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Biondi's Subclassification

Fig. 3 Substaging and treatment indications for patients at first observation with intermediate hepatocellular carcinoma. Bold letters mean
stronger scientific evidence. *, with severe/refractory ascites and/or jaundice; ** only if Up-to-7 IN and PSO; BSC, best supportive care; LT, liver

transplantation; SOR, sorafenib; TARE, transarterial radioembolization.

Bolondi L, Burroughs A, Dufour JF, Galle PR, Mazzaferro V, Piscaglia F, Raoul JL, Sangro B.
Intermediate and advance HCC Heteroge‘nfalty.of Patlent.s'wuh Intermediate (B.(?LC B) Hepatocellular Carcg\?aéasvgy)osal fora

Subclassification to Facilitate Treatment Decisions.

Semin Liver Dis. 2012;32(4):348-359.



Modified Biondi's Subclassification(Kinki
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Table 3. Subclassification and treatment strategy of intermediate-stage HCC (modified Bolondi)

BCLC substage B1 B2 B3
Child-Pugh score 5-7 5-7 8,9
Beyond Milan and within up-to-7  IN ouT ANY
IN ouT
Sub-substage B3-a B3-b
Concept of treatment strategy Curative intent Non-curative, palliative ~ Curative intent if Palliative, no
within up-to-7 treatment
Treatment option Resection DEB-TACE! Transplantation HAIC
Ablation HAIC? Ablation Selective
Superselective c-TACE Sorafenib? Superselective cTACE  DEB-TACE
Alternative DEB-TACE (large, C-P7) cTACE DEB-TACE BSC
B-TACE* B-TACE, HAIC
! DEB-TACE is recommended for huge tumors that are >6 cm. 2 HAIC is recommended for multiple tumors >6. * Sorafenib is
recommended for patients with liver function of Child-Pugh score 5 and 6. * B-TACE is recommended for fewer tumors.
Good response subgroup to cTACE (within up-to-7 criteria)
- Poor response subgroup to cTACE (beyond up-to-7 criteria)

Yellow Poor response subgroup to cTACE or DEB-TACE (beyond up-to-7)

Fig. 6. Heterogeneity and treatment strategy of intermediate stage HCC (sub-stage B1, B2).

Kudo M, Arizumi T, Ueshima K, Sakurai T, Kitano M, Nishida N. Subclassification of BCLC B stage
Intermediate and advance HCC hepatocellular carcinoma and treatment strategies: Proposal of modified Bolondi’s sohd@s8#@&tion (Kinki
criteria). Dig Dis. 2015;33(6):751-8.



Significance of liver resection for ")
intermediate stage hepatocellular
carcinoma according to subclassification

Masateru Yamamoto ', Tsuyoshi Kobayashi'', Masakazu Hashimoto', Shintaro Kuroda'? Tomokazu Kawaoka®”,
Hiroshi Aikata®®, Kazuaki Chayama®> and Hideki Ohdan '

Abstract

Background: Patients diagnosed with Barcelona Clinic Liver Cancer (BCl C) intermediate stage hepatocellular
carcinoma (HCC) encompass a broad clinical population. [Kinki criteria subclassifications| have been proposed to
better predict prognoses and determine appropriate treatment strategies for these patients. This study validated the

prognostic significance within the Kinki criteria substages and analyzed the role of liver resection in patients with
intermediate stage HCC.

Methods: Patients with intermediate stage HCC (n = 378) were retrospectively subclassified according to the Kinki
criteria (B1, n=123; B2, n=225; and B3, n=30). We analyzed the overall survival (OS) and treatment methods.

Results: The OS was significantly different between adjacent substages. Patients in substage B1 who underwent
liver resection had a significantly better prognosis than those who did not, even after propensity score matching
(PSM). Patients in substage B2 who underwent liver resection had a significantly better prognosis than those who

did not; however, there was no difference after PSM. There was no difference in prognosis based on treatments
among patients in substage B3.

Conclusions: The Kinki criteria clearly stratify patients with intermediate stage HCC by prognosis. For substage B1
HCC patients, liver resection provides a better prognosis than other treatment modalities. In patients with substage
B2 and B3, an alternative approach is required.

Keywords: BCLC staging system, Hepatocellular carcinoma, Intermediate stage, Kinki criteria, Liver resection

Yamamoto M, Kobayashi T, Hashimoto M, Kuroda S, Kawaoka T, Aikata H, et al. Si%nifica nce of liver
resection for intermediate stage hepatocellular carcinoma according to subcla%gfhl@a {(95 BMC
Cancer. 2021;21:668.
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Partial hepatectomy vs. transcatheter arterial chemoembolization
for resectable multiple hepatocellular carcinoma beyond
Milan criteria: A RCT
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Background & Aims: The aim of this randomized comparative
trial (RCT) is to compare partial hepatectomy (PH) with trans-
catheter arterial chemoembolization (TACE) to treat patients with
resectable multiple hepatocellular carcinoma (RMHCC) outside of
Milan Criteria.

Methods: This RCT was conducted on 173 patients with RMHCC
outside of Milan Criteria (a solitary tumor up to 5 cm or multiple
tumors up to 3 in number and up to 3 cm for each tumor) who
were treated in our centre from November 2008 to September
2010. The patients were randomly assigned to the PH group or
the TACE group. The primary outcome measure was overall
survival (0S) from the date of treatment. A multivariate Cox
proportional hazards regression analysis was performed to assess
the prognostic risk factors associated with OS.

Results: The 1-, 2-, and 3-year OS rates were 76.1%, 63.5%, and
51.5%, respectively, for the PH group compared with 51.8%,
34.8%, and 18.1%, respectively, for the TACE group (Log-rank test,
%% =24.246, p<0.001). Multivariate Cox proportional hazards

Keywords: Multiple hepatocellular carcinoma; Partial hepatectomy; Transcath-
eter arterial chemoembolization; Overall survival; RCT.
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regression analysis revealed the type of treatment (hazard ratio,
0.434; 95% CI, 0.293 to 0.644, p <0.001), number of tumor (hazard
ratio, 1.758; 95% CI, 1.213 to 2.548, p = 0.003) and gender (hazard
ratio, 0.451; 95% CI, 0.236 to 0.862, p=0.016) were significant
independent risk factors associated with OS,

Conclusions: PH provided better OS for patients with RMHCC
outside of Milan Criteria than conventional TACE. The number
of tumor and gender were also independent risk factors associ-
ated with OS for RMHCC.

© 2014 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Hepatocellular carcinoma (HCC) is a common malignancy espe-
cially in East-Asian countries [1]. Partial hepatectomy (PH) is
the most commonly used curative therapy for HCC [2]. The
results of PH for small HCC are good [3]. However, its role for
multiple HCC is less well-defined. Multiple HCC have been shown
to have a poor impact on survival after PH [4]. The use of Milan
Criteria to select patients for liver transplantation (LT) produces
good results for a solitary HCC up to 5 cm or for multiple HCC
up to 3 in number and up to 3 cm for each tumor [5]. In most
centers, LT is not recommended for HCC beyond Milan Criteria
[6,7].

In non-randomized studies, PH has the potential to improve

Intermediate and advance HCC Yin, L., Li, H., Li, A. )., Lau, W.Y.,Pan, 2. Y., Lai,E.C., ... &[et al.] (2014)§’ﬁ1u gaHl'ﬁ%ectomyvs.

transcatheter arterial chemoembolization for resectable multiple hepatocel rcarcinoma beyond
Milan Criteria: arandomized controlled trial.Journal of Hepatology, 61(1), 82-88.
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Table 4. Univariate and multivariate analysis of prognostic factors of 0S.

Variable Univariate Multivariate

x? value (Log-rank) pvalue HR (95% ClI) p value
Treatment (PH vs. TACE) 24.246 <0.001 0.434 (0.293, 0.644) <0.001
Number of tumor (>2 vs. 2) 12.800 <0.001 1.758 (1.213, 2.548) 0.003
Sex (female vs. male) 11.282 0.001 0.451 (0.236, 0.862) 0.016
Serum AFP* (ng/ml) (>400 vs. <400) 6.204 0.013 1.362 (0.920, 2.016) 0.122
Total tumor size (cm) (>10 vs. £10) 2. 505 0.022 1.142 (0.776, 1.681) 0.501
Child-Pugh classification (B vs. A) 0.001 0.973 1.204 (0.434, 3.344) 0.722
Age (yr) (>50 vs. £50) 1.478 0.224 - n.a.
HBsAg (positive vs. negative) 0.273 0.601 - n.a.
HBeAg (positive vs. negative) 0.981 0.322 - n.a.
HBV-DNA (IU/ml) (>1000 vs. <1000) 0.233 0.630 - n.a.
HCV (positive vs. negative) 0.038 0.845 - n.a.
Cirrhosis (normal vs. cirrhosis) 0.010 0.919 - n.a.
Tumor location 0.001 0.976 - n.a.

(same hepatic segment vs. different hepatic segment)

*AFP, alpha-fetoprotein.
n.a., not applicable.
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Simple Summary: Hepatocellular carcinoma (HCC) is the most common primary liver malignancy.
Liver transplantation (LT) and surgical resection (SR) are currently the primary treatments with
curative intent. Nevertheless, more than two-thirds of patients are elderly and, therefore, excluded
from LT; while, according to the Barcelona Clinic Liver Cancer (BCLC) system, SR should only
be offered to a small group of patients with early stage HCC. The identification in stage B of an
intermediate subgroup of patients that fulfill the criteria for surgery may play an important role in
the implementation of potentially curative treatments.

Abstract: Hepatocellular carcinoma (HCC) usually develops in cirrhotic liver, with high recurrence
rates. However, considering its increasing detection in non-cirrhotic liver, the choice of treatment

assumes particular relevance. This study aimed to investigate outcomes of patients among BCLC

stages and enrolled for surgical resection (SR) according to a more complex evaluation, to establish
its safety and efficacy. A total of 186 selected HCC patients (median age 73.2 yrs)| submitted to SR
between January 2005
0, A, B according to the BCLC system, while 20 with a single large tumor (>5 cm) were classified as

, 166 were staged

stage AB. No perioperative mortality was recorded; complications occurred in 48 (25.80%) patients,
and all but two were Clavien-Dindo grade I-1I. Median follow-up was 9.2 years. Subsequently,
162 recurrent patients (87,1%) were selected for new treatments. Comparable overall survival rates
(OS) were observed at 1, 3, 5, and 10 years in 0, A, B and AB stages (p = 0.2). Eventually, the BCLC-B
group was matched to 40 BCLC-B patients treated (2015-2021) with TACE. Significant differences in
baseline characteristics (p <0.0001) and in OS were observed at 1 and 3 years (p <0.0001); a significant
difference was also observed in oncological outcomes, in terms of the absence, residual, or relapse of
disease (p <0.05). Surgery might be a valid treatment in HCC for patients affected by chronic liver
disease in a condition of compensation, up to BCLC-B stage. Surgical indication for liver resection in
case of HCC should be extensively revised.

Brozzetti S, D’Alterio C, Bini S, Antimi J, Rocco B, Fassari A, Lucatelli P, Nardis P, Di Martino M, De Sanctis
GM, Corona M, Bagni O, Cortesi E, Bezzi M, Catalano C. Surgical resection is SLgﬁa%r tfs'l'/ Einthe
treatment of HCC in a well selected cohort of BCLC-B elderly patients—A retrospective observational study.
Cancers. 2022;14(18):4422.
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Table 2. Tumor features and treatments. Perioperative outcomes. Recurrence treatments.

Stage AB

Stage 0 (n=9) Stage A (n=99) (0= 20) Stage B (n = 58) p Value
Nodules
resected/ablated, n (%)
1 9(100) 60 (60.6) 20(100) 4]
30 (30.3)/ 40 (51.3)/
2 0) 10* (10.1) 0 10* (12.82)
9(9.1)/ 18 (23)/
3 00 5+ (5.05) Iy 13%(16)
HOC i o Table 3. Overall survival.
size (cm),
median, (Range) 1.7 (13-2) 3.2 (0.8-4.5) 75 (5-11) 2.6 (0.8-4.5)
- Stage 0 Stage A Stage AB Stage B p Value
Type of resection, n (%) 0.00008
Extended Right 1-yr OS,
Hepatectomy 0o 0O 14 D survival % 1(1:(‘)(:)[%1 Ilcqg%l I(l:q[i%l 1(1:901%1 0.2
Right Hepatectomy 0(0) 1(1) 0(0) 9 (15.51) (IC 95%) [IC: 1-1] [IC:1-1] [IC: 1-1] [IC: 1-1]
Left hepatectomy 0(0) 0(0) 1(5) 2(3.45) :
Bi-Segmentectomy 0(0) 52 (52.5) 17 (85) 26 (44.83) 3-yrs OS, survival % 100% 96.03% 95.21% 97.43% 02
Segmentectomy 9 (100) 45 (45.4) 1(5) 20 (34.48) (IC 95%) [IC: 1-1] [IC: 0.917-0.999] [IC: 0.813-0.946] [IC: 0.891-0.992] ’
Wedge ow 22%) g 2163) 5-yrs OS, survival % 88.9% 80.8% 78.7% 67.2% o
Morbidity n, (%) 0.54 (IC 95%) [IC: 0.706-1] [IC: 0.589-0.779] [IC: 0.532-0.755] [IC: 0.507-0.718] :
I-II (Clavien-Dindo) 1(11.1) 22(22.2) 3 (15) 17 (29.31) -
III (Clavien-Dindo) 0(0) 1(1.01) 0(0) 1(1.72) 10.yrs OS, survival % 66.66% 62.2% 58.3% 50.3% 02
Length of hospital st (IC 95%) [IC: 0.507-0.718] [IC: 0.542-0.753] [IC: 0.492-0.723] [IC: 0.464-0.690] '
ength of hospital stay, 6(5-8) 7 (6-15) 7 (6-10) 8 (6-15)
mean (range) Death, n (%) 3(33.33) 37 (37.4) 7 (35) 28 (48.28) 0.015
g 050 12 (0-9) 10-1) 13(03) HCC 0() 6 (16.2%) 2(2857) 15 (53.571)
90-days mortality 0(0) 0(0) 0) © Liver disease/Cirrhosis 0(0) 21 (56.8) 3 (42.86) 10 (35.71)
Othy 3 (100 10 (2 2(28.5 3(10.71
1 recurreﬁc(e%t]reatment, 6 (6.66) 86 (86.87) 12 (60) 58 (100) er causes (100) (27) ( 7) ( )
Curative Treatments 6 (100) 47 (54.65) 11 (91.67) 23 (39.66) 0.003
Palliative Treatments 0 39 (45.35) 1(8.33) 35 (60.34)
II recurrence
treatments. n (%) 3(33.33) 38(38.4) 6 (30) 24 (41.38)
Curative 3 (100) 9(23.7) 4 (66.67) 5 (20.83) 0.013
Palliative 0(0) 29 (76.3) 2(33.33) 19 (79.17)
III recurrence
treatments, n (%) 1(11.11) 19 (19.2) 0 (0) 9 (15.5)
Curative 1 (100) 6 (31.6) 0 (0) 2(22.22) 0.6
Palliative 01(0) 13(68.4) 0(0) 7 (77.78)

* Patients who received RFA combined with surgery.

Brozzetti S, D’Alterio C, Bini S, Antimi J, Rocco B, Fassari A, Lucatelli P, Nardis P, Di Martino M, De Sanctis
GM, Corona M, Bagni O, Cortesi E, Bezzi M, Catalano C. Surgical resection is SLgﬁa%r th'I]é%E in the
treatment of HCC in a well selected cohort of BCLC-B elderly patients—A retrospective observational study.
Cancers. 2022;14(18):4422.
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Figure 2. Follow-up in patients submitted to TACE.

3-year survival

p <0.001
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Figure 3. Comparison of OS between the surgical group and the TACE group.
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Hepatic Resection Compared to
Chemoembolization in Intermediate-
to Advanced-Stage Hepatocellular
Carcinoma: A Meta-Analysis of
High-Quality Studies

Myung Han Hyun . Young-Sun Lee 2" Ji Hoon Kim,? Chan Uk Lee,? Young Kul _]ung,2 Yeon Seok Seo,’
Hyung Joon Yim,? Jong Eun Yeon,” and Kwan Soo Byun2

According to the American Association for the Study of Liver Diseases (AASLD) treatment guidelines for hepatocellular
carcinoma (HCC), the role of surgery has been expanded beyond the Barcelona Clinic Liver Cancer (BCLC) algorithm.
We compared primary hepatectomy (PH) with transarterial chemoembolization (TACE) in patients with intermediate- to
advanced-stage (BCLC stage B/C) HCC to determine the current evidence. Through a database search, we included 18
high-quality studies (one randomized controlled trial [RCT], five propensity-score matching nonrandomized comparative
trials [NRCTs], and 12 NRCTs) that compared survival outcomes of 5,986 patients after PH and TACE. We found sig-
nificant survival benefits for PH over TACE in BCLC stage B/C patients (hazard ratio [HR], 0.59; 95% confidence inter-
val [CI], 0.51-0.67; P < 0.00001; F = 84%). According to the BCLC, both stage B and stage C patients showed
significantly better overall survival (OS) for PH compared to TACE (HR, 0.53; 95% CI, 0.43-0.65; P < 0.00001; F =
77%; HR, 0.67; 95% CI, 0.59-0.77; P < 0.00001; F = 79%, respectively). Five-year survival rates for PH were signifi-
cantly higher than those for TACE in BCLC stage B/C, stage B, and BCLC stage C patients (odds ratio [OR], 2.71,
2.77, and 3.03, respectively; all P < 0.00001). Survival benefits persisted across subgroup, sensitivity, and metaregression

analyses; interstudy heterogeneity remained constant. Conclusion: This meta-analysis suggests that surgical resection pro-
vides survival benefits in patients with intermediate- to advanced-stage HCC. The evidence found herein may assist in the
choice of treatment modality based on diverse definitions of operability. (HEPATOLOGY 2018; 68:977-993).

) Hyun, M. H., Lee, Y.-S,, Kim,J.H., Lee, C. U, Jung, Y. K, Seo, Y. S, Yim, H. J., Yeon, J. E., & Byun, K. S. (2018).
Intermediate and advance HCC Hepatic resection compared to chemoembolization in intermediate- to advar%gg%tagaépatocellular
carcinoma: Ameta-analysis of high-quality studies. Hepatology, 68(3), 977-99
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Liver resection versus transarterial
chemoembolisation for the treatment of
intermediate hepatocellular carcinoma:

a systematic review and meta-analysis

Aleksandar Bogdanovic, PhD***, Jelena Djokic Kovac, PhD®°, Predrag Zdujic, MD?, Uros Djindjic, MD?,
Vladimir Dugalic, PhD*¢

Background: Transarterial chemoembolisation (TACE) is the primary treatment for intermediate-stage hepatocellular CarcinorQ
(HCC), according to the updated Barcelona Clinic Liver Cancer (BCLC) staging system. Although growing evidence favours liver
resection (LR) over TACE for intermediate-stage HCC, the best treatment option remains controversial. This meta-analysis aimed to
compare the overall survival (OS) after LR versus TACE for intermediate-stage HCC.

Methods: A comprehensive literature review of PubMed, Embase, Cochrane Library, and Web of Science was performed. Studies
that compared the efficacy of LR and TACE in patients with intermediate (BCLC stage B) HCC were selected. According to the recent
updated BCLC classification, intermediate stage of HCC was defined as follows: (a) four or more HCC nodules of any size, or (b) two
or three nodules, but if at least one tumour is larger than 3 cm. The main outcome was OS, expressed as the hazard ratio.
Results: Nine eligible studies of 3355 patients were included in the review. The OS of patients who underwent LR was significantly
longer than that of patients who underwent TACE (hazard ratio = 0.52; 95% Cl: 0.39-0.69; I° = 79%). Prolonged survival following LR
was confirmed after sensitivity analysis of five studies using propensity score matching (HR =0.45; 95% ClI: 0.34-0.59; I? =55%).
Conclusion: Patients with intermediate-stage HCC who underwent LR had a longer OS that those who underwent TACE. The role
of LR in patients with BCLC stage B should be clarified in future randomised controlled trials.

Keywords: Barcelona Clinic Liver Cancer staging, hepatocellular carcinoma, intermediate-stage B, liver resection, transarterial
chemoembolization

Bogdanovic A, Djokic Kovac J, Zdujic P, Djindjic U, Dugalic V. Liver resection veselwérwlggsrial
chemoembolisation for the treatment of intermediate hepatocellular carcinoma: a systematic review and
meta-analysis. IntJ Surg. 2023;109:1439-1446.

Intermediate and advance HCC



Survival outcome.

Median follow-up (months)

1-year survival (%)

3-year survival (%)

5-year survival (%)

First Author Overall LR TACE LR TACE LR TACE LR TACE P
Ruben Cirial"? 28.2 nr nr 83.3 68.2 52.8 477 44.4 38.6 0.229
Jun Young Kim!™ 30.0 nr nr 92.3 78.2 65 39.2 51.8 27.9 0.002
Linbin Lut?"! nr 67.4 18.5 85.8 76.9 68.6 52.7 63.3 46.7 <0.0001
Jun Luo® nr nr nr 70.6 67.2 35.3 26 23.9 18.9 0.26
Yufu Peng®®? 13 nr nr nr nr nr nr nr nr nr
Toshifumi Tada® 26 nr nr nr nr nr nr nr nr nr
Chih-Wen Lin'®! nr 39.0 22 89.2 69.5 69.4 37.0 61.2 15.2 <0.0001
Wei Xu®®® 37.6 nr nr 86.5 73.9 53.8 45.7 33.8 28.9 0.03
Lei Yinf”) nr 33.3 135 76.1 51.8 63.5 34.8 515 18.1 <0.001
LR, liver resection; nr, not reported; TACE, transarterial chemoembolisation.
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Figure 2. Overall survival according to therapeutic intervention (LR versus TACE) in patients with intermediate-stage hepatocellular carcinoma. LR, liver resection;
TACE, transarterial chemoembolization.
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Identification of patients with favorable prognosis
after resection in intermediate-stage-

hepatocellular carcinoma

Han Ah Lee, MD, PhD?"¢, Minjong Lee, MD, PhD*>**, Jeong-Ju Yoo, MD, PhD¢, Ho Soo Chun, MD, PhD?",
Yewan Park, MD°, Hwi Young Kim, MD, PhD*°, Tae Hun Kim, MD, PhD*°, Yeon Seok Seo, MD, PhD/,
Dong Hyun Sinn, MD, PhD®*

Backgrounds: It is unclear which patients benefit from resection in intermediate-stage-hepatocellular carcinoma (HCC). The\
authors aimed to identify high-risk patients for early recurrence among patients with resectable intermediate-stage HCC.
Methods: This multicenter retrospective study included patients who underwent resection or trans-arterial chemoemibolization
(TACE) for intermediate-stage HCC (2008-2019). Multivariable Cox proportional analysis was performed to identify high-risk patients
when treated with resection. A prediction score for 2-year recurrence-free survival (RFS) was developed using the training cohort and
validated. The 2-year RFS in each risk group was compared with that in TACE group, after propensity score matching (PSM).
Results: A total of 1686 patients were included (480 and 1206 patients in the resection and TACE groups). During a median follow-
up of 31.4 months, the 2-year RFS was significantly higher in the resection (47.7%) than in the TACE group (19.8%) [adjusted hazard
ratio (@HR)=1.471, 95% CI: 1.199-1.803, P < 0.001). On multivariate analysis, alpha-fetoprotein >5.0 ng/ml (aHR=0.202), ALBI
grade >2 (aHR=0.709), tumor number >3 (aHR =0.404), and maximal tumor size >5 cm (aHR = 0.323) were significantly
associated with the lower risk of 2-year RFS in the resection group. The newly developed Surgery Risk score in BCLC-B (SR-B score)
with four significant risk factors showed an area under the curve of 0.801 for the 2-year RFS and was validated. Based on the SR-B
score, low-risk patients had a significantly higher 2-year RFS (training: aHR = 5.834; validation: aHR = 5.675) than high-risk patients
(all P <0.001) did. In a PSM cohort, a low-risk resection group had a significantly higher (aHR = 3.891); a high-risk resection group
had a comparable 2-year RFS to those treated with TACE (aHR=0.816).

Conclusions: Resection may be beneficial for resectable intermediate-stage HCC based on the SR-B score.

Keywords: hepatocellular carcinoma, intermediate-stage, resection, trans-arterial chemoembolization

Intermediate and advance HCC Lee HA, Lee M, Yoo JJ, Chun HS, Park Y, Kim HY, Kim TH, Seo YS, Sinn DH. Identificatiog|pf@at®ots with favorable

prognosis after resection in intermediate-stage hepatocellularcarcinoma. IntJ Surg. 2024;110:1008-1018.
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Figure 1. The survival outcomes of resection and TACE groups.The 2-year recurrence-free survival was significantly higher in the resection group than in the TACE
group (A), and The 5-year overall survival was significantly higher in the resection group than in the TACE group in propensity score-matched cohorts (B). TACE,
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Predictors for 2-year recurrence-free survival in the training cohort of the resection group.
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Figure 3. The 2-year recurrence-free survival of resection and TACE groups according to the risk groups classified with the SR-B score. In the low-risk group, the 2-
year recurrence-free survival was significantly higher in the resection group than in the TACE group (A). In the high-risk group, the 2-year recurrence-free survival
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Conclusion
Resection may be beneficial for resectable
intermediate-stage HCC based on the SR-

B score.

(AFP= 5.0 ng/ml, ALBI grade = 2, Tumor number = 3,
Maximal tumor size = 5 cm)

Lee HA, Lee M, Yoo JJ, Chun HS, Park Y, Kim HY, Kim TH, Seo YS, Sinn DH.
Identification of patients with favorable prognosis a@ides@g/9bin
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Simple Summary: Surgical resection plus intraoperative radiofrequency ablation showed better
survival outcomes than transarterial chemoembolization in selected patients with intermediate-stage
hepatocellular carcinoma and Child—-Pugh class A liver function. These findings suggest that surgical
resection plus intraoperative radiofrequency ablation may provide an opportunity for curative
treatment to selected patients deemed eligible only for palliative treatment.

Abstract: The purpose of this study was to compare the efficacy and safety of surgical resection (SR)
plus intraoperative radiofrequency ablation (IORFA) with transarterial chemoembolization (TACE)
in patients with intermediate-stage HCC and Child-Pugh class A liver function. Treatment-naive
patients who received SR plus IORFA (n = 104) or TACE (n = 513) were retrospectively evaluated.
Patients were subjected to a maximum 1:3 propensity score matching (PSM), yielding 95 patients who
underwent SR plus [IORFA and 252 who underwent TACE. Evaluation of the entire study population
showed that progression-free survival (PFS) and overall survival (OS) were significantly better in the
SR plus IORFA than in the TACE group. After PSM, the median PFS (18.4 vs. 15.3 months) and OS
(88.6 vs. 56.2 months) were significantly longer, and OS rate significantly higher (HR: 0.65, p = 0.026),
in the SR plus IORFA group than in the TACE group. Stratified Cox regression analysis and doubly
robust estimation revealed that treatment type was significantly associated with both OS and PFS.
Rates of major complications were similar in the SR plus IORFA and TACE groups. In conclusion,
SR plus IORFA showed better survival outcomes than TACE. SR plus IORFA may provide curative
treatment to patients with intermediate-stage HCC with <4 tumors and Child-Pugh class A.

Kim GH, Kim JH, Ko HK, Chu HH, Kim SH, ShinJH, Gwon DI, Ko GY, Yoon HK, Kim KH, Shim JH, Kim N.
Surgical resection plus intraoperative radiofrequency ablation versus chemoemgﬂl&ét'??/@gche treatment
of intermediate-stage (BCLC B) hepatocellular carcinoma with preserved liver function: a propensity score-
matched analysis. Cancers (Basel). 2022 May 15;14(10):2440.
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SR plus IORFA in patients with BCLC

B H C C a n d p r e S e rve d l. IV e r fu n C tl O n Table 1. Demographic and clinical characteristics of patients before and after propensity score matching.
include N Before PSM After PSM
SR plus IORFA TACE SMD SR plus [ORFA TACE SMD
. No. of patients 104 513 95 252
* Acom P lete '-y resectable main HCC Age > 60 years, n (%) 43 (41.3%) 265 (517%)  0.208 40 (42.1%) 112 (44.4%)  0.047
Male sex, 7 (%) 90 (86.5%) 443 (864%)  0.005 81 (85.3%) 226 (89.7%)  0.134
. Etiology 0.143 0.067
e <3 remnant HCC nodules , eacC h<3cmin HBV 74 (71.2%) 373 (72.7%) 70 (73.7%) 191 (75.8%)
. . HCV 8 (7.7%) 61 (11.9%) 8 (8.4%) 21 (8.3%)
maximum diameter Alcohol 8 (7.7%) 46 (9.0%) 8 (8.4%) 17 (6.7%)
Others 14 (13.5%) 33 (6.4%) 9 (9.5%) 23 (9.1%)
. . . B . Maximal tumor size > 5 cm, 1 (%) 44 (42.3%) 183 (35.7%)  0.136 38 (40.0%) 98 (38.9%)  0.023
e |[f SRalonehad ah Igh risk of insufficient Tumor number > 2, 1 (%) 35 (33.7%) 238 (464%) 0262 33 (34.7%) 101 (40.1%)  0.111
. . Bilobar tumor extent (%) 65 (A2 5%) 210 (40 9%) 0.44? 56.(58 9%) 133 (52 89%) 0124
F LR orwas im p 0SSl b le d ue to un fa vora b le Bilirubin > 0.9 mg/dL, 1 (%) 25 (24.0%) 154 (30.0%)  0.135 25 (26.3%) 66 (262%)  0.003
. Albumin < 3.5 mg/dL, n (%) 19 (18.3%) 170 (33.1%)  0.345 19 (20.0%) 55(21.8%)  0.045
tumor locations Portal hypertension, 7 (%) 9 (8.7%) 104 (203%) 0335 9 (9.5%) 32(127%) 0103
ATP>="200 g7 s, (76 25240 155-(30-27%5) 0139 251(26:3%) 2Ty 115

Both group HCC < 4 nodule
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_ Figure 2. Kaplan-Meier analyses of overall survival (OS) in patients who underwent SR plus IORFA
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Figure 4. Kaplan—Meier analyses of progression-free survival (PFS) in patients who underwent SR
plus IORFA or TACE before (a) and after (b) PSM. (a,b) PES rates were significantly higher in patients
who underwent SR plus IORFA group than in those who underwent TACE both (a) before PSM (HR:
0.67 (95% CI, 0.52-0.85), p < 0.001) and (b) after PSM (HR: 0.72 (95% CI, 0.54-0.96), p = 0.023).

Kim GH, Kim JH, Ko HK, Chu HH, Kim SH, Shin JH, Gwon DI, Ko GY, Yoon HK, Kim KH, Shim JH, Kim N.
Surgical resection plus intraoperative radiofrequency ablation versus chemoem ﬂl&é\t%/QSthe treatment
of intermediate-stage (BCLC B) hepatocellular carcinoma with preserved liver function: a propensity score-
matched analysis. Cancers (Basel). 2022 May 15;14(10):2440.



Long-term outcomes and salvageability in patients undergoing liver 0
resection for intermediate- and advanced-stage hepatocellular ol
carcinoma

Tomoaki Yoh, MD, PhD", Takamichi Ishii, MD, PhD, Satoshi Ogiso, MD, PhD,
Hiroto Nishino, MD, PhD, Takahiro Nishio, MD, PhD, Yukinori Koyama, MD, PhD,
Yoichiro Uchida, MD, PhD, Takashi Ito, MD, PhD, Etsuro Hatano, MD, PhD

Department of Surgery, Graduate School of Medicine, Kyoto University, fapan

ARTICLE INFO ABSTRACT
Article history: Backgrounds: The prognosis of intermediate- and advanced-stage hepatocellular carcinoma after liver
Accepted 18 June 2023 resection should be comprehensively analyzed due to the high incidence of tumor recurrence and the

Available online 24 July 2023

availability of salvage therapy. This study evaluated the long-term outcome and salvageability in these
patients after liver resection.

3 3 ] ] ar carci-
noma who underwent initial llver resection from 2000 to 2016 were retrospectlvely rev1ewed Analyses
were perfoffiied 11 the Setting of the (itial lIVer resection and the recurrence(s). Actve salvage therapy
for recurrence was defined as the implementation of each therapy with curative intent—repeat surgery,
ablative therapy, and liver transplantation.

Results: Among the 1,013 liver resections for hepatocellular carcinoma, a total of 270 patients were
eligible for this study (intermediate hepatocellular carcinoma, n = 134; advanced hepatocellular carci-
noma, n = 136). The 5-year overall survival rates for intermediate and advanced-stage hepatocellular
carcinoma were 49.7% and 36.8%, respectively; meanwhile, the actual recurrence rates excluding patients
who died without recurrence were 94.7% and 90.7%, respectively. Active salvage therapy was performed
in 43 (39.8%) patients with intermediate-stage hepatocellular carcinoma and 25 (23.4%) patients with
advanced-stage hepatocellular carcinoma. Overall survival after initial liver resection, first active salvage
therapy, and second/more active salvage therapy were comparable in both stages.

Conclusions: This study suggests that although liver resection alone may not yield remission in most
patients with intermediate and advanced-stage hepatocellular carcinoma, active salvage therapy can
potentially prolong survival. Further study to identify approaches to decrease recurrence rates and in-
crease salvageability for these patients would be warranted.

© 2023 Elsevier Inc. All rights reserved.
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Figure 1. Overall survival, and recurrence-free survival, in (A) intermediate- and (B) advanced-stage hepatocellular carcinoma. HCC, hepatocellular carcinoma; 0S, overall survival;
RFS, recurrence-free survival.
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Conclusion

 Patient selection:
 Good performance status
* Preserved liver function

* Treatment outcomes:
* Liver resection (LR) - superior to TACE
* Better overall survival (OS) and disease-free survival (DFS)

e Careful selection needed

* High-risk features:
* Elevated AFP
 ALBI grade =2
e =23tumors
e Tumorsize>5cm
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( Treatment Algorithm ]
| Hepatocellular carcinoma ]
’ Hepatic functional reserve Child-Pugh A/8** Child-Pugh C
| Extrahepatic metastasis No Yes I
| Vascular invasion No Yes I J: ]
| Within Milan Not
Criteria or transplantable
[ | 5-5-500 rule**

[ Tumor number (n) 1-3 z4 J
{ Tumor size $3cm >3 cm

I 1

y

_ | 7 Resection - TA(C)E i Resection B i
Treatment Resection / RFA H TA(C)E I HAIC / Systemic therapy®2 | Systemic therapy®? Systemic therapy*? [ Transplantation** | pgjjiative care :I
: 3 v ' ¥

FIGURE 3 Algorithm for treatment. For the treatment modalities of the upper and lower layers, the upper layer should be prioritized.
Treatment modalities separated by slashes are equally recommended. **Assessment based on liver damage is recommended in the case of
hepatectomy. *2Patients with Child-Pugh A only. *3Patients age <65 years. **Tumor diameter <5 cm, <5 tumors and alpha-fetoprotein
<500 ng/mL, with no distant metastasis or vascular invasion. HAIC, hepatic arterial infusion chemotherapy; RFA, radiofrequency ablation; TA

(C)E, transcatheter arterial (chemo)embolization. . . o . . o
Hasegawa K, Takemura N, Yamashita T, Watadani T, Kaibori M, Kubo S, et al. Clinical practice guidelines for

Intermediate and advance HCC hepatocellular carcinoma: The Japan Society of Hepatology 2021 version (5th JSBlideB3/@8lines). Hepatol
Res. 2023;53(5):383-390.



HongKong Liver Cancer Stanging System
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Figure 2. Staging and preferred treatment in the Hong Kong Liver Cancer Staging System. ECOG, Eastern Cooperative Oncology Group; EVM,
extrahepatic vascular invasion or metastasis; TACE, transarterial chemoembolization; HKLC, Hong Kong Liver Cancer. *Early tumor: <5 cm+<3
tumor nodules+No intrahepatic venous invasion; Intermediate tumor: <5 cm+>3 tumor nodules/Intrahepatic venous invasion OR >5 cm+<3
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Chinese Expert Consensus on the Whole-

Course Management of Hepatocellular
Carcinoma (2023 Edition)
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PVTT Classification

Tumor

{ Vpi
I
Vp2

Vp4 (contralateral)

Main trunk
SpV

I Vp4

SMV

Fig. 1. Classification of hepatocellular carcinoma with portal vein tumor
thrombus. Vp and Roman numerals express Japan’s VP classification and Cheng’s
classification, respectively. Vp4, Vp3, Vp2 and Vp1 are categorized as an extension
to the main trunk/contralateral branch, first-order branch, second-order branch,
and third-order branch, respectively. Abbreviations: Ant, anterior branch; LHYV,

) left portal vein; RPV, right portal vein; Seg, segmental branch; SMV, superior .
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Survival benefit of liver resection for hepatocellular
carcinoma associated with portal vein invasion
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Background & Aims: The presence of portal vein tumor throm-
bosis (PVTT) in patients with hepatocellular carcinoma (HCC) is
regarded as indicating an advanced stage, and liver resection
(LR) is not recommended. The aim of this study was to evaluate
the survival benefit of LR for HCC patients with PVTT through
the analysis of the data from a Japanese nationwide survey.
Methods: We analyzed data for 6474 HCC patients with PVTT
registered between 2000 and 2007. Of these patients, 2093
patients who underwent LR and 4381 patients who received
other treatments were compared. The propensity scores were cal-
culated and we successfully matched 1058 patients (66.1% of the
LR group).

Results: In the Child-Pugh A patients, the median survival time
(MST) in the LR group was 1.77 years longer than that in the
non-LR group (2.87 years vs. 1.10 years; p <0.001) and 0.88 years
longer than that in the non-LR group (2.45 years vs. 1.57 years;
p <0.001) in a propensity score-matched cohort. A subgroup anal-
ysis revealed that LR provides a survival benefit regardless of age,
etiology of HCC, tumor marker elevation, and tumor number. The
survival benefit was not statistically significant only in patients
with PVTT invading the main trunk or contralateral branch. In
the LR group, the postoperative 90-day mortality rate was 3.7%
(68 patients).

Conclusions: As long as the PVTT is limited to the first-order
branch, LR is associated with a longer survival outcome than
non-surgical treatment.

Intermediate and advance HCC

Lay summary: The presence of portal vein tumor thrombosis in
patients with hepatocellular carcinoma is regarded as indicating
an advanced stage, and liver resection is not recommended. We
performed a multicenter, nationwide study to assess the survival
benefit of liver resection in hepatocellular carcinoma patients
with portal vein tumor thrombosis using propensity score-
based matching. As long as the portal vein tumor thrombosis is
limited to the first-order branch, liver resection is associated with
a longer survival outcome than non-surgical treatment.

© 2016 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

* Retrospective 2000-2007

Introduction L

Patients with advanced hepatocellular carcinoma (HCC) showing
macroscopic vascular invasion have been reported to have an
extremely poor prognosis [1]. According to the American Associ-
ation for the Study of the Liver Disease/Barcelona Clinic for Liver
Cancer (AASLD/BCLC) Staging System and treatment guidelines,
portal vein invasion, or portal vein tumor thrombosis (PVTT), is
regarded as an advanced stage of the disease with almost zero
hope for a cure |2]. The only proposed treatment option for this
group of patients is sorafenib chemotherapy, and the reported
median survival time (MST) of patients with advanced HCC trea-
ted with sorafenib is as short as 10.7 months [3]. Therefore, sur-
gical intervention mav nlav some role in the trearment of

Non LR

2093 LR VS 4381 Non-LR

TACE
CHEMOTHERAPY
HAIC

PALLATIVE
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Subgroup Hazard ratio (95% Cl)

Age >70 years 0.63 (0.51-0.79
<70 years 0.74 (0.64-0.86
Viral infection Yes 0.74 (0.65-0.86

<15 ng/ml 0.66 (0.51-0.86
0.69 (0.60-0.81

32 0.72 (0.59-0.88
Extent of PVTT  Vp 1-3 0.68 (0.60-0.78

Vp 4 0.84 (0.63-1.12
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Fig. 2. Hazard ratios for death associated with liver resection in the
subgroups of patients matched by propensity score. PVTT, portal vein tumor
thrombosis; Cl, confidence interval.
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Table 3. Operative procedures and outcomes.

Vp1 (n = 819)*

Vp2 (n = 475)*

Vp3 (n = 404)*

Vp4 (n = 179)*

Major hepatectomys$ 379 (49.0) 310 (68.4) 338 (87.1) 158 (90.8)
Extent of resection
R1 333 (11) 215 (A5 4) 134 (45 Q) 51 (38 1)
R2 64 (11.7) 73 (22.2) 139 (46.6) 81 (60.5)

Median survival time (yr)

4.13 (95% Cl 3.40-5.81)

2.49 (95% Cl 1.92-3.08)

1.58 (95% Cl 1.22-2.17)

0.91 (95% CI1 0.75-1.23)

Recurrence-free survival (yr)

1.23 (95% CI 1.04-1.73)

0.82 (95% CI 0.65-1.05)

Site of the first recurrence

0.56 (95% CI 0.46-0.69)

0.38 (95% CI 0.29-0.45)

Intrahepatic 263 (36.2) 168 (39.3) 149 (41.3) 88 (56.4)
Distant metastasis 71 (9.8) 35 (8.2) 34 (9.4) 17 (10.9)
Both 35 (4.8) 47.(11.0) 47 (13.0) 16 (10.3)

90-day mortality 19 (2.4) 14 (3.0) 21 (5.3) 14 (8.2)

Data are the mean (standard deviation) or number (%) unless otherwise indicated.
"Missing data were not imputed for baseline characteristics.

$More than three Couinaud’s segments.

Cl, confidence interval.

Table 4. Multivariate analysis to identify prognostic factors associated with
survival after liver resection.

LR significantly improves survivalin HCC patients with PVTT limited to
first-order or more peripheral branches (Vp1-Vp3) and preserved liver

Benefit not proven in Vp4 (main trunk/contralateral invasion) due to
high R2 resection rate and poor outcomes.

Risk factors p value Hazard ratio (95% CI)

Liver cirrhosis 0.011 1.25 (1.05-1.48) d

Tumor size (cm) <0.001 1.02 (1.01-1.04)

function.

Number of tumors =3 0.016 1.27 (1.05-1.53) .

Serum alpha-fetoprotein 215 ng/ml  <0.001 1.53 (1.25-1.87)

Vp4 <0.001 1.63 (1.27-2.06)

R2 resection <0.001 1.59 (1.32-1.91)

Intermediate and advance HCC
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HVTT classification
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A

IVCTT (Vv3) IVCTT (Vv3) extending into
the right atrium

Figure 1 Diagram of the Japanese classification of HVTT/
IVCTT (6). (A) tumor thrombus (T'T) in a peripheral hepatic vein
(pHVTT, Vvl), (B) TT in a major hepatic vein (mHVTT, Vv2), (C)
TT in the inferior vena cava (IVCTT, Vv3), (D) IVCTT extending
into the right atrium.
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Liver Resection for Hepatocellular
Carcinoma Associated With
Hepatic Vein Invasion: A Japanese
Nationwide Survey

Takashi Kokudo,'? Kiyoshi I-Iasegm'\‘ra,1 Yutaka Matsuyama,3 Tadatoshi Takayama,* Namiki Izumi,” Masumi Kadoya,6
Masatoshi Kudo,” Shoji Kubo,® Michiie Sakamoto,” Osamu Nakashima,'? Takashi Kumada,'' and Norihiro Kokudo';
for the Liver Cancer Study Group of Japan

Because of the rarity of hepatic vein tumor thrombus (HVTT) compared with portal vein tumor thrombus (PVTT) in

patients with hepatocellular carcinoma, little is known about this disease entity. The aim of this study was to evaluate the

prognosis of each treatment modality for HVTT through an analysis of data collected in a Japanese nationwide survey. .

We analyzed data for 1,021 Child-Pugh A hepatocellular carcinoma patients with HVTT without inferior vena cava inva- e Retros peCtlve 2000-2007
sion registered between 2000 and 2007. Of these patients, 540 who underwent liver resection (LR) and 481 who received . C hl l d Pu h A

other treatments were compared. Propensity scores were calculated, and we successfully matched 223 patients (49.0% of g

the LR group). The median survival time in the LR group was 2.89 years longer than that in the non-LR group (4.47 e 540 LR VS 481 Non-LR
versus 1.58 years, P < 0.001) and 1.61 years longer than that in the non-LR group (3.42 versus 1.81 years, P = 0.023) in

a propensity score-matched cohort. After curative resection, median survival times were similar between patients with N on LR
HVTT in the peripheral hepatic vein and those with HVTT in the major hepatic vein (4.85 versus 4.67 years, P =

0.974). In the LR group, the postoperative 90-day mortality rate was 3.4% (16 patients). In patients without PVTT, ° TACE

the median survival time was significantly better than that in patients with PVTT (5.67 versus 1.88 years, P < 0.001). e CHEMOTHERAPY
Conclusion: LR is associated with a good prognosis in hepatocellular carcinoma patients with HV'TT, especially in patients ° HAIC

without PVTT. (HepaTOLOGY 2017;66:510-517). . PALLATIVE
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TABLE 3. Operative Procedures and Outcomes for Patients Who Underwent Curative Resection

pHVTT (n = 305)*

mHVTT (n = 170)*

VCTT (n = 71)*

Major hepatectomy’ 175 (69.9)

124 (76.5)

51 (75.0)

Median survival time (years) 4.85 (95% Cl 3.38- n.a.)
Recurrence-free survival (years) 2.36 (95% Cl 1.38-3.17)

4.67 (95% Cl 3.32-5.88)
0.88 (95% Cl 0.75-1.32)

1.37 (95% CI 1.07-4.21)
0.82 (95% Cl 0.42-1.10)

Site of the first recurrence

Tnfrahepafic 92 32.7) 60 (38.0) 7 (23.9)
Distant metastasis 14 (6.0) 18 (11.4) 9(12.7)
Both 17 (6.0) 16 (10.1) 15 (21.1)
Median hospital stay (days) 21 (IQR 15-36) 23 (IQR 16-46) 26 (IQR 18-bb)
90-Day mortality 13 (4.3) 3 (1.8) 7 (9.9
Data are the mean (standard deviation) or number (percentage) unless otherwise indicated.
*Missing data were not included for baseline characteristics.
"More than three Couinaud’s segments.
Abbreviation: n.a., not available.
* Liver resection offers significant survival benefit with
acceptable operative risk in HCC patients with HVTT,
especially those without PVTT.
Slide 51/95
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ABSTRACT

Background: Liver resection for hepatocellular carcinoma beyond the Barcelona Clinic Liver Cancer
criteria remains controversial. Strict candidate selection is crucial to achieve optimal results in this
population. This study explored postoperative outcomes and developed a preoperative predictive for-
mula to identjt!; Patjintg most |ikﬂ|!| to. benefit from liver resection

Methods: In total, 382 patients who underwent liver resection for hepatocellular carcinoma beyond the
Barcelona Clinic Liver Cancer resection criteria between 2000 and 2017 were identified from a multi-
center database with the Hiroshima Surgical study group of Clinical Oncology. An overall survival pre

diction model was developed. and patients were classified by risk status

Results: The 5-year overall survival after curative resection was 50.0%. Overall survival multivariate analysis
identified that a high a-fetoprotein level, macrovascular invasion, and high total tumor burden were inde-
pendent prognostic risk factors; these factors were used to formulate risk scores. Patients were divided into
low-, moderate-, and high-risk groups; the 5-year overall survival was 65.7%, 49.5%, and 17.0% (P < .001), and
the 5-year recurrence-free survival was 31.3%, 26.2%, and 0%, respectively (P < .001). The model performance
was good (C-index, 0.76). Both the early and extrahepatic recurrence increased with higher risk score.
Conclusion: The prognosis of patients with hepatocellular carcinoma beyond the Barcelona Clinic Liver
Cancer resection criteria depended on a high a-fetoprotein level, macrovascular invasion, and high total
tumor burden, and risk scores based on these factors stratified the prognoses. Liver resection should be
considered in patients with hepatocellular carcinoma beyond the Barcelona Clinic Liver Cancer criteria
with a low or moderate-risk score.

© 2021 Elsevier Inc. All rights reserved.
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Fig 1. The overall survival (a) and recurrence-free survival (b) of 382 patients who underwent resection for HCC beyond the BCLC criteria.
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Table 1I
Univariate and multivariate analyses of prognostic factors for OS

Variable N (%) Univariate analysis Multivariate analysis

P value HR 95% CI P value HR 95% CI
Age >70y 94 (24.6) .633 1.086 777-1.552
Male 317 (83.0) 799 1.049 .732-1.547
HBV positive 59 (16.0) A11 1.353 931-1.919
HCV positive 180 (48.8) 941 1.011 .756-1.349
Plt <14 (x10%/mm?) 164 (439)  .099 1273  .955-1.697
NLR >2.35 125 (32.7) 595 1.085 .803-1.466
Child-Pugh grade B 39(10.2) 014 1.746 1.128-2.593 0.054 1.548 0.912-2.366
AFP >50 (ng/mL) 173 (45.3) <.001 1.989 1.496-2.653 0.001 1.629 1.206-2.199
DCP >1,000 (mAU/mL) 142 (37.2) <.001 1.675 1.254-2.229 0.139 1.271 0.924-1.749
Macrovascular invasion 105 (27.5) <.001 2.243 1.653-3.017 <0.001 1.984 1.441-2.732
High TTB 210 (55.0) <.001 1.903 1.421-2.568 0.009 1.536 1.109-2.127
Major liver resection 141 (36.9) .034 1.369 1.024-1.828 0.408 1.142 0.833-1.565
R1 margin 59 (15.4) .005 1.671 1.165-2.392 0.206 1.229 0.892-1.692
poorly differentiated 99 (25.9) .004 1.563 1.151-2.125
LC 154 (40.3) 419 1.125 .845-1.497

AFP, alpha-fetoprotein levels; DCP, des-gamma-carboxyprothorombin; HBV, hepatitis B virus; HCV, hepatitis C virus; LC,
liver cirrhosis; NLR, neutrophil-to-lymphocyte ratio; TTB, total tumor burden.
Data were presented as number and percentage for categorized variables.

Linear predictor = (0.56 x AFP) + (0.74 x macrovascular invasion)
+ (0.53 x TTB).
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Abstract

Introduction: Small studies from outside of the USA suggest
excellent outcomes after surgical resection for hepatocellu-
lar carcinoma (HCC) with vascular invasion. The study aims
to (1) compare overall survival after surgical resection and
systemic therapy among patients with HCC and vascular in-
vasion and (2) determine factors associated with receipt of
surgical resection in a US population. Methods: HCC patients
with AJCC clinical TNM stage 7th T3BNOMO diagnosed be-

Intermediate and advance HCC

tween 2010 and 2017 from the National Cancer Database
were analyzed. Cox and logistic regression analyses identi-
fied factors associated with overall survival and receipt of

surgical resection. Results: Of 11,259 patients with T3BNOM
HCC, 325 (2.9%) and 4,268 (37.9%) received surgical resec
tion and systemic therapy, respectively. In multivariabl

analysis, surgical resection was associated with improved
survival compared to systemic therapy (adjusted hazard ra-
tio: 0.496, 95% confidence interval: 0.426-0.578) with a me-
dian survival of 21.4 and 8.1 months, respectively. Superior-
ity of surgical resection was observed in noncirrhotic and cir-
rhoticsubgroups and propensity score matching and inverse
probability of treatment weighting adjusted analysis. Asians
weremore likely to receive surgical resection, whereas Charl-

Retrospective in USA

HCC with vascular invasion
Resection VS systemic therapy
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Conclusion

« PVTT
* Vp1-3 PVTT: LR provides survival benefit.
* Vp4 PVTT: LR does not offer significant benefit.

* Independent risk factors for ineffective LR in PVTT:

* AFP levels >400 ng/mL
e Tumor number >3

* HVTT

* LR offers significant survival benefit with acceptable operative risk in
patients with hepatic vein tumor thrombus (HVTT), especially in the
absence of PVTT.

* Survival decreases in HVTT patients with inferior vena cava (IVC)
invasion.
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Japan Society of hepatology(2021

( Treatment Algorithm ]
| Hepatocellular carcinoma ]
’ Hepatic functional reserve Child-Pugh A/8** Child-Pugh C
| Extrahepatic metastasis No Yes I
| Vascular invasion No Yes I J: ]
Within Milan Not
1 Criteria or transplantable
I | 5-5-500 rule**
[ Tumor number (n) 1-3 z4 |
{ Tumor size $3cm >3 cm |
I 4
_t Resection | TA(C)E T Resection ‘ i
Treatment Resection / RFA H TA(C)E | HAIC / Systemic therapy*2 | | systemic therapy®? Systemic therapy*? [ Transplantation** | pgjjiative care ;I
] rl ¥ ¥

FIGURE 3 Algorithm for treatment. For the treatment modalities of the upper and lower layers, the upper layer should be prioritized.
Treatment modalities separated by slashes are equally recommended. **Assessment based on liver damage is recommended in the case of
hepatectomy. *2Patients with Child-Pugh A only. *3Patients age <65 years. **Tumor diameter <5 cm, <5 tumors and alpha-fetoprotein
<500 ng/mL, with no distant metastasis or vascular invasion. HAIC, hepatic arterial infusion chemotherapy; RFA, radiofrequency ablation; TA

(C)E, transcatheter arterial (chemo)embolization. . . o . . o
Hasegawa K, Takemura N, Yamashita T, Watadani T, Kaibori M, Kubo S, et al. Clinical practice guidelines for

Intermediate and advance HCC hepatocellular carcinoma: The Japan Society of Hepatology 2021 version (5th JSBlidedS§/@8lines). Hepatol
Res. 2023;53(5):383-390.



Taiwan Liver Cancer Association and the
Gastroenterological Society of Taiwan(2016)
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HCC-PVTT

v . v

Child-Pugh A Child-Pugh B Child-Pugh C
Resectable tumor Unresectable tumor | [ Distant metastasis
v v vV v v v
Type /I Type lll Type IV Type /1111 Type /11 Type IV

L : y I
:cl?:vant ¥ fgr/-PVTT Bl e aa| [l AE '};FCE/HAIC +-
TACERT/ TACE/HAIC/ Sysieinic IABERAIG | ITACEEAIGS Tl |avaieniic x
systemic therapy| systemic therapy Herapy SysisHictierapy | [Systeniio Urelany chemotherapy

Chinese medicine

+

First-line systemic treatment: T+A / Sintilimab + 1B1305 / Apatinib + Camrelizumab / Tislelizumab
supportive therapy

Donafenib / Lenvatinib / Sorafenib / systemic chemotherapy
Second-line systemic treatment: Regorafenib / Apatinib / Remucirumab / Pembrolizumab / Tislelizumab /
Camrelizumab

Figure 2. Treatment decision-making process for HCC-PVTT according to Cheng's classification [23l, HAIC, hepatic arterial infusion
chemotherapy; HCC-PVTT, hepatocellular carcinoma with portal vein tumor thrombus; LR, liver resection; RT, radiotherapy; T + A,
atezolizumab and bevacizumab; TACE, transcatheter arterial chernoembolization.
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HCC with bile duct tumor
thrombus (BDTT)



BDTT

« HCC with Bile duct tumor thrombus (BDTT) is a rare but
recognized complication of hepatocellular carcinoma (HCC).

* Incidence 0.5-12.9%
* Standard practice guideline do not provide
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Japanese classification of BDTT

« (A) B1: The tumor locates in S8 and the tumor thrombus invades the
confluence of dorsal and ventral bile ducts; the bile duct dilation of ventral
subsegment is observed.(>2 order)

« (B) B2: As the tumor thrombus further extends to the confluence of S5
and S8, bile duct dilation of S5 can be seen.(2"¢ order)

« (C) B3: The tumor thrombus extends to the right hepatic duct, and the bile
duct dilation of the right posterior lobe can also be seen.(1st order)

« (D) B4: The tumor thrombus extends to the common bile duct, and the bile

duct dilation of left hepatic lobe can be seen. (Main)
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Usefulness of Resection for Hepatocellular Carcinoma
with Macroscopic Bile Duct Tumor Thrombus

ATSUSHI OBA!, SHINICHIRO TAKAHASHI!, YUICHIRO KATO!, NAOTO GOTOHDA!,
TAKAHIRO KINOSHITA!, HIDEHITO SHIBASAKI!, MASAFUMI IKEDA? and MASARU KONISHI!

Departments of Digestive Surgical Oncology and ’Hepatobiliary and Pancreatic Oncology,
National Cancer Center Hospital East, Chiba, Japan

Abstract. Background: The prognostic significance of bile
duct tumor thrombus (BDTT) in hepatocellular carcinoma
(HCC) is unclear and the usefulness of resection for HCC
with BDTT is still controversial. The aim of the present study
was to evaluate the impact of BDTT on prognosis in HCC
and to determine whether resection of HCC with BDTT was
useful. Patients and Methods: Out of 820 HCC patients who
underwent hepatic resection from 1992 to 2012, 13 HCC
patients (1.6%) had macroscopic BDTT. The results of
resection for HCC patients with BDTT and the prognostic
significance of BDTT were evaluated. Prognoses were also
compared according to treatment in patients who had HCC
with BDTT. Results: The overall 1-, 3- and 5-year survival
rates after resection were 92%, 77% and 48%, respectively,
for HCC patients with BDTT, and 88%, 67%, and 52%,
respectively, for HCC patients without BDTT; there were no
significant differences (p=0.833). In all HCC patients after
resection, the unadjusted hazard ratio of the presence of
BDTT was 1.08 (95%CI=0.49-2.05; p=0.835) and when
adjusted for other significant prognostic factors, the hazard
ratio of the presence of BDTT was 0.98 (95%CI=0.42-1.98;
p=0.958). The overall I-, 3- and 5-year survival rates were
14%, 5% and 0%, respectively, for 25 HCC patients with
BDTT after other initial treatments. Conclusion: Bile duct
tumor thrombus was not a prognostic factor in patients with
resected HCC. In HCC with BDTT, surgical treatment is
recommended whenever possible because only resected

patients achieved long-term survival.
Intermediate and advance HCC

Hepatocellular carcinoma (HCC) is responsible for
approximately 600,000-700,000 deaths worldwide. It is
highly prevalent in the Asia-Pacific region and Africa and is
increasing in Western countries (1).

HCC usually spreads through the liver via the portal vein,
and portal vein invasion is a well-documented prognostic
marker (2-5). Meanwhile, bile duct tumor thrombus (BDTT)
is relatively rare. The incidence of portal vein invasion is
26.1%, whereas the incidence of BDTT is 3.4%; the
incidence of macroscopic BDTT is only 1.4% (6).

Several studies have reported that HCC patients with
BDTT had poor survival because of obstructive jaundice,
cholestasis, hepatic dysfunction and spread of tumors (7-13).
On the other hand, good results of aggressive resection for
HCC patients with BDTT have also been reported (14-16).

Survival of all HCC patients has improved due to advances
in diagnostic and therapeutic modalities (6). However, the
survival of HCC patients with BDTT is unclear.

In the present study, BDTT was assessed as a prognostic
factor in patients with resectable HCC.

Patients and Methods

Patients. Between July 1992 and August 2012, 820 HCC patients
underwent initial hepatic resection at the National Cancer Center
Hospital East. A total of 13 HCC patients (1.6%) with macroscopic
BDTT and 783 HCC patients (95.5%) without BDTT were
retrospectively reviewed from our database.

Two pathologists evaluated the resected specimens
macroscopically and microscopically according to the Japanese
TNM Staging System by the Liver Cancer Study Group of Japan
(17). Macroscopic BDTT was defined as b2-4 (tumor thrombus in

Retrospective
HCC with BDTT vs without BDTT
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1- 3- 5-
year | year | year
BDTT 92% 77% 48%
(resection)

Without BDTT 88% 67% 52%

3- 5-
year | year | year

‘ No significant differences between the two groups (p=0.83)

BDTT(13) 92% 77% 48% .
(resection) ‘ “CUOH group(p<0.001)
BDTT(6) 14% 5% 0%

(no resection)
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Objective: To identify optimal surgical methods and the risk factors for long-
term survival in patients with hepatocellular carcinoma accompanied by
macroscopic bile duct tumor thrombus (BDTT).

Summary Background Data: Prognoses of patients with hepatocellular
carcinoma accompanied by BDTT have been known to be poor. There have
been significant controversies regarding optimal surgical approaches and risk
factors because of the low incidence and small number of cases in previous
reports.

Methods: Records of 257 patients from 32 centers in Korea and Japan (1992-
2014) were analyzed for overall survival and recurrence rate using the Cox
proportional hazard model.

Results: Curative surgery was performed in 244 (94.9%) patients with an
operative mortality of 5.1%. Overall survival and recurrence rate at 5 years was
43.6% and 74.2%, respectively. TNM Stage (P < 0.001) and the presence of
fibrosis/cirthosis (P = 0.002) were independent predictors of long-term
survival in the Cox proportional hazards regression model. Both performing
liver resection equal to or greater than hemihepatectomy and combined bile
duct resection significantly increased overall survival [hazard ratio, HR = 0.61
(0.38-0.99); P = 0.044 and HR = 0.51 (0.31-0.84); P = 0.008, respectively]
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and decreased recurrence rate [HR = 0.59 (0.38-0.91); P = 0.018 and HR =
0.61 (0.42-0.89); P = 0.009, respectively].

Conclusions: Clinical outcomes were mostly influenced by tumor stage and
underlying liver function, and the impact of BDTT to survival seemed less
prominent than vascular invasion. Therefore, an aggressive surgical approach,
including major liver resection combined with bile duct resection, to increase
the chance of RO resection is strongly recommended.

Keywords: bile duct resection, jaundice, liver resection, prognosis, survival,
thrombectomy

(Ann Surg 2020;271:913-921)

I nvasion of tumor cells into the bile duct and subsequent formation
of bile duct tumor thrombus (BDTT) is an unusual but well-known
presentation of hepatocellular carcinoma (HCC).!”* Although the
incidence is low and the overall prognosis is poor, an adequate
diagnosis followed by timely and aggressive management can pro-
vide long-term survival and a potential cure in selected cases.*”
Often, patients with HCC and BDTT present with clinically
evident obstructive jaundice, which is different in nature from

Retrospective multicenter
Surgical outcome in B3,B4

N =257
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TABLE 2. Operative and Pathologic Data of Patients With Comparison Between B3 and B4 Groups

Parameters, n (%) All (n = 257) B3 (n = 151) B4 (n = 106) P
Surgery 0.321°

Right hemihepatectomy 121 (47.1) 64 (42.4) 57 (53.8)

Right trisectionectomy 727 5(3.3) 2(1.9)

Left hemihepatectomy 81 (31.5) 48 (31.8) 33 3L.1)

Left trisectionectomy 2 (0.8) 1 (0.7) 1(0.9)

Posterior sectionectomy 5(1.9) 3 (2.0) 2(1.9)

Anterior sectionectomy 12 4.7) 9 (6.0) 3(2.8)

Left lateral sectionectomy 8 (3.1) 7 (4.6) 1(0.9)

Left medial sectionectomy 3(1.2) 3(2.0) 0 (0)

Central bisectionectomy 6(2.3) 4 (2.6) 2(1.9

Nonsystematic resection 10 (3.9) 7 (4.6) 3(2.8)

Liver transplantation 2 (0.8) 0 (0) 2 (1.9)
Liver resection > hemihepatectomy 213 (82.9) 118 (78.1) 95 (89.6) 0.016
Resection of S1 included 69 (26.8) 33 (21.9) 36 (34.0) 0.031
BDR performed 68 (26.5) 19 (12.6) 49 (46.2) <0.001
Postoperative complications 125 (48.6) 60 (39.7) 65 (61.3) 0.001

Grade in Clavien—Dindo classification' 0.017*

I 29 (11.3) 15 (9.9) 14 (13.2)

I 27 (10.5) 11 (7.3) 16 (15.1)

Ila 52 (20.2) 27 (17.9) 25 (23.6)

1IIb 3(1.2) 1 (0.7) 2(19)

v 1(04) 0 (0) 1(0.9)

v 13 (5.1) 6 (4.0) 7 (6.6)
Back ground liver status 0.456

Normal 21 (8.2) 13 (8.6) 8 (7.5)

Chronic hepatitis 71 (27.6) 47 (31.1) 24 (22.6)

Septal fibrosis 46 (17.9) 25 (16.6) 21 (19.8)

Cirrhosis 119 (46.3) 66 (43.7) 53 (50.0)
Multiple tumor 86 (33.5) 50 (33.1) 36 (34.0) 0.887
Tumor size > 5 cm 125 (48.6) 74 (49.0) 51 (48.1) 0.888
Histologic differentiation 0.885

Well (G1) 10 (3.9) 7 (4.6) 3(2.8)

Moderate (G2) 136 (52.9) 80 (53.0) 56 (52.8)

Poor (G3) 91 (35.4) 53 (35.1) 38 (35.8)

Undifferentiated (G4) 20 (7.8) 11 (7.3) 9 (8.5)
Microvascular invasion 176 (68.8) 104 (69.3) 72 (67.9) 0.872
Major vascular invasion 69 (26.8) 42 (27.8) 27 (25.5) 0.677
Combined HCC-CCC 12 (4.7) 9 (6.0) 3(2.8) 0.369*
Microscopic resection margin involvement 58 (22.6) 33 (21.9) 25 (23.6) 0.744
AJCC Stage 0.052°

I 45 (17.5) 32 (21.2) 13 (12.3)

I 107 (41.6) 52 (34.4) 55 (51.9)

1A 24 (9.3) 15 (9.9) 9 (8.5)

B 60 (23.3) 39 (25.8) 21 (19.8)

[ic 8 (3.1) 4 (2.6) 4 (3.8)

IVA 8 (3.1) 7 (4.6) 1 (0.9)

IVB 5(1.9) 2 (L3) 3(2.8)

“Fisher exact test; others: chi-square test.

ase a patient has more than 1 complication, the highest grade was counted.

l n te I’med iate an d a d vance H % indicates cholangiocellular carcinoma.
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FIGURE 1. (A) Overall survival rate and (B) cumulative recurrence rate of 244 patients who underwent curative-intent surgery for
HCC accompanied by macroscopic BDTT in Kaplan-Meier survival analysis.

1- 3- 5- 10- Cummerative recurrence rate 1- KE 5- 10-
year | year | year year year year | year year

Resection 74.5 52.9 43.6 24.7 Resection 49.2 66.6 74.2 79.6
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Cumulative Recurrence Rate

1.04 Liver resection equal to or greater than hemi-
hepatectomy + combined BDR
* Improved overall survival HR = 0.61 (0.38-0.99); p=
0.8 rl 0.044 and HR= 0.51(0.31-0.84); P= 0.008, respectively
» Decreased recurrence HR = 0.59 (0.38-0.91); P= 0.018
and HR=0.61 (0.42-0.89);P= 0.009
0.67 HR = 0.50 (95% CI; 0.30 ~ 0.85)
p=0.010
0.4 B4 group, the influence of BDR was more significant for
both overall survival and recurrence [HR =0.40 (0.22-
0.73); P=0.003 and HR = 0.50 (0.30-0.85); P= 0.01,
0.5 respectively
= BDR Performed (n = 44)
0.0 BDR not Performed (n = 49) ; reference
0 2 4 5 3 0 12
Year
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Prognostic Comparison Between
Liver Resection and Transcatheter
Arterial Chemoembolization

for Hepatocellular Carcinoma
Patients With Bile Duct Tumor
Thrombus: A Propensity-Score
Matching Analysis

Zong-Han Liu™", Ju-Xian Sun™, Jin-Kai Feng'®, Shi-Ye Yang'', Zhen-Hua Chen?,
Chang Liu’, Zong-Tao Chai’, Fei-Fei Mao®, Wei-Xing Guo, Jie Shi’

and Shu-Qun Cheng ™"

! Department of Hepatic Surgery VI, Eastern Hepatobiliary Surgery Hospital, Second Military Medical University,

Shanghai, China, 2 Department of General Surgery, Zhejiang Provincial Armed Police Corps Hospital, Hangzhou, China,
3 Tongji University Cancer Center, Shanghai Tenth People’s Hospital, Tongji University, Shanghai, China

Background: Hepatocellular carcinoma (HCC) with bile duct tumor thrombus (BDTT) is ° R etros p eCtive (P S M)
rare. The aim of this study is to evaluate the long-term prognosis of liver resection (LR)

versus transcatheter arterial chemoembolization (TACE) in these patients. ® LR VS TACE in H CC Wlth BDTT

Methods: Data from HCG patients with BDTT who underwent liver resection and TACE e M=105vs 40
were analyzed respectively. Propensity score matching (PSM) analysis was performed in
these patients.

Results: A total of 145 HCC patients with BDTT were divided into two groups: the LR
group (n = 105) and the TACE group (n = 40). The median OS in the LR group was 8.0
months longer than that in the TACE group before PSM (21.0 vs. 13.0 months, P <0.001)
and 9.0 months longer after PSM (20.0 vs. 11.0 months, P <0.001). The median DFS in
the LR group was 3.5 months longer than that in the TACE group before PSM (7.0 vs. 3.5
months, P = 0.007) and 5 months longer after PSM (7.0 vs. 2.0 months, P = 0.007).

Conclusion: If surgery is technically feasible, liver resection provides better prognosis for
HCC patients with BDTT compared with TACE.

Keywords: hepatocellular carcinoma (HCC), bile duct tumor thrombus (BDTT), liver resection, transcatheter arterial
chemoembolization (TACE), prognosis

1 March 2022 | Volume 12 | Article B3555
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Subgroup No. of patients LR group TACE group Hazard Ratio (95% CI)

MOST (months)
Before PSM
All patients 145 21 13 — 0.43 (0.29—0.64)
Child-Pugh class
A 91 30 13 = 0.27 (0.16-0.44)
B 54 12 95 _——— 0.77 (0.39-1.51)
HBsAg
positive 94 18 12 —— 0.51 (0.32-0.82)
negative 51 30 14 —— 0.36 (0.17-0.77)
HGB
=30g/L 81 20 1 —— 0.49 (0.29-0.82)
>130 g/lL 64 30 15.5 —— 0.38 (0.20-0.71)
ALB
=40g/lL 85 16 12.5 —— 0.59 (0.37-0.96)
>40 gL 60 30 14 —_— 0.28 (0.14-0.56)
TeIL * When technically feasible, liver resection should be the
= 34 pmol/L 89 25 14 —— 0.33 (0.20-0.55)
seewmat o 8 — 054 027109 preferred treatment for HCC with BDTT, offering superior
solitary 112 25 13 —_— 0.40 (0.25-0.65)
" ” " B OS and DFS compared with TACE.
ecrowsedarimasion . ot * Bestcandidates: well-preserved liver function (Child-
" & R Rt Pugh A),single tumor, and absence of major vascular
After PSI invasion
81 20 11 —— 0.41 (0 =
| Child-Pugh class |
A 48 30 13 — 0.22 (0.11-0.44)
B 33 11 9 —— 0.76 (0.33-1.75)
HGB
=130 g/L 44 20 10 —— 0.45 (0.22-0.89)
>130 g/iL 37 225 15 ———i 0.40 (0.18-0.88)
ALB
=40 g/L 52 17 125 —— 0.57 (0.31-1.05)
>40 gL 29 39 9 —— 0.22 (0.09-0.58)
Tumor number
solitary 55 26 1 —— 0.35 (0.18-0.66)
-~ -~ e TR T
Macrovascular invasion
yes 7 125 10 —_—————————  0.56(0.11-2.85)
no 74 24 12 —— 0.39 (0.23-0.68)
| S B B E—|
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Bile Duct Preserving Surgery for Hepatocellular Carcinoma With Bile Duct Tumor Thrombus

Peeling-off technique

E 3 G

FIGURE 1. A typical case of bile duct preservation. (A) Closed arrow: main viable
tumor located in Segment 8. Open arrow: bile duct tumor thrombus. The area from
the anterior branch of bile duct to the common bile duct was filled by BDTT on IOUS.
(B) Closed arrow: stump of right hepatic artery. The right hepatic artery was ligated
and dissected. Open arrow: main portal trunk. Striped arrow: stump of the cystic
duct, inserted 6-Fr IOC balloon catheter. Liver parenchymal transection was finished
with Pringle maneuver. (C) After suturing 2 points of drawing string, anterior wall
was transversely cut near the bifurcation with sharp-pointed scalpel. Before cutting
the wall, 10C balloon was inflated. (D, E) BDTT was peeled off from the bile duct
intimae using a pair of thin scissors. (F) After peeling off BDTT, right hepatic duct was
completely divided. Normal saline was injected for flushing the bile duct with clamp
of the left hepatic duct. Normal saline spilling from the stump of anterior branch was
carefully sucked out. (G) The stump of the bile duct was closed by running suture
and 10C balloon catheter was exchanged with 4- or 5-Fr feeding tube. |OUS indicates

intr o erative ultrasonqgraphy.
rmedla%e angga va?'nce HCC

1- 3- 5-
year | year | year

82.5 38.8 32.5
RFS 35.1 21.9 14.6

Yamamoto S, HasegawaK, Inoue Y, et al. Bile duct preserving surgery for HS){¢jeiftbibdlg duct tumor
thrombus. Ann Surg. 2015;261(5):e123-e125.



Conclusion

* BDTT is not an adverse prognostic factor in resected HCC.

* When technically feasible, liver resection should be the preferred
treatment for HCC with BDTT, offering superior OS and DFS
compared with TACE.

* Best candidates: well-preserved liver function (Child—-Pugh A), low
tumor burden, and absence of major vascular invasion

* Bile duct preserving surgery using the peeling-off technique is
feasible and safe for selected HCC with BDTT
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Rupture
HCC
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Rupture HCC Management

Transcatheter arterial embolization (TAE/TACE): effective for hemostasis
* TACE alone or Bridge to surgery

Surgery
* emergency hepatectomy vs. staged hepatectomy

Microwave coagulation, radiofrequency ablation (limited use)
* Difficult technique in exophytic tumor or large tumor

Perihepatic packing >> unstable patient with ineffective or contraindication for TAE
* High rate of intraabdominal abscess
* Poor survival

Hepatic artery ligation >> unstable patient with ineffective or contraindication for TAE
* High rate hemostasis but high in-hospital mortality

Conservative: hemodynamic stable, limited role, poor prognosis
* High rate rebleeding
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Surgical Outcomes for the Ruptured Hepatocellular Carcinoma:
Multicenter Analysis with a Case-Controlled Study

Shogo Tanaka' - Masaki Kaibori” - Masaki Ueno” - Hiroshi Wada* -
Fumitoshi Hirokawa® - Takuya Nakai® - Hiroya Tida? - Hidetoshi Eguchi4 .
Michihiro Hayashi” - Shoji Kubo'

e Stage resection (TAE+conservative) >>53
* Emergencyresection>>5

* Overall Perioperative mortality 12%
Received: 20 July 2016 /Accepted: 13 September 2016 /Published online: 7 October 2016 0 . o
© 2016 The Society for Surgery of the Alimentary Tract * 60 /0(3/5) In emergency resection group

Abstract

Background While spontaneously ruptured hepatocellular carcinoma (HCC) has a poor prognosis, the true impact of a rupture on
survival after hepatic resection is unclear.

Methods Fifty-eight patients with ruptured HCC and 1922 with non-ruptured HCC underwent hepatic resection between 2000
and 2013. To correct the difference in the clinicopathological factors between the two groups, propensity score matching (PSM)
was used at a 1:1 ratio, resulting in a comparison of 42 patients/group. We investigated outcomes in all patients with ruptured
HCC and compared outcomes between the two matched groups.

Results Of the 58 patients with ruptured HCC, 7 patients (13 %) died postoperatively. Overall survival (OS) rate at 5 years after
hepatic resection was 37 %. Emergency hepatic resection was an independent risk factor for in-hospital death and Child-Pugh
class B for unfavorable OS in multivariate analysis. Clinicopathological variables were well-balanced between the two groups
after PSM. No significant differences were noted in incidence of in-hospital death (ruptured HCC 12 % vs non-ruptured HCC
2 %, p=0.202) or OS rate (5/10-year; 42 %/38 % vs 67 %/30 %, p=0.115).

Conclusion Emergency hepatic resection should be avoided for ruptured HCC in Child-Pugh class B patients. Rupture itself was

not a risk for unfavorable surgical outcomes.
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Fig. 1 The disease-free survival rate after hepatic resection for patients
with a ruptured hepatocellular carcinoma (ruptured group) and those with
a non-ruptured hepatocellular carcinoma (non-ruptured group) among all
populations (before propensity score matching)
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Fig. 3 The disease-free survival rate after hepatic resection for patients
with a ruptured hepatocellular carcinoma (ruptured group) and those with
a non-ruptured hepatocellular carcinoma (non-ruptured group) after
propensity score matching

After PSM
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Fig. 2 The overall survival rate after hepatic resection for patients with a
ruptured hepatocellular carcinoma (ruptured group) and those with a non-
ruptured hepatocellular carcinoma (non-ruptured group) among all
populations (before propensity score matching)
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Fig.4 The overall survival rate after hepatic resection for patients with a
ruptured hepatocellular carcinoma (ruptured group) and those with a non-
ruptured hepatocellular carcinoma (non-ruptured group) after propensity

score matching
After PSM
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Emergency transarterial embolization followed by staged
hepatectomy versus emergency hepatectomy for ruptured
hepatocellular carcinoma: a single-center, propensity score matched
analysis

Chun Zhou' - Chu Zhang' - Qing-Quan Zu' - Bin Wang' - Chun-Gao Zhou' - Hai-Bin Shi' - Sheng Liu’
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Abstract » Stage hepatectomy(after TAE ) vs Emergency
Purpose To compare the feasibility and efficacy of emergency transarterial embolization (TAE) folloy he pateCtomy

tectomy (SH) with emergency hepatectomy (EH) for ruptured hepatocellular carcinoma (HCC).

Methods Between January 2012 and December 2017, 102 patients with HCC rupture received EH or emergency TAE fol-
lowed by SH in our center. Patients were followed until April 2019. Propensity score matching (PSM) analysis was used
at a 1:2 ratio, resulting in 20 patients in the SH group and 40 patients in the EH group.|We retrospectively compared the
operative variables, recurrence status, disease-free survival (DFS), and overall survival (OS) of patients between the two
matched groups.

Results Compared with the matched EH group, the SH group showed significantly decreased perioperative blood loss or
blood transfusion, shortened intraoperative duration of clamping and postoperative hospital stay (P <0.05), while achiev-
ing comparable long-term OS (SH group: 39.0 months vs. EH group: 38.1 months, P=0.342). There was no significant
difference in the peritoneal metastasis rate (SH group: 20.0% vs. EH group: 25.6%, P=0.874), recurrence rate (SH group:
65.0% vs. EH group: 71.8%, P=0.333) or DFS (SH group: 9.4 months vs. EH group: 7.7 months, P=0.602) between the
two matched groups.

Conclusion For resectable ruptured HCC, emergency TAE of rupture which followed by SH, could bring patients about
intraoperative and postoperative benefits when compared to EH. Moreover, this combination treatment will not increase the
rate of peritoneal metastasis or recurrence, and might achieve favorable survival benefits for patients.

Keywords Hepatocellular carcinoma - Rupture - Emergency hepatectomy - Staged hepatectomy - Prognosis
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Table 2 Participant operative
variables of ruptured HCC
patients treated with curative

resection after PSM

Participant operative variables SH group EH group it P value
(n=20) (n=40)

Extent of hepatectomy - 1.000
Minor, n (%) 17 (85.0) 35 (87.5)
Major, n (%) 3 (15.0) 5(12.5)
Perioperative blood loss (mL) 588 +458 1855+1292 5.546 <0.001
RBC transfusion (mL) 420+538 1223 +941 4.196 <0.001
Operating time (min) 138+31 153 +50 1.446 0.154
Duration of clamping (min) 16+4 21+9 2.778 0.007
Postoperative ICU admission, n (%) 1(5.0) 8 (20.0) 1.324 0.250
Major complications, n (%) 2 (10.0) 9 (22.5) 0.682 0.409
Pneumonia 1 1
Pleural effusion 1 2
Perihepatic abscess 0 1
Liver failure 0 4
Heart failure 0 1
Postoperative hospital stay (days) 11+3 14+6 2.120 0.038
In-hospital death, n (%) 0(0.0) 1(2.5) - 1.000

PSM propensity score matching, SH staged hepatectomy, EH emergency hepatectomy, RBC red blood cell

Intermediate and advance HCC
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A Meta-analysis of TAE/TACE Versus Emergency Surgery

in the Treatment of Ruptured HCC
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Abstract

Objectives To evaluate the efficacy and safety of TAE/
TACE versus emergency surgery (ES) for spontaneous
rupture of HCC (tHCC).

Methods Eight databases (Web of Science, Pubmed,
Embase, Cochrane Library, ClinicalTrial.gov, Wanfang,
CNKI and VIP) were searched to obtain all related litera-
ture from the inception dates to October 2019. Subgroup
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analyses based on the kind of study design and kind of
embolization were conducted.

Results Twenty-one studies comparing TAE/TACE with
ES were eligible. A total of 974 rHCC participants (485
participants treated with TACE/TAE and 489 participants
treated with ES) were included in the present meta-analy-
sis. TAE/TACE group was associated with lower risk of
complications (OR =036; 95% CI, 022-0.57;
P < 0.0001) and in-hospital mortality (OR = 0.52; 95%
CI, 0.29-0.94; P =0.03) compared with ES group. In
addition, no significant difference in successful hemostasis
(OR = 1.67;, 95% CI, 0.85-3.28; P =0.13) and 1l-year
survival (OR = 1.08; 95% CI, 0.79-1.48; P = 0.64)
between TAE/TACE and ES groups was demonstrated.
Conclusions TAE/TACE had comparable outcomes to ES
in terms of successful hemostasis and 1-year survival.
Meanwhile, TAE/TACE was significantly superior to ES in
terms of complications and in-hospital mortality. There-
fore, TAE/TACE may be recommended as a preferable
treatment for tHCC.

Keywords Rupture - HCC - TAE - TACE -
Emergency surgery
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| Total (95% CI)
TS

TAETACE ES 0Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI
DaiY, 2014 5 5 25 26 57% 0.65[0.02, 18.09]
JiYF,2011 12 13 5 5 B1% 0.76 [0.03, 21.68)
JianYP, 2016 26 26 20 24 29% 11.63[0.59, 228.61)
JinvJ,2013 20 25 5 B 120% 0.80(0.08, 8.47)
LiJ,2002 11 12 13 14 7.4% 0.85(0.05,15.16)
LiT,2013 g 10 8 10  59% 2.25(017,29.77)
Lin»J,2018 39 40 37 40  6.9% 3.16[0.31, 31.78)
Lou C,2006 g 8 7 7 Not estimable
Luo XP,2006 12 12 13 13 Not estimable
Meng XM,2008 32 32 37 38 39% 2.60[0.10, 66.05)
PanJG,2017 32 32 32 32 Not estimable
Shang LM, 2013 21 24 15 16 16.7% 0.47 [0.04, 4.83]
Shen SQ, 2010 22 23 12 12 75% 0.60[0.02, 15.86)
Wang JY,2009 22 22 18 18 Mot estimable
Xie Fwy, 2016 27 27 23 23 Not estimable
Yang YF, 2002 11 11 B B Not estimable
Zhong F,2016 19 21 75 79 223% 0.51 [0.08, 2.99]
Zhou ¥Q,2015 56 56 32 36 26% 15.65[0.82, 299.96)

399 405 100.0% 1.67 [0.85, 3.28]

J04

J0J

Heterogeneity. Chi*= 8.61, df=11 (P = 0.66); F= 0%

Test for overall effect Z=1.50 (P=0.13)

Fig. 4 Forest plots for successful hemostasis between TAE/TACE and ES for rHCC
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TAETACE ES

Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI

Odds
M-H, Fixe:

Ratio
d, 95% Cl

DaiY, 2014 0 5 2 26 2.7% 0.89(0.04,21.30)
JiYF,2011 0 13 0 5 Not estimable
JianYP, 2016 0 26 1 24 49% 0.30(0.01, 7.61)
LiT,2013 1 10 3 10 8.7% 0.26 (0.02, 3.08)
Lin HM, 2014 3 16 7 34 11.8% 0.89(0.20, 4.01)
Lou C,2006 1 8 0 7 1.4% 3.00(0.10,86.09)
Luo XP,2006 1 12 2 13  5.7% 0.50(0.04, 6.35)
Meng XM,2009 0 32 1 38 4.4% 0.38(0.02,9.77)
Shang LM, 2013 3 24 2 16 6.8% 1.00[0.15,6.77)
Shen S@, 2010 2 23 2 12 7.7% 0.48[0.06, 3.89)
Wang JY,2009 2 22 3 18 9.7% 0.50([0.07, 3.39)
Xie FW, 2016 2 27 3 23 9.7% 0.53[0.08, 3.51)
Xu KY,2014 0 29 0 92 Not estimahle
Yang YF, 2002 1 11 1 6 3.8% 0.50([0.03,9.77)
Zhou YQ,2015 2 56 6 36 22.7% 0.19(0.04,0.88)
Total (95% CI) 314 300 100.0% 0.52[0.29, 0.94]
18 38

Heterogeneity: Chi*= 4.05, df=12 (P = 0.98); F= 0%
Test for overall effect. Z= 2.16 (P = 0.03)

Fig. 5 Forest plots for in-hospital mortality between TAE/TACE and ES for rHCC
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TAETACE ES Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed. 95% ClI
Jian YP, 2016 2 26 9 24 14.9% 0.14(0.03,0.73]
JinYJ,2013 2 25 0 6 1.2% 1.38([0.06,32.54)
LiJ,2002 2 12 4 14  53% 0.50[0.07, 3.38] —
LiT,2013 1 10 3 10 4.6% 0.26 [0.02, 3.06)
Lin %J,2018 5 40 10 40 15.0% 0.43[0.13,1.39] — w1
PanJG,2017 2 32 12 32 18.3% 0.11 [0.02, 0.55] T
Wang JY,2008 7 22 6 18  7.7% 0.93(0.25,3.52) — [
Xie FW, 2016 9 27 8 23 9.9% 0.94 [0.29, 3.03] — T
XuKY,2014 3 29 15 32 22.0% 0.13[0.03,052] _—

| Total (95% Cl) 223 199 100.0% 0.36 [0.22, 0.57] ‘
Heterogeneity: Chi*=10.91, df= 8 (P = 0.21); F= 27% 0 o1 051 3 140 1004

Test for overall effect: Z= 4.23 (P < 0.0001)

Fig. 6 Forest plots for complications between TAE/TACE and ES for rtHCC
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Complication >> lower in TAE group
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Study or Subgroup

TAETACE

ES

Events Total Events

Odds Ratio

Total Weight M-H. Fixed, 95% CI

Odds Ratio
M-H, Fixed, 95% CI

DaiY, 2014 0 5 10 26 48%  0.14([0.01,2.86)
JianYP, 2016 12 26 5 24 38% 3.26(0.93,11.38)
LinXJ,2018 35 40 34 40 58%  1.24[0.34,4.43)
Lou C,2006 2 8 5 7 55% 0.13[0.01,1.32)
Luo XP,2006 6 12 6 13 39% 1.17[0.24,5.62)
Meng Xm,2009 19 32 1 38  56%  3.59(1.33,9.70)
PanJG,2017 25 32 24 32 72% 1.19([0.37,3.79
Shang LM, 2013 724 7 16 81%  0.53[0.14,1.99)
Shen 8Q, 2010 923 5 12 55% 080(0.22,3.73)
Wang JY,2009 10 22 8 18 6.6%  1.04[0.30, 3.64]
Xie FW, 2016 13 27 10 23 7.7%  1.21[0.39,3.69
Yang HT,2014 4 M 0 18 08% 4.44([0.23,86.92)
Yang YF, 2002 5 11 3 6 29% 0.83[0.11,6.11)
Zhong F,2016 6 21 45 79 185%  0.30(0.11,0.86)
Zhou YQ,2015 28 56 16 36 133%  1.25([0.54,2.90]
m Cl) 380 388 100.0%  1.08[0.79, 1.48]
16 ToT T8Y

Heterogeneity: Chi*= 21.58, df=14 (P = 0.09); F= 35%

Test for overall effect: Z= 0.47 (P = 0.64)

Fig. 7 Forest plots for 1-year survival between TAE/TACE and ES for rHCC
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Abstract

Background To compare the efficacy and safety between emergency hepatectomy (EH) and emergency transarterial embo-
lization (TAE) followed by staged hepatectomy (SH) in the treatment of spontaneous ruptured hepatocellular carcinoma
(rHCC).

Methods Databases (PubMed, EMBASE, Web of science, Cochrane Library, ClinicalTrial.gov, CNKI, Wanfang and VIP)
were searched for all relevant comparative studies from January 2000 to October 2020. Odds ratio (OR) and mean difference
(MD) with 95% confidence interval (CI) were pooled for dichotomous and continuous variables, respectively. Subgroup
analyses based on the kind of embolization were conducted. RevMan 5.3 software was adopted for meta-analysis.

Results |Eighteen studies with 871 patients were finally included in this meta-analysis, 448 in EH group and 423 in TAE+SH
group. No significant difference was observed 1n successful hemostasis (P=0.42), postoperative hospital stay (P=0.12), com-
plication rate (P =0.08) between EH and TAE + SH group. However, TAE + SH group was associated with shorter operating
time (P <0.00001), fewer perioperative blood loss (P =0.007), fewer blood transfusion (P =0.003), lower in-hospital mor-
tality (P <0.00001) and higher 1-year survival as well as 3-year survival (P <0.0001; P=0.003) compared with EH group.
Conclusion Compared with EH, TAE + SH could reduce perioperative operating time, blood loss, blood transfusion, mortal-
ity rate and increase the long-term survival rate of the rHCC patients, which may be a better treatment for resectable rHCC.
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( A ) TAE/TACE+SH EH Odds Ratio Odds Ratio

_Studyor Subgroup __ Events _ Total Events Total Weight M.H, Fixed, 95% Cl MM Fixed, 95%Cl
Buczkowski AK 2006 10 10 10 10 Not estimable
Hsueh KC 2012 18 18 19 19 Not estimable
Li GY 2020 18 18 24 24 Not estimable
LiXH 2014 25 25 22 22 Not estimable
Luo XP 2006 12 12 13 13 Not estimable
OuDP 2016 58 58 73 73 Not estimable
RenA 2018 27 27 7 AT Not estimable
Shang LM 2013 40 42 15 16 59.7% 1.33(0.11,15.81) =
Shen SQ 2010 3 31 12 12 Not estimable
Wang JY 2009 30 30 18 18 Not estimable
Wang YX 2013 10 10 9 9 Not estimable
Xie FW 2016 35 35 23 23 Not estimable
Yang HT 2014 1" 1 17 17 Not estimable
Yang YF 2002 15 15 6 6 Not estimable
Zhang GJ 2014 21 21 18 18 Not estimable
Zhang W 2018 13 13 32 32 Not estimable
Zhong F 2016 27 27 75 79 40.3% 3.28(0.17,62.89) -
Zhou C 2020 20 20 40 40 Not estimable
Total (95% CI) 423 448 100.0% 2.12[0.35, 12.92) e — TAEMTACESSH EH Odds Ratio Odds Ratio
Total events a0 443 . . -« . Eve . o % q
Heterogeneity: Chi* = 0.22, df= 1 (P = 0.64), = 0% bo1 o1 10 100 2kowski AK 2006 7 10 5 10 9.0% 2.33(0.37, 14.61)
Testforoversil eftect Z= 0.01 (P = 0.42) Favours [TAE/TACE+SH] Favours [EH)] W 2020 o 18 2 24 48% 0.24(0.01,5.39)
uXH 2014 3 25 13 22 108% 0.09 (0.02, 0.41) _—
. . . e Ou DP 2016 4 58 9 73 122% 0.53[0.15,1.81) —t
Successful hemostasis >> no significant e 2 SR —
Wang YX 2013 1 10 5 8  65% 0.09 (0.01,1.03)
Xie FW 2016 1 35 8 23 129% 0.86 (0.28, 2.62) e —
Zhang GJ 2014 3 21 11 18 10.4% 0.11 [0.02, 0.50) ———
Zhang W 2018 9 13 12 32 11.4% 3.75(0.95, 14.88) i =
B S e Uy Zhou C 2020 2 20 9 40 10.0% 0.38 [0.07, 1.97) —_—
(B3 YAEIVACESSH o Sianis RES Oos ""‘5 '5° : Total (95% Cl) 240 269 100.0% 0.50 [0.22, 1.10) <~
Buczkowski AK 2006 0 10 4 10 101%  0.07 (0.00,1.50 Total events 49 80 ) . ; .
Tt S S B 1 e O, Wt boih i -
LixH 2014 0 25 3 22 85% 011[001,224) Favours (TAEIAGESSH) :Ravours (CH)
Luo XP 2006 0 12 1 13  33%  0.33[0.01,8.99) T R ——— — g B
Ou DP 2016 0 58 8 73 17.5%  0.07(0.00,1.17) . . . .
Shang LM 2013 o 42 2 16 8.3% 0.07 [0.00, 1.51
2 £ 1 1 Complication >> no significant
Wang JY 2009 o 30 3 18 10.0% 0.07 [0.00, 1.50)
Wang YX 2013 0 10 2 3 59% 014[0.01,3.43 *
Xie FW 2016 0 35 3 23 97%  0.08[0.00,1.68
Yang HT 2014 o 1" 0 17 Not estimable
Yang YF 2002 1] 15 1 6 4.7% 0.12(0.00, 3.36) 4
Zhang GJ 2014 0 21 o 18 Not estimable
Zhang W 2018 o 13 o 32 Not estimable
Zhong F 2016 2 27 6 79 66% 097(0.18,5.14)
Zhou C 2020 0 20 1 40 23% 0.64(0.03,16.48)
Total (95% C1) 396 431 100.0%  0.17 [0.08, 0.37) —
Total events 2 38 . L n .
Heterogeneity: Chi*=7.17,df= 12 (P = 0.85), F= 0% '0.01 0f1 1'0 100.

Test for overall effect: Z= 4.52 (P < 0.00001) Favours [TAE/TACE+SH] Favours [EH]

In-hospital mortality of rHCC patients in the TAE/TACE

+ SH group was lower than that of the EH group.
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vl v 1 v v

Test for overall effect Z=1.73 (P = 0.08) Favours [TAE/TACE+SH) Favours [EH]

(D) TAEMACEsSH  EM Odds Ratio Odds Ratio ». .
Study or Subgroup Events _ Total Events Total Weight M.H, Fixed, 95% CI M_.H, Fixed, 95% CI Favours [EH] Favours [TAE/TACE+SH]
Buczkowski AK 2006 7 10 3 10  16% 5.44(0.80,36.87) i (E) TAE/TACESSH £H Odds Ratio Odde Ratio
Hsueh KC 2012 10 18 13 19  99%  0.58(0.15,2.21) q : % Cl d.95% Ci
Li GY 2020 14 18 20 24 67% 0.70[0.15,3.28) ——— —mmmm—wmmw = 2 . i
Luo XP 2006 9 12 6 13 25% 3.50(0.64,19.19) . Buczkowski AK 2006 0 10 1 10 2.8% 0.30 (0.01,8.33)

Ou DP 2016 48 58 53 73 14.2% 1.81[0.77, 4.25) o = Hsueh KC 2012 7 18 6 19 6.9% 1.38 [0.36, 5.34)

RenA 2018 21 27 ] 17 4.3% 3.11(0.83,11.59) N Li GY 2020 8 18 8 24 7.4% 1.60 [0.45, 5.63) —

Shang LM 2013 30 42 7 16 51% 3.21[0.97,10.60) P T Ou DP 2016 32 58 30 73 23.2% 1.76 (0.88, 3.54) +——

Shen SQ 2010 24 3 7 12  4.0% 2.45(0.59,10.17) B I e —— Ren A 2018 10 27 2 17  3.0% 4.41[0.83,23.42) 4

Wang JY 2009 23 30 8 18  41% 4.11[1.17,14.44) Wang JY 2009 16 30 6 18 68%  229(068,770] il S

Wang YX 2013 7 10 4 9 22% 292(0.44,19.23) — Bt e 50 e S B 0.75. 650

Xie FW 2016 27 35 10 23  48% 4.39[1.40,13.73) e - -23(0.75, 6.59)

Yang HT 2014 7 1 9 17 4.5% 1.56 (0.33, 7.36) _ Zhang GJ 2014 11 21 10 18 10.0% 0.88 (0.25, 3.11) -

Yang YF 2002 1 15 2 6 1.3% 5.50(0.71, 42.60) 1 Zhang W 2018 5 13 13 32 9.0% 0.91[0.24,3.42) O ——

Zhang GJ 2014 17 21 15 18 5.4% 0.85[0.16,4.43] ——t Zhong F 2016 1 27 17 79 10.0% 2.51 (0.98, 6.40)

Zhang W 2018 8 13 20 32 78% 096[0.25,362 = Zhou C 2020 1 20 21 40 123%  1.11(0.38,3.25) e

Zhong F 2016 17 27 43 79 142%  1.42(0.58,3.49) =p—

Zhou 22020 18 20 31 40 73% i 3O Tl Total (95% C1) 277 353 100.0%  1.67[1.19,2.34] <>

Total (95% CI) 398 426 100.0%  1.93([1.41,2.64] <& Total events 130 122 . " , p
Total events 296 260 Heterogeneity. Chi*= 6.03, df= 10 (P = 0.81); F= 0% 0.01 01 10 100
Heterogeneity: Chi*= 15.36, df= 16 (P = 0.50); "= 0% :0 o1 0:1 130 100‘ Test for overall effect: Z= 2.95 (P = 0.003) Favours [EH] Favours [TAE/TACE + SH)

Test for overall effect: Z= 4.11 (P < 0.0001) Favours [EH] Favours [TAE/TACE+SH]

1-year survival of rHCC patients in the 3-year survival of rHCC
TAE/TACE + SH group was higher than that of the EH patients in the TAE/TACE + SH group was higher than that
group. of the EH group.
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Staged partial hepatectomy versus transarterial
chemoembolization for the treatment of spontaneous
hepatocellular carcinoma rupture: a multicenter analysis
in Korea
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After TAE
Purpose: The aim of this study was to identify the prognostic factors and compare the long-term outcomes of staged ° Sta ge he pateCtomy VS TAC E a lone

hepatectomy and transarterial chemoembolization (TACE) for patients with spontaneous rupture of hepatocellular
carcinoma (HCC].

Methods: This study is a multicenter, retrospective analysis of patients with newly diagnosed ruptured HCC. To compare
overall survival between staged hepatectomy group and TACE alone group, we performed propensity score-matching to
adjust for significant differences in patient characteristics. To identify prognostic factors, the clinical characteristics at the
time of diagnosis of tumor rupture were investigated using Cox-regression analysis.

Results: From 2000 to 2014, 172 consecutive patients with newly diagnosed ruptured HCC were treated in 6 Korean
centers. One hundred seventeen patients with Child-Pugh class A disease were identified; of which 112 were initially
treated with transcatheter arterial embolization [TAE] for hemostasis and five underwent emergency surgery for bleeder
ligation. Of the 112 patients treated with TAE, 44 underwent staged hepatectomy, 61 received TACE alone, and 7 received
conservative treatment after TAE. Those that underwent staged hepatectomy had significantly higher overall survival
than those that underwent TACE alone before matching (P < 0.001) and after propensity score-matching (P = 0.006).
Multivariate analysis showed that type of treatment, presence of portal vein thrombosis, pretreatment transfusion >1,200
mL, and tumor size =5 cm were associated with poor overall survival.

Conclusion: Staged hepatectomy may offer better long-term survival than TACE alone for spontaneous rupture of HCC.
Staged hepatectomy should be considered in spontaneous rupture of HCC with resectable tumor and preserved liver
function.

[Ann Surg Treat Res 2019;96(6):275-282]

Key Words: Hepatocellular carcinoma, Spontaneous rupture, Hepatectomy, Therapeutic chemoembolization
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172 Spontaneous rupture of HCC

8 Concomitant extrahepatic
metastasis

117 Child-Pugh A (71.3%)

37 Child-Pugh B (22.6%)

10 Child-Pu

gh C (6.1%)

49 Surgery || 61 TACE

. a
7 Conservative

)

20 TACE

17 Conservative’

)

4 TACE

6 Conservativea)

44 Staged hepatectomy | 5 Bleeder ligation

Fig. 1. Patient selection schematic. HCC, hepatocellular carcinoma; TACE, transarterial chemoembolization. “Supportive care,

radiotherapy and chemotherapy.
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Conclusion

* Emergency hepatectomy is high mortality rate and complication

» Staged hepatectomy should be considered in cases of
spontaneous HCC rupture with resectable tumor and preserved
liver function.
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Hepatocellular Carcinoma

Cross-sectional Imaging Alarm Symptoms for Suspected Rupture
[CECT, CEMRI) CEUS/NCCT If AKI Pain, Shock, Sudden Liver Failure, Rapid Abdominal Distension, Peritonitis

Imaging Hallmarks of Rupture

Hemoperitoneum, Active Contrast Extravasation

{ Haemodynamic Stabilization and Resuscitation I

l

Contraindications for
Surgery/TAE/TACE

Advanced Liver Disease

Optimal Surgical
Candidacy

Nonoptimal surgical candidacy with ongoing bleed

Stable Haemodynamic
Preserved Liver Function

Poor PS
Cardiac/Pulmonary

Favourable Anatomy and Emergency TAE Challenges
Expected Short Surgical Duration
( eg.small peripheral tumour) Haecmostasis
Haem is achieved F
s Conservative Best

One Stage |
Hepatectomy

l Supportive Care

Fit for Surgery Unfit for S T

Fit for Surgery

1 Attempt for Resection/Lap-
2-stage Hepatectomy | 5;1‘;?:;;‘:&::? Ablation
Ablation

Figure 7 Algorithmic approach to ruptured HCC (AKI, acute kidney injury; CECT, contrast enhanced CT; CEMRI, contrast enhanced MRI; CEUS,
contrast enhanced ultra sound; HCC, hepatocellular carcinoma; NCCT, non contrast CT; TACE, transarterial chemoembolisation; TAE, transarterial
embolisation).
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