with single
vs. multiple HCC.
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Table 4, Prognostic factors for overall survivals of 58 patients
with multiple HCC by univariate analysis

No., of S-year
Variable patients overall  p-value
(n=58)  survival (%)

ICG R15* (%) 0.004
<10 39 49.4
>10 19 16.4
Serum albumin (g/dL) 0.522
<35 14 34,1
>3.5 44 38.3
Perioperative transfusion 0.401
No 29 44,5
Yes 29 31.9
Cirrhosis 0.083
Absent 25 48.7
Present 33 29.7
Total tumor size 0.634
<5 cm 20 40,5
>5 cm 38 36.1
Radiologic number of tumors 0.009
Two 51 425
>three 7
Macroscopic vascular invasion 0.058
Absent 53 39.8
Present 5 0
Microscopic vascular invasion 0.218
Absent 21 38.4
Present 37 34.0
Edmondson-Steiner grade 0.024"
I~1I 34 48.1
I ~1v 22 26.0
Unknown ' 2 0
Tumor location 0.143
Around the main tumor 23 40.0
Beyond one segment 35 43,2

*ICG R 15=indocyanine green retention at 15 minutes; Twas
not available due to the total tumor necrosis by preoperative
transarterial chemoembolization; | pvalue was calculated at
Edmondson-Steiner grade I-II vs, III-IV

Table 5. Independent prognostic factors for overall survivals
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of 58 patients with multiple HCC by Multivariate analysis

Variable Coefficient Standard error p-value Relative risk (95% CI)
Radiologic tumor numbers (=3) 0.937 0.480 0.051 2,552 (0.995~6.543)
ICG R15* (>10%) 1.280 0.400 0.001 3.595 (1.642~7.869)
Edmondson-Steiner grade (III~1V) 1.310 0.415 0.006 3.099 (1.373~6.992)

*ICG R15=indocyanine green retention at 15 minutes
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