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Liver resection in selective hepatocellular carcinoma with
Vp3 or Vp4 portal vein tumor thrombosis improves prognosis

Manuel Lim’, Jongman Kim?, Jinsoo Rhu?, Gyu-Seong Choi?, Jae-Won Joh?

Background/Aim: Hepatocellular carcinoma (HCC) tumor thrombi located in the first branch of the portal vein (Vp3) or in the main
portal trunk (Vp4) are associated with poor prognosis. This study aimed to investigate the clinicopathological characteristics and risk
factors for HCC recurrence and mortality following liver resection (LR) in patients with Vp3 or Vp4 HCC.

Methods: The study included 64 patients who underwent LR for HCC with Vp3 or Vp4 portal vein tumor thrombosis (PVTT).

Results: Fifty-eight patients (90.6%) had Vp3 PVTT, whereas the remaining six patients exhibited Vp4 PVTT. The median tumor size
measured 8 cm, with approximately 36% of patients presented with multiple tumors. Fifty-four patients (84.4%) underwent open
LR, whereas 10 patients underwent laparoscopic LR. In the Vp4 cases, combined LR and tumor thrombectomy were performed. The
3-year cumulative disease-free survival rate was 42.8% for the Vp3 group and 22.2% for the Vp4 group. The overall survival (OS) rate
at 3 years was 47.9% for the Vp3 group and 60.0% for the Vp4 group. Intrahepatic metastasis has been identified as an important
contributor to HCC recurrence. High hemoglobin levels are associated with high mortality.

Conclusion: LR is a safe and effective treatment modality for selected patients with Vp3 or Vp4 HCC PVTT. This suggests that LR is a
viable option for these patients, with favorable outcomes in terms of OS. (J Liver Cancer 2024;24:102-112)

Keywords: Recurrence; Survival; Mortality; Neoadjuvant therapy

INTRODUCTION

Portal vein tumor thrombosis (PVTT) is a significant complication
encountered in a substantial proportion of patients with hepato-
cellular carcinoma (HCC). PVTT occurs when HCC invades
and obstructs the portal vein and is associated with poor
prognosis.l’2 This is attributed to several factors, including an
increased risk of tumor spread, elevated portal pressure, reduced
portal blood flow, and the potential development of complications
such as variceal bleeding, ascites, and liver failure.’

'The therapeutic options for HCC PV'T'T patients are limited.
Sorafenib can be used to prolong the overall survival (OS) and
time-to-progression.”’ Recently, a combination of atezolizumab
and bevacizumab has shown promise in clinical trials and has
the potential to improve outcomes in these patients.” Indi-
vidualized treatment plans and multidisciplinary approaches are
crucial for managing HCC with PVTT.

Liver resection (LR) is recognized as a potential treatment
option for specific patients with HCC PV'T'T, especially when
the tumor thrombus is situated in the first branch of the portal
vein (Vp3) or the main portal trunk (Vp4).7‘8 Although LR
offers the potential for complete tumor removal, it remains a
technically challenging procedure with a high risk of HCC
recurrence and post-hepatectomy liver failure in cases of Vp3 or

Vp4 PVTT. Given the challenging nature of HCC with Vp3 or
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Vp4 PVTT, identifying prognostic factors associated with
improved outcomes has been a focal point. Appropriate patient
selection, perioperative outcomes, and long-term prognostic
analysis for HCC with tumor thrombus extending to the main
portal trunk have not yet been evaluated.”" Understanding
these factors can improve patient selection and the development
of more effective treatment strategies.

This study aimed to investigate the clinicopathological
characteristics and risk factors associated with HCC recurrence
and mortality in 64 patients who underwent LR for HCC with
PVTT (Vp3 or Vp4).

METHODS

Patients

Between September 2002 and July 2021, 64 patients underwent
LR at Samsung Medical Center. The diagnosis of HCC with
PVTT (Vp3 or Vp4) was confirmed through post-operative
histological examination. Patients aged <18 years and those with
pathologically proven mixed HCC and cholangiocarcinoma,
segmental portal vein thrombosis, or those lost to follow-up
after LR were excluded. Demographic, preoperative laboratory,
and pathological data of all patients were collected from
electronic medical records and retrospectively reviewed. The
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function was evaluated using the Child-Pugh classification
system. Certain patients with Vp3 or Vp4 underwent surgical
LR after combined treatment with transarterial chemoembolization
(TACE) and external beam radiation therapy (EBRT). These
patients were defined as scheduled hepatectomy.

This study received approval from the Samsung Medical
Center Ethics Committee (SMC-2023-11-038) and adhered to
the principles of the Declaration of Helsinki. The Institutional
Review Board waived the need for patient consent due to the
retrospective nature of this observational study and the use of

data from patient medical records.

Surgery and pathology

The surgical procedures employed have been described in
previous reports.”* For HCC with PVTT extending to the first,
major, or opposite portal veins, either right or left hemihepa-
tectomy is necessary. Prior to mobilization and liver transection,
ligation of the hepatic artery and portal vein or removal of the
PVTT was performed to prevent tumor scattering. PVTT
localization in the first branch allows bifurcation without
exposing the tumor thrombus. In cases where PVTT extends to
the main or opposite side branch, interrupting portal venous
tlow, incision of the portal venous wall was carried out, the
PVTT was removed, and the stump was closed with a
continuous suture after flushing with heparin-mixed saline,
ensuring that no portal venous velocity remained.

Post-operative histological assessment of patients with HCC
included tumor diameter, capsular formation, portal vein invasion,
bile duct invasion, serosal involvement, intrahepatic metastasis,
multicentric HCC occurrence, cirrhosis, and resection margins.
The Liver Cancer Study Group of Japan classifies tumor
invasion into two groups, Vp3 or Vp4,10 acknowledging potential
therapeutic and prognostic differences between the groups. The
histological grade of HCC was assessed according to the
Edmonson-Steiner grading system, categorizing HCC as well-
differentiated (grade I), moderately differentiated (grade II), or
poorly differentiated (grades ITT and IV)."

Surveillance after surgical resection

The surveillance protocol post-surgery at our center has been
previously described."”"” Abdominal computed tomography
(CT) was conducted every 3 months or when recurrence was
suspected. Magnetic resonance imaging and/or positron

emission tomography scans were used if CT could not
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definitively detect recurrence. Recurrent HCCs were managed
with re-resection, radiofrequency ablation, TACE, EBRT, or
sorafenib, depending on liver function reserve and recurrence
pattern. The follow-up time was defined as the period from
surgery to the final follow-up (December 31, 2022), or death.
None of the patients received adjuvant therapy following

curative LR.

Statistical analysis

SPSS statistical software (ver. 25.0; SPSS Inc., Chicago, IL,
USA) was employed to analyze data on risk factors for HCC
recurrence or death in patients with Vp3 or Vp4. Continuous
variables are presented as medians and ranges, whereas categorical
variables were compared using Fisher’s exact test. Disease-free
survival (DFS) and OS rates were calculated using the Kaplan-
Meier method and compared using the log-rank test. Univariate
and multivariate Cox-regression analyses were performed to

identify risk factors. A final model was created with variables

having P<0.10, and a significance level of P<0.05.

RESULTS

Baseline characteristics

Patients presenting with Vp3 PVTT (n=58) accounted for 90.6%
of the cases, whereas the remaining 9.4% experienced Vp4
PVTT (n=6). The sex distribution was skewed towards male
patients (n=51), constituting 79.7% of the cohort, with a median
age at the time of LR being 53 years (range, 28-76). The
etiological factors for HCC vary, with hepatitis B virus (HBV)
infection being the most prevalent (56.3%), followed by non-B
non-C causes (39.1%). One-quarter of the patients (25%) had
previously undergone TACE-based locoregional therapy (Table 1).

Perioperative and pathologic characteristics

Classification of patients based on the American Society of
Anesthesiologists (ASA) criteria revealed that 12 patients (18.8%)
were ASA class I, 43 patients (67.2%) were ASA class 11, and
nine patients (14.1%) were ASA class II1. Most patients (n=54;
84.4%) underwent open LR, whereas 10 underwent laparoscopic
LR. In cases involving Vp4 PVTT, the thrombectomy was
performed without additional resection. The median operation
time was 263 minutes (range, 136-669), and the median blood
loss during LR was 475 mL (range, 30-13,000). Three patients
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Table 1. Baseline characteristics

Sex

Male 51(79.7)
Female 13(20.3)
Age (years) 53(28-76)
BMI (kg/m’) 23.1(17.1-35.6)
Etiology
HBV 36(56.3)
HCV 2(3.1)
NBNC 25(39.1)
Alcoholic 1(1.6)
AFP (ng/mL) 557(1.3-2,000,000)
PIVKA-II (mAU/mL) 500 (13-75,000)
ICG-R15 (%) 9.4(3.8-37.3)
ALBI grade
1 38(59.4)
2 26 (40.6)
Locoregional therapies before liver resection 16 (25.0)
TACE before liver resection 13(20.3)

TACE and RT before liver resection 3(4.7)

Values are presented as number (%) or median (range).

BMI, body mass index; HBV, hepatitis B virus; HCV, hepatitis C virus; NBNC,
non-B, non-C hepatitis; AFP, alpha-fetoprotein; PIVKA-II, prothrombin
induced by vitamin K absence II; ICG-R15, indocyanine green retention
test at 15 minutes; ALBI, albumin-bilirubin grade; TACE, transarterial
chemoembolization, RT, radiation therapy.

Table 2. Perioperative characteristics

ASA

1 12(18.8)

2 43(67.2)

3 9(14.1)
Surgical approach

Open 54(84.4)

Laparoscopic 10(15.6)
Operation time (min) 263 (136-669)
Blood loss during operation (mL) 475 (30-13,000)
RBC transfusion during operation 34.7)
Hospitalization (days) 10(5-35)
Surgical complications

Hepatic failure 2

Portal vein thrombosis 1

Wound complication 2

Pneumonia 2

Ascites 1

Values are presented as number (%) or median (range).
ASA, American Society of Anesthesiologists; RBC, red blood cell.
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Table 3. Pathologic characteristics

Maximum tumor size (cm) 8.0(1.5-27.0)
Tumor number, multifocal 23(35.9)
Tumor grade

I 1(1.6)

I 30(46.9)

I 33(51.6)
Encapsulation, complete 34(53.1)
Serosal involvement 10(15.6)
Intrahepatic metastasis 28 (43.8)
Free resection margin from the tumor (mm) 10 (1-90)
Bile duct tumor thrombosis 12(18.8)
Cirrhosis 27 (42.2)

Values are presented as median (range) or number (%).
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Figure 1. (A) Disease-free survival and (B) overall survival in Vp3
and Vp4. HCC, hepatocellular carcinoma.
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Table 4. Risk factors for HCC recurrence

Univariate

Sex, female 1.271 0.577-2.801 0.551
BMI 0.975 0.881-1.080 0.632
Age 0.981 0.950-1.012 0.217
Main PVTT, Vp4 1.679 0.588-4.788 0.333
Locoregional therapies before hepatic resection 1.062 0.482-2.339 0.882

TACE 0.827 0.343-1.998 0.673

Radiation 0.419 0.057-3.062 0.391
WBC 0.908 0.763-1.080 0.276
NLR 1.522 0.506-4.573 0.455
NMR 0.119 0.001-51.269 0.491
Hemoglobin 1.119 0.992-1.262 0.067
Platelet 1.000 0.996-1.003 0.799
Total bilirubin 0.880 0.482-1.606 0.677
AST 1.000 0.992-1.008 0.988
ALT 0.987 0.972-1.002 0.082
ALP 1.000 0.995-1.005 0.953
ALBI grade Il vs. grade | 0.917 0.466-1.805 0.803
CRP 0.931 0.780-1.111 0.427
AFP 1.000 1.000-1.000 0.566
PIVKA-II 1.000 1.000-1.000 0.761
ICG-R15 0.934 0.868-1.005 0.067
Tumor size 1.049 0.984-1.118 0.141
Tumor number, multiple 1.090 0.541-2.193 0.810
Tumor grade Il 0.265 0.034-2.050 0.203
Encapsulation, complete 0.681 0.321-1.444 0.317
Bile duct tumor thrombosis 0.839 0.347-2.025 0.695
Serosal involvement 0.702 0.248-1.992 0.506
Intrahepatic metastasis 1.798 0.923-3.500 0.085
Free resection margin from the tumor 0.994 0.975-1.013 0.524
Cirrhosis 1.139 0.583-2.227 0.703
Laparoscopic liver resection 1.023 0.396-2.644 0.962
Operation time 1.000 0.997-1.002 0.786
RBC transfusion during operation 3.188 0.970-10.478 0.056
Estimated blood loss 1.000 1.000-1.000 0.316
APRI 0.903 0.580-1.405 0.650

APRI >1 1.004 0.470-2.145 0.991
MoRAL score 1.000 1.000-1.000 0.512

MoRAL score 2314.8 2.218 0.981-5.016 0.056

Multivariate

Intrahepatic metastasis 3.196 1.382-7.388 0.007

OR, odds ratio; Cl, confidence interval; BMI, body mass index; PVTT, portal vein tumor thrombosis; TACE, transarterial chemoembolization; WBC, white
blood cells; NLR, neutrophil-lymphocyte ratio; NMR, neutrophil-monocyte ratio; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline
phosphatase; ALBI, albumin-bilirubin grade; CRP, C-reactive protein; AFP, alpha-fetoprotein; PIVKA-II, prothrombin induced by vitamin K absence I,
ICG-R15, indocyanine green retention test at 15 minutes; RBC, red blood cell; APRI, aspartate transaminase to platelet ratio index; MoRAL, the models for
tumor recurrence after liver transplantation.
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Table 5. Risk factors for death

Univariate

Sex, female 1.094
BMI 0.940
Age 0.973
Main PVTT, Vp4 0.613
Locoregional therapies before hepatic resection 0.832

TACE 0.862

Radiation 0.044
WBC 1.168
NLR 0.945
NMR 0.010
Hemoglobin 1.527
Platelet 1.000
Total bilirubin 1.648
AST 1.010
ALT 1.005
ALP 1.000
ALBl grade Il vs. grade | 1.014
CRP 1.097
AFP 1.000
PIVKA-II 1.000
ICG-R15 1.005
Tumor size 1.012
Tumor number, multiple 1.605
Tumor grade Il 0.068
Encapsulation, complete 0.130

Bile duct tumor thrombosis

Serosal involvement 0.623
Intrahepatic metastasis 1.774
Free resection margin from tumor 0.989
Cirrhosis 1.051
Laparoscopic liver resection 1.163
Operation time 1.007
RBC transfusion during operation 0.496
Estimated blood loss 1.000
APRI 1.304

APRI >1 1.406
MoRAL score 1.000

MoRAL score 314.8 1.055

Multivariate analysis

Hemoglobin 3.208

0.470-2.544
0.839-1.054
0.943-1.003
0.146-2.572
0.372-1.863
0.371-2.005
0.001-16.828
0.988-1.379
0.266-3.356
0.001-5.055
1.190-1.959
0.997-1.003
0.992-2.739
1.001-1.019
0.993-1.017
0.995-1.005
0.499-2.063
0.967-1.245
1.000-1.000
1.000-1.000
0.954-1.059
0.948-1.080
0.784-3.287
0.008-0.610
0.056-0.301

0.189-2.049
0.871-3.612
0.968-1.010
0.514-2.149
0.40-3.344
1.003-1.010
0.068-3.642
1.000-1.000
0.871-1.951
0.661-2.992
0.999-1.000
0.450-2.473

1.177-8.743

0.835
0.289
0.076
0.504
0.655
0.730
0.303
0.068
0.931
0.147
0.001
0.850
0.054
0.025
0.443
0.933
0.969
0.150
0.017
0.187
0.838
0.726
0.196
0.016
<0.001

0.436
0.114
0.311
0.891
0.779
<0.001
0.491
0.007
0.197
0.377
0.176
0.902

0.023

OR, odds ratio; Cl, confidence interval; BMI, body mass index; PVTT, portal vein tumor thrombosis; TACE, transarterial chemoembolization; WBC, white
blood cells; NLR, neutrophil-lymphocyte ratio; NMR, neutrophil-monocyte ratio; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline
phosphatase; ALBI, albumin-bilirubin grade; CRP, C-reactive protein; AFP, alpha-fetoprotein; PIVKA-II, prothrombin induced by vitamin K absence II;
ICG-R15, indocyanine green retention test at 15 minutes; RBC, red blood cell; APRI, aspartate transaminase to platelet ratio index; MoRAL, the models for

tumor recurrence after liver transplantation.
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Figure 2. (A) Overall survival following TACE-based locoregional therapies before liver resection and (B) overall survival following
combination therapies with TACE and external beam radiation therapy (EBRT) before liver resection. TACE, transarterial

chemoembolization; LRT, locoregional therapy; RT, radiation therapy.

received intra- or post-operative transfusion of red blood cells.
The median duration of hospitalization stay after LR was 10
days (range, 5-35).

Postoperative complications were observed in eight patients,
including hepatic failure (n=2), portal vein thrombosis (n=1),
wound complications (n=2), pneumonia (n=2), and ascites (n=1)
(Table 2). Tumor characteristics encompassed a median tumor
size measuring 8.0 cm (range, 1.5-27.0), with 35.9% of patients
presenting with multifocal tumors. Some patients exhibited con-
current serosal invasion (15.6%) or bile duct tumor thrombosis
(18.8%). Cirrhosis of the background liver was identified in
42.2% of patients (Table 3).

Survival and risk factors for HCC recurrence and death

The 3-year cumulative DFS rate was 42.8% for patients with
Vp3 PVTT and 22.2% for those with Vp4 PV'T'T. Similarly,
the 3-year OS rates were 47.9% and 60.0% for patients with Vp3
and Vp4, respectively (Fig. 1). The initial site of recurrence was
within the intrahepatic region, with no patients developing an
extrahepatic recurrence initially. Importantly, our analysis did
not reveal any statistically significant differences in DFS or OS
between the Vp3 and Vp4 groups. Intrahepatic metastasis and
high hemoglobin levels were identified as important factors in
the multivariate analyses of HCC recurrence and death, respe-
ctively (Tables 4 and 5). The 3-year cumulative OS rate was
44.9% for patients who underwent preoperative TACE-based
locoregional therapies (LRTs) and 50.3% for those without
preoperative TACE-based LRTs. Interestingly, all patients who
underwent the combination treatment with TACE and EBRT
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with the intention of undergoing hepatectomy survived until the
final visit. However, the 3-year OS rate was 45.9% in patients
who did not receive combination treatment with TACE and
EBRT. Scheduled hepatectomy patients displayed favorable
survival outcomes following LR despite the limited number of

cases and brief follow-up duration (Fig. 2).

DISCUSSION

Our study yielded promising results in terms of DFS and OS
following curative LR for patients with HCC PV'TT at the Vp3
or Vp4 stages. LR plays a crucial role in mechanically removing
PVTT obstruction and halting further progression, effectively
expanding the therapeutic time window for subsequent treat-
ments. This approach facilitates the integration of multidiscip-
linary treatments, contributing to extended survival in patients
with HCC presenting with advanced PVTT.

Patients with PV'T'T represent a diverse population with
varied prognoses influenced by factors such as PVTT extent,
portal hypertension severity, liver function, clinical charact-
eristics, and treatment responses.”* Surgical intervention is
warranted only in specific cases due to the potential for multiple
intrahepatic metastases and compromised hepatic reserves in
these patients. Consequently, non-surgical treatments such as
TACE, EBRT, and systemic chemotherapy have been
traditionally employed for managing patients with HCC
PVTT.Y Unfortunately, the outcomes of these palliative
interventions are often disappointing, leading to limited survival.

Notably, a phase III randomized controlled trial demonstrated

that the median survival time in patients with advanced HCC

http://e-jlc.org



Manuel Lim, et al. LR for HCC PVTT with Vp3 or Vp4

treated with sorafenib was only 6.5 months.* Conversely, advan-
cements in surgical techniques and perioperative management
have significantly improved long-term survival outcomes in
specific cases of patients with HCC PVTT who undergo
aggressive surgical intervention.”® A Japanese multicenter study
found no statistically significant difference in OS between
patients with HCC PVTT Vp3 and Vp4, with respective
median survival times of 24.7 and 18.1 months (P=0.1512)."
"These varying survival outcomes can be attributed to differences
in patient selection, surgical techniques, and the use of
multidisciplinary treatments. Our study results surpassed those
of the Japanese multicenter study, primarily because of our
highly selective approach in treating HCC PVTT cases with
preserved liver function.

LR combined with tumor thrombectomy is considered the
most effective procedure for preventing acute portal hypertension
and hepatic failure in patients with PVTT."" A tumor
thrombus located in Vp3 can be completely eliminated by
performing a major LR coupled with the division of the
ipsilateral portal branch near the bifurcation. For addressing
Vp4 tumor thrombus, thrombectomy or en bloc resection of the
main portal trunk may be necessary. The latter approach involves
the resection and reconstruction of the main portal vein in
addition to LR. Noting the limited cases of resectable Vp4 cases
is important, our study identified only six such instances.
Surgical intervention is generally not recommended for Vp4
cases due to the higher risk and poorer prognosis associated with
this condition compared with Vp3 cases. Surgical procedures for
Vp4 cases are often considered non-curative resections.””” In this
study, we did not perform en bloc resection of the main portal
trunk. Instead, we opted for tumor thrombectomy exclusively
for Vp4 cases. Although thrombectomy might be perceived as a
potentially non-curative resection due to the risk of exposing
tumor cells in the surgical field, it has demonstrated comparable
outcomes to those achieved with en bloc resection in terms of
morbidity, mortality, and survival. This is especially evident in
cases of PVTT extending beyond the bifurcation or into other
liver segments.19

A notable concern following thrombectomy is the potential for
peritoneal recurrence due to tumor dissemination within the
surgical field. The incidence of peritoneal recurrence has been
reported to be as high as 45.5% in patients with ruptured HCC,”
but is notably lower (3.4%) following thrombectomy for bile duct
tumor thrombus.”* Fortunately, our study did not observe
peritoneal seeding as the initial site of recurrence following LR.

Despite encountering severe post-operative complications, such

http://e-jlc.org

as liver failure (two cases) and portal vein thrombosis (one case),
LR ultimately provided the potential for long-term survival in
selected patients.

The prognosis of HCC is often grim due to intrahepatic
metastasis and recurrence, strongly associated with PVTT>*
Interestingly, in our study, the degree of PVTT did not emerge
as the most critical prognostic factor; instead, intrahepatic
metastases and high hemoglobin levels played pivotal roles.
Although only a small proportion of patients with HCC PVTT
have achieved favorable outcomes,”® our analysis focused on
identifying the key prognostic factors associated with these
improved results.

The presence of PVTT in HCC indicates that cancer cells have
already spread through the portal vein system, leading to the
formation of satellite nodules, multiple intrahepatic metastases,
and distant hematogenous metastases. Intrahepatic metastatic
recurrence is almost inevitable and life-threatening in patients
with Vp3 or Vp4 PVTT."*"*" Managing these recurrence
patterns can significantly impact postoperative survival, as
multiple intrahepatic recurrences can rapidly spread to the
remaining liver along with the tumor thrombus.”” Immediate
multiple hepatic recurrences following LR have been associated
with poorer OS in patients with HCC PVTT.*!*%*%

Hypoxia has been identified as a contributing factor to various
types of cancer, and anemia has been suggested to be associated
with tumor hypoxia.26 Anemia is a common complication in
HCC patients, and previous evidence has indicated its correlated
with poor clinical prognosis in HCC.” Elevated hemoglobin
levels may be a compensatory response to the presence of
massive tumors that have outgrown their vascular supply,
leading to local ischemia and hypoxial.28 'The association between
high hemoglobin levels and poor survival observed in our study
suggests that this phenomenon may serve as a prognostic
indicator. Although the exact mechanism underlying this
relationship remains unclear, advanced PVTT may contribute
to increased erythropoiesis, and a high hemoglobin level in
HCC with PVTT could reflect the aggressive biology of the
tumor. Further research is needed to fully understand the
underlying mechanisms and validate hemoglobin levels as a
prognostic factor in this context.

The frequent involvement of the portal vein (PV) in HCC is
primarily attributed to the intrahepatic PV branches serving as
the outflow pathways for growing HCC lesions, predominantly
supplied by hepatic arterial blood flow. This dynamic leads to
the transport spread of tumor cells into the PV system.M’29

Previous studies have emphasized the potential benefits of
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preoperative TACE in patients with HCC PVTT.”** However,
the effectiveness of preoperative TACE may be limited in cases
where the tumor thrombus grows rapidly, leading to portal
hypertension and acute liver failure.”” A combination of non-
surgical treatments and LR, either with curative or palliative
intent, has been employed to improve OS. Systemic chemo-
therapy, EBRT, or a combination of both are prcfcrrcd.sz’33 A
recent study concluded that combined TACE and radiation
therapy (RT), rather than systemic treatment alone, may be
considered as a first-line treatment option for patients with
HCC and macrovascular invasion.”* A previous randomized
controlled trial and systematic review reported that neoadjuvant
RT provided significantly better post-operative survival
outcomes than surgery alone in patients with resectable HCC
and PVTT. Our study also demonstrated that even in patients
with resectable Vp3 or Vp4 HCC PV'T'T] scheduled hepatectomy
improved OS when combined with TACE and EBRT as
neoadjuvant therapy.”>* Our study revealed that preoperative
TACE and EBRT might effectively prevent tumor spread and
influence the decision to perform surgical LR. Although the
difference between the two groups was insignificant and small,
it indicates the possibility of a good prognosis (Fig. 2). In cases
where a downstaging effect was observed following these
treatments, LR was considered for patients with resectable HCC
lesions and preserved hepatic function. This finding suggests
that significant downstaging, resulting from prior treatment,
can serve as a patient selection criterion for LR. Conversely,
patients who experience tumor progression despite previous
locoregional treatments may not be suitable candidates for LR.

This study has several limitations. First, being a retrospective
single-center cohort study, comes with inherent limitations such
as potential selection biases, an exclusive focus on hepatectomy
patients, and the inability to establish causal relationships. Opt-
imal comparison would involve the sorafenib treatment and LR
groups, but identifying a suitable sorafenib treatment group as
the control group proved challenging. Therefore, we exclusively
included hepatectomy patients with HCC PVTT Vp3 or Vp4.
Second, the data from our surgical cohort may be insufficient to
definitively determine the optimal treatment strategy for HCC
PVTT. Third, this study was conducted in Korea, where HBV
infection is the predominant etiology of HCC. Consequently,
these findings may not be directly applicable to populations with
HCC of different etiologies.

In conclusion, LR and thrombectomy for patients with HCC
PVTT Vp3 or Vp4 may offer the advantage of preventing acute

portal occlusion caused by tumor thrombus and can provide
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acceptable survival benefits. This invasive surgical procedure
appears to be a safe and effective treatment modality for selective
patients with HCC PVTT Vp3 or Vp4. However, emphasizing
the significance of patient selection and meticulous evaluation is
crucial in determining the appropriateness of this approach.
Further research is essential to validate these findings across

diverse patient populations and settings.
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