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Background: Barcelona Clinic Liver Cancer (BCLC) is a recognized guideline to standardize treatment 
allocation for hepatocellular carcinoma (HCC); however, many centers criticize its restrictive liver resection 
recommendations and have published good results after more liberal hepatectomy indications. The objective 
is to evaluate the results of HCC resection in a single center, with a more liberal indication for resection than 
proposed by the BCLC guideline. It was performed a retrospective cohort study including all patients who 
underwent liver resection for HCC in a single center between April 2008 and November 2018.
Methods: The results of 150 patients who underwent hepatectomy were evaluated and compared facing 
both 2010 and 2018 BCLC guidelines. Overall and disease-free survival after resection in patients with none, 
one, two, or three of the risk factors, as proposed by the BCLC, as contraindications to resection (portal 
hypertension, portal invasion, and more than one nodule) were analyzed.
Results: Nodule size and presence of portal invasion alone did not affect prognosis. If the BCLC 2010 
and 2018 guidelines were followed, 46.7% and 26.7% of the patients, respectively, would not have received 
potentially curative treatment. The median overall and disease-free survival for patients with one BCLC 
contraindication factor were 43.3 and 15.1 months, respectively. The presence of two risk factors had a 
negative impact on overall survival (OS) and disease-free survival (DFS), although some patients had long-
term survival.  The only patient with the three risk factors had a poor outcome.
Conclusions: Selected patients with one BCLC contraindication factor may undergo resection with good 
results, whereas those with two factors should be allocated for hepatectomy only in favorable scenarios. 
Patients with the three risk factors do not appear to benefit from resection. 
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Introduction

Hepatocellular carcinoma (HCC) is the most common 
primary liver cancer, and its incidence has increased in 
recent decades (1). HCC is the leading cause of cancer-
related deaths in Asia and Sub-Saharan Africa, and is the 
fourth worldwide (2). In the USA, the incidence rate of 
HCC has increased over the past three decades, resulting in 
6.7 cases/per 100,000 inhabitants in 2012 and 11,073 deaths 
in 2016 (3). 

Cirrhosis, especially due to chronic viral hepatitis, 
followed by alcoholic hepatitis and non-alcoholic 
steatohepatitis (NASH), is the leading risk factor for the 
development of HCC (3). In 90% of patients, HCC is 
related to chronic liver disease (4), making the treatment 
a challenge for hepatologists and liver surgeons, once 
there are many variables to be considered, such as liver 
function, tumor size and extension, availability of organs 
for transplantation, and patients’ performance status (5-8).  
Many algorithms have been developed to standardize 
staging and treatment allocation for patients with HCC. 
The Barcelona Clinic Liver Cancer (BCLC) guidelines, 
created in 1999 and updated since then (6), are one of the 
most recognized and endorsed staging systems by both the 
American Association for the Study of Liver Diseases and 
the European Association for the Study of the Liver (9,10). 

The BCLC staging system allocates patients with HCC 
into five different groups (0, A, B, C, and D), enabling 
the selection of the best candidates for the best therapies 
currently available. It is based on the tumor number and 
size, presence of vascular invasion, liver function, and 
clinical conditions, suggesting the ideal treatment among six 
different options: ablation, liver transplantation, resection, 
chemoembolization, systemic therapy, and supportive care 
(1,6). The BCLC classification is accepted worldwide as a 
good and practical staging system for HCC because of its 
ability to categorize patients according to their prognosis, 
resulting in treatment recommendations. However, this 
algorithm has been criticized by many authors because 
of its very restrictive character, especially regarding 
indications for resection that condemn patients with good 
health conditions and preserved liver function to palliative 
treatment (7-9,11-15). In addition, the diverse availability 
of liver grafts in different regions of the world is significant, 
and this impacts the feasibility of liver transplantation (14).

Many reports from Eastern and European centers, as 
well as from our group, are less dogmatic and restrictive 
regarding the indications for HCC resection, unlike the 

BCLC guidelines, since many patients with large tumors, 
oligonodular involvement (≤3 nodules), or regional 
portal vein tumor invasion may benefit from resection  
(7,8,11-14,16).

This study aimed to evaluate the results of HCC 
resection in our institution to understand whether there 
is room for a more liberal indication for resection than 
proposed by the BCLC guidelines. We present the 
following article in accordance with the STROBE reporting 
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-22-833/rc).

Methods

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the institutional ethics committee of Hospital 
das Clínicas, University of São Paulo School of Medicine, 
Brazil, with the number 05892819.4.0000.0068. Individual 
consent for this retrospective analysis was waived.

This retrospective cohort study was based on a 
prospective database of all patients who underwent HCC 
resection at our institution between April 2008 and 
November 2018. The inclusion criteria were patients 
older than 18 years of age, with a single nodule, and 
absence of extrahepatic disease. Patients with chronic liver 
disease and compensated liver function were considered 
eligible as follows: Child-Pugh A and Model of End Stage 
Liver Disease (MELD) ≤10 (B7 or MELD >10 only 
when minor peripheral resection was required), without 
clinically significant portal hypertension (small-caliber 
esophageal varices and platelets >100,000/mL), and future 
liver remnant ≥40% (13). The exclusion criteria were the 
presence of extrahepatic disease, R2 resection, portal vein 
trunk tumor invasion, and absence of data. 

All the patients underwent medical and laboratory 
evaluations. Preoperative workup included abdominal 
computed tomography (CT), magnetic resonance imaging 
(MRI), and thoracic CT. Preoperative diagnosis was based 
on image characteristics (10,17), and biopsy was indicated 
only if diagnostic doubt persisted after radiological 
evaluation. When CT or MRI showed signs of portal 
hypertension, an upper digestive endoscopy was performed. 
The clinical background and imaging scans of all the 
patients were discussed on a weekly multidisciplinary board, 
where liver resection was indicated. 

The following preoperative characteristics were 
evaluated: age, sex, body mass index (BMI), preoperative 
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laboratory tests and tumor markers, etiology of liver disease, 
presence of chronic liver disease/cirrhosis, presence of 
portal hypertension, Child-Pugh and MELD classifications, 
number and size of lesions, presence of satellite nodules, 
presence of tumor pseudocapsule, portal vein invasion, and 
type of resection (anatomical vs. non-anatomical; minor vs. 
major; open vs. laparoscopic). 

According to the US-National Cancer Institute, we 
called satellite nodules those located within 2 cm of the 
primary tumor. Satellite nodules were not considered as 
another lesion.

Portal hypertension was defined as the presence 
of collateral circulation or splenomegaly on imaging 
examinations, low serum platelet count, and/or esophageal 
varices on endoscopy. Significant portal hypertension was 
defined as the presence of medium or large esophageal 
varices or ascites. 

The presence of portal vein invasion was evaluated on 
image scans and categorized into first-order branch (right 
or left portal vein invasion); second-order branch, which 
corresponds to the anterior or posterior sector of the right 
portal vein, and transverse or umbilical portions of the left 
portal vein; or third-order branch invasion in the segmental 
portal vein branch (17).

Patients with portal hypertension were eligible for 
resection when there was no significant portal hypertension 
(without medium or large esophageal varices or ascites and 
platelet counts >100,000/mL). We also resected two or 
three nodules only in cases where the nodules were confined 
to the same liver section and outside the Milan criteria. 
Tumor size was a limitation for resection only in patients 
whose complete resection was not possible or in those 
with an insufficient liver remnant. Finally, for patients with 
portal invasion, only trunk portal invasion by the tumor was 
a contraindication for resection.  

For very early tumors (≤2 cm), non-anatomical resections 
were performed, while anatomical resections were preferred 
for larger tumors. Major hepatectomy was defined as 
resection of three or more contiguous liver segments (18). 
Postoperative morbidity was categorized according to the 
Clavien-Dindo classification of surgical complications (19).

Follow-up was performed using a standard protocol, 
with the assessment of serum biomarkers and imaging 
evaluation every 4–6 months post-resection. Recurrence 
was determined by the presence of radiological evidence of 
HCC and/or increasing serum AFP levels. Overall survival 
(OS) was defined as the length of time between resection 
and death or the most recent follow-up date. Deaths 

from other causes were treated as censored. Disease-free 
survival (DFS) was defined as the time interval between 
liver resection and recurrence at any site or the most recent 
follow-up date.

We evaluated our results using both the 2010 and 2018 
BCLC guidelines since liver resections in the present study 
were performed until 2018. The main change between the 
2010 and 2018 versions was the withdrawal of the 5-cm 
tumor size limit for resection in the last edition. Patients 
were retrospectively classified according to the BCLC 2010 
and BCLC 2018 guidelines as 0, A, B, C, and D. Survival 
of patients who underwent resection was evaluated, in 
accordance with BCLC guidelines suggested treatment, in 
three groups: resection, other potentially curative therapies 
(transplantation or ablation), and palliative treatments 
(chemoembolization or systemic therapy) (6,10). 

To evaluate how the addition of risk factors in our study 
might have affected patients’ prognoses, we compared 
overall and disease-free survival after resection in patients 
with none, one, two, or three of the main risk factors as 
proposed by the BCLC criteria in 2010 as contraindications 
to resection, namely, portal hypertension, portal system 
invasion, and presence of more than one HCC nodule.

Statistical analysis

Continuous data are expressed as median and mean ± 
standard deviation (SD). Categorical variables are expressed 
as percentages. Survival was assessed using the Kaplan-
Meier method, and measures were calculated using 
univariate Cox regression. Variables with a P value <0.2 on 
univariate analysis for OS and DFS were selected for the 
multiple Cox regression model. Hazard ratios (HR) with 
95% confidence intervals (95% CI) were calculated for each 
studied variable. Statistical significance was set at a P value 
<0.05. 

Results

After applying the exclusion criteria, 150 of the 195 patients 
who underwent HCC resection were enrolled in our study. 
The baseline characteristics of the patients are summarized 
in Table 1. There were 104 male (69.3%) and 46 female 
patients, with a mean age of 62.8 years (range, 32–86 years). 
The main causes of chronic liver disease were hepatitis C 
(55.7%), alcoholic liver disease (20.8%), hepatitis B (10.1%), 
non-alcoholic steatohepatitis (NASH) (6.7%), and other 
etiologies (6.7%).
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Table 1 Baseline characteristics of 150 patients with HCC 
submitted to liver resection

Characteristics Value

Sex, n (%)

Female 46 (30.7)

Male 104 (69.3)

Age (years)

Mean (SD) 62.8 (9.6)

Median [min – max] 63 [32–86]

Body mass index (kg/m2)

Mean (SD) 25.4 (4.5)

Median [min – max] 25.1 [15.6–36.7]

Chronic liver disease, n (%)

No 23 (15.3)

Yes (without cirrhosis) 44 (29.3)

Yes (with cirrhosis) 83 (55.3)

Child-Pugh, n (%)

A 143 (95.3)

B 7 (4.7)

MELD

Mean (SD) 8.4 (2.5)

Median [min – max] 8 [6–16]

Portal hypertension, n (%)

No 108 (72.0)

Yes 42 (28.0)

Alpha-fetoprotein

Mean (SD) 1,914.73 (8,041.94)

Median [min – max] 18.60 [1–60,500]

Nodule size in imaging studies (cm)

Mean (SD) 6.3 (5.1)

Median [min – max] 4.5 [1.2–27.0]

≤5 cm, n (%) 88 (58.7)

5.1–10 cm, n (%) 36 (24.0)

>10 cm, n (%) 26 (17.3)

Number of HCC nodules in imaging studies, n (%)

One 142 (94.7)

More than one 8 (5.3)

Table 1 (continued)

Table 1 (continued)

Characteristics Value

Satellite nodules in imaging studies, n (%)

No 139 (92.7)

Yes 11 (7.3)

Pseudocapsule in imaging studies, n (%)

No 124 (82.7)

Yes 26 (17.3)

Portal invasion (CT or MRI), n (%)

No 123 (82.0)

Yes 27 (18.0)

Minor vs. major hepatectomy, n (%)

Minor hepatectomy 108 (72.0)

Major hepatectomy 42 (28.0)

Anatomic vs. nonanatomic resection, n (%)

Nonanatomic 47 (31.3)

Anatomic 91 (60.7)

Anatomic and nonanatomic 12 (8.0)

Clavien-Dindo classification, n (%)

0 84 (56.0)

I 19 (12.6)

II 26 (17.3)

III 5 (3.2)

IV 6 (3.9)

V 10 (6.6)

HCC, hepatocellular carcinoma; MELD, Model of End Stage 
Liver Disease; SD, standard deviation; Min, minimum value; 
Max, maximum value.

The median nodule size in the imaging studies was  
4.5 cm (1.2–27.0 cm). Eight patients (5.3%) had more 
than one HCC nodule (one had three nodules, while 
the others had two nodules), 26 (17.3%) presented with 
pseudocapsules, and 11 (7.3%) had satellite nodules. In 
the entire series, 143 patients (95.3%) had Child-Pugh 
A, and 86 patients (57.3%) met the Milan criteria. Seven 
patients (4.7%) were Child-Pugh B; furthermore, the 
alpha-fetoprotein level was higher than 200 ng/mL in 
34 (22.6%) patients and higher than 1,000 ng/mL in 21 
(14%) patients. Portal system tumor invasion was detected 
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using CT or MRI in 26 patients (17.3%), half of them in 
first-order branches, 11 in second-order branches, and 2 
patients in third-order branches. According to the BCLC 
2010 guidelines, 18 patients (12%) were classified as 0, 64 
(42.7%) as A, 41 (27.3%) as B, and 27 (18%) as C; however, 
according to the BCLC 2018 guidelines, 18 patients (12%) 
were classified as 0, 101 (67.3%) as A, 4 (2.7%) as B, and 27 
(18%) as C.

The types of liver resection and Clavien-Dindo 
classification of surgical complications are presented in 
Table 1. Major hepatectomy and anatomical resection were 
performed in 42 (28 %) and 90 (60.7%) patients, respectively. 
Sixty-six patients (44%) presented with complications, of 
which 7.1% were classified as Clavien-Dindo grades 3 and 4. 
The main postoperative complications were ascites (22 cases, 
14.7%), biliary fistula (15, 10%), pneumonia (7, 4.7%), and 
surgical wound infection (6, 4%). Ninety-day postoperative 
mortality occurred in 10 cases (6.7%), 5 of which were due 
to septic shock, 2 due to hypovolemic shock, two due to 
peritonitis, and one due to myocardial infarction. 

The median follow-up was 23.95 months (mean  
32.1 months; range, 5–136.28 months). The incidence of 
recurrence was 43.3% (65 patients), with a median time 
to recurrence of 12.68 months (range, 3–127.87 months). 
Median OS was 57.4 months, the median DFS was  
30.4 months; 5-year OS was 47.7%, and the 5-year DFS 
was 39.7%.

Variables with a significant impact on decreasing OS 
evaluated by univariate analysis were the presence of portal 
hypertension, increased alpha-fetoprotein levels, presence 
of satellite nodules, and more than one HCC nodule in 
imaging studies. Variables with a significant impact on 
decreasing DFS evaluated by univariate analysis were 
elevated alpha-fetoprotein levels, more than one HCC 
nodule, and the presence of satellite nodules on imaging 
examinations. Table 2 summarizes the univariate analyses of 
OS and DFS. 

The results of the multivariate analysis are presented 
in Table 3. Independent risk factors for OS were portal 
hypertension, the presence of more than one HCC, or 
satellite nodules on imaging examinations. Independent 
risk factors for DFS were increased alpha-fetoprotein levels 
and more than one HCC nodule. Nodule size and presence 
of portal invasion in our series did not have a significant 
impact on OS or DFS. 

In Table 4, we simulated which therapy the BCLC 
guidelines (2010 and 2018) would have recommended 
for our patients who underwent resection. Figure 1 show 

the survival curves of patients who underwent resection 
according to the proposed treatment if BCLC 2010 and 
2018 were followed, respectively, all divided into three 
groups: resection, other potentially curative therapies 
(transplantation or ablation), and palliative treatments 
(chemoembolization or systemic therapy).

Analysis of the OS and DFS curves demonstrate that 
there was no significant difference between the survival of 
patients resected in accordance with BCLC 2010 and from 
those resected, but that BCLC would have contraindicated 
surgery (Figure 1A,1B). For the group of patients who 
underwent resection but would have undergone palliative 
therapies if the BCLC was applied, the median OS and DFS 
were 61.5 and 25.3 months, respectively; the 5-year OS was 
52.2% and the SLD was 40.3%.

Analysis of the OS and DFS curves demonstrated that 
patients who underwent resection in accordance with BCLC 
2018 guidelines had higher OS and DFS than those in whom 
the BCLC guidelines would have contraindicated resection 
(Figure 1C,1D). The median OS and DFS of patients who 
underwent resection but would have undergone systemic 
treatment or chemoembolization if the BCLC had been 
applied, were 32.5 and 12.2 months, respectively; the 5-year 
OS was 38.0% and the SLD was 25.7%.

The impact of the number of risk factors that are 
considered as contraindications to resection according to 
BCLC 2010 recommendations (portal system invasion, 
portal hypertension, and more than one nodule) on OS and 
DFS in our series are shown in Figure 2A,2B. Patients with 
only one risk factor had a median OS of 43.3 months, while 
those without risk factors had a median OS of 92.1 months. 
Patients with two risk factors (10 patients) had a shorter 
survival, with a median OS of 6.5 months, and a median 
DFS of 5.3 months. Despite an unfavorable prognosis in 
this group, 2 patients (20%) had 22 and 95 months of DFS, 
respectively, and 3 patients (30%) had an OS of >33 months. 
One patient presented with all three risk factors and had a 
short survival (OS of 17.3 months and DFS of 3.6 months).

Discussion

The treatment of HCC is complex because liver function, 
presence of portal hypertension, tumor staging, patient 
status performance, and organ availability should be 
considered. Liver resection, transplantation, and ablation 
therapies are considered curative treatments.

The BCLC classification is accepted as a good staging 
system and treatment algorithm for HCC, and has been 



Barros et al. Liver resection for HCC beyond BCLC3128

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2022;13(6):3123-3134 | https://dx.doi.org/10.21037/jgo-22-833

Table 2 Overall and disease-free survival of 150 patients with HCC who underwent liver resection

Variable
Overall survival Disease-free survival

HR 95% CI P value HR 95% CI P value

Sex

Female 1 1

Male 1.03 0.59–1.81 0.917 1.05 0.63–1.75 0.858

Age at surgical procedure (years) 1.02 0.99–1.05 0.221 0.99 0.96–1.01 0.401

Body mass index (kg/m2) 0.98 0.92–1.04 0.570 0.95 0.90–1.01 0.105

Chronic liver disease

No 1 1

Yes, with cirrhosis 0.81 0.30–2.14 0.669 2.38 0.90–6.30 0.081

Yes, no cirrhosis 1,29 0.54–3.09 0.563 2.26 0.89–5.76 0.088

Preoperative Child-Pugh

A 1 1

B 1.31 0.40–4.21 0.655 1.78 0.55–5.73 0.332

Preoperative MELD 1.00 0.90–1.10 0.936 0.93 0.83–1.04 0.219

Portal hypertension

No 1 1

Yes 2.42 1.43–4.10 0.001 1.56 0.93–2.64 0.092

Preoperative alpha-fetoprotein 1.00 1.00–1.00 0.001 1.00 1.00–1.00 0.000

≤500 1 1

>500 1.75 0.92–3.33 0.089 1.11 0.57–2.19 0.753

Nodule size in imaging studies (cm)

≤5 cm 1 1

5.1–10 cm 1.15 0.60–2.19 0.675 1.00 0.55–1.81 0.993

>10 cm 1.56 0.78–3.11 0.205 0.96 0.48–1.93 0.911

Number of HCC nodules in imaging studies

No 1 1

Yes 2.97 1.26–7.04 0.013 5.09 2.28–11.38 0.000

Presence of satellite nodules in imaging studies

No 1 1

Yes 2.33 1.05–5.17 0.037 2.71 0.13–5.53 0.006

Presence of pseudocapsule in imaging studies

No 1 1

Yes 1.18 0.58–2.41 0.650 0.89 0.44–1.80 0.750

Portal invasion (CT or MRI)

No 1 1

Yes 1.75 0.85–3.61 0.130 1.56 0.77–3.19 0.218

HCC, hepatocellular carcinoma; MELD, Model of End Stage Liver Disease; HR, hazard ratio; 95% CI, 95% confidence interval.
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adopted by the European Association for the Study of the 
Liver (EASL) and the American Association for the Study 
of Liver Diseases (AASLD) based on its ability to categorize 
patients according to prognosis, resulting in treatment 
recommendations (9,10). According to the BCLC (2010 
and 2018) guidelines, liver resection is limited to patients 
with early-stage tumors without portal hypertension, which 
deprives patients with multiple nodules (up to three, if one 
is >3 cm) or large nodules (>5 cm on the 2010 version), with 
portal hypertension or vascular invasion from receiving 
curative treatments (6,10). In contrast, many reports since 

the beginning of the last decade have shown that selected 
patients undergoing liver resection for multinodular, large 
nodules with vascular invasion and portal hypertension 
seem to benefit from resection (7,8,11-15,20).

Thus, many expert centers have a more aggressive 
approach to HCC treatment in contrast to the very 
restrictive BCLC guidelines. In this study, we evaluated 
our results for HCC resection based on a more liberal 
indication from our group due to a long waiting list time  
(>9 months) for liver transplantation and the reported 
benefits of resection, especially from the Eastern groups.

In our single-center study, the criteria for resection 
since 2008 were less restrictive and included patients with 
one nodule independent of size, with or without vascular 
invasion, provided that the portal vein trunk was free, with 
preserved liver function, and MELD ≤10, without clinically 
significant portal hypertension, and a future liver remnant 
volume ≥40%.

Liver resection of multiple HCC nodules remains 
controversial (7,12,13,18). According to the BCLC 
guidelines, patients with more than one nodule should 
undergo a transplant (within the Milan criteria), ablation, 
or TACE (6). Indeed, in our series, the presence of two or 
three nodules negatively impacted DFS and OS. However, 
despite a worse prognosis following resection, Ruzzenente 
et al. (21) showed that patients with up to three nodules 
who underwent resection had a higher survival rate 
than those treated with ablation or TACE. Glantzounis  
et al. (12), in a systematic review, evaluated patients with 
multinodular HCC (up to 3 nodules vs. more than 3) and 
showed a median 5-year OS of 49% (range, 30–64%) when 
up to three nodules were present, and 23% (range, 0–54%) 
in patients with more than three nodules. These results 
suggest that for selected patients, resection of up to three 

Table 3 Multivariate analysis of OS and DFS

Variables HR 95% CI P value

OS

Portal hypertension (ref: no) 2.57 1.50–4.38 0.001

Presence of more than 1 HCC nodule in image exam (ref: no) 2.58 1.09–6.14 0.032

Presence of satellite nodules in image exam (ref: no) 2.63 1.17–5.94 0.020

DFS

Preoperative alpha-fetoprotein (continuous) 1.00 1.00–1.00 0.002

Presence of more than 1 HCC nodule in image exam (ref: no) 3.14 1.20–8.18 0.019

OS, overall survival; DFS, disease-free survival; HCC, hepatocellular carcinoma; HR, hazard ratio; 95% CI, 95% confidence interval.

Table 4 Simulation of treatment recommendations according to 
the BCLC guidelines (2010 and 2018) for patients who underwent 
resection

Therapy recommendation No. of patients %

BCLC 2010

Resection 49 32.7

Ablation 18 12.0

Transplantation 13 8.7

TACE 43 28.7

Systemic therapy 27 18.0

BCLC 2018

Resection 76 50.7

Ablation 28 18.7

Transplantation 6 4.0

TACE 13 8.7

Systemic therapy 27 18.0

BCLC, Barcelona Clinic Liver Cancer; TACE, transarterial 
chemoembolization.
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Figure 1 OS and DFS of patients who underwent liver resection, divided into groups according to a simulated treatment allocation as 
suggested by BCLC 2010 and 2018 algorithms: patients who underwent resection in accordance with BCLC (thin dotted line); resected 
patients who would have undergone palliative treatment (solid line); patients who underwent resection but would have undergone other 
potentially curative therapies, such as ablation or transplantation (thick dotted line). OS, overall survival; DFS, disease-free survival; BCLC, 
Barcelona Clinic Liver Cancer.
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HCC nodules could have long-term survival benefits. In 
our series, we performed resection of two or three nodules 
only in selected cases where the nodules were confined to 
the same liver section and outside the Milan criteria (non-
transplantable cases). Of eight patients with more than one 
nodule, 3 (37.5%) had macroscopic portal vein invasion. 
The other cases could correspond to a multicentric 
occurrence of HCC. Survival was similar in both groups 

(median survival =18 months, with and without portal vein 
invasion).

In the first versions of the BCLC guidelines [1999–2010], 
resection was indicated only for patients with one nodule 
smaller than 5 cm; however, in subsequent versions, this 
restriction was withdrawn (6,22). Since the early 2000 s, 
our group did not consider tumor size for single nodules 
as a contraindication for resection; moreover, in our study, 
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Figure 2 OS and DFS of patients who underwent resection, according to the presence of 0, 1, 2, or 3 risk factors: portal hypertension, 
tumor invasion of the portal system, and more than one nodule. OS, overall survival; DFS, disease-free survival.

tumor size did not affect either OS or DFS, reinforcing this 
concept. Tumor size remains a concern for liver resection 
because it is related to an increased risk of macrovascular 
invasion and distant metastases (23); however, resection for 
selected cases can lead to long-term survival (11).

Portal vein invasion, a BCLC contraindication for 
curative therapies, is one of the strongest predictors of 
survival in patients with HCC due to an increased risk of 
intrahepatic or extrahepatic spread (6,23). However, in our 
series, macrovascular portal invasion did not affect OS and 
DFS, probably because we excluded patients with portal 
trunk invasion who underwent resection. In a systematic 
review of 29 studies that evaluated resection in patients with 
portal vein invasion (12), the 5-year OS rates were 45%, 
19%, and 14.5% when second-order or beyond branches, 
first-order branches, and the main trunk were affected, 
respectively. Resection has a higher survival rate compared 
to non-surgical strategies or best supportive care (12,16). 
In a recent meta-analysis and systematic review, Ibrahim 
et al. showed that OS compared to TACE, resection in 
patients with HCC and portal vein tumor thrombosis, 
excluding those with portal vein trunk thrombosis, resulted 
in increased OS when compared to TACE (24).

There is no way to know the origin of other nodules in 
multinodular presentation of HCC, whether multicentric 
disease or due to portal invasion. However, both negatively 
impact prognosis. From 8 patients with more than 1 nodule, 
3 (37.5%) had macroscopic portal vein invasion. Survival 
was similar in both groups (median survival =18 months, 

with and without portal vein invasion).
Beyond tumor-related factors, the presence of clinically 

significant portal hypertension has been considered a 
contraindication for resection by the BCLC guidelines 
because of the high risk of postoperative complications 
and lower long-term survival (6,10,22). In many centers, 
especially in Eastern countries, portal hypertension is not 
a contraindication for liver resection because major liver 
resections are avoided (13,20). Authors have reported 
mortality and morbidity rates from 0.5% to 4.5% and 38% 
to 43%, respectively, in patients with portal hypertension 
and from 0.0% to 6.1% and 34.8% to 38.5%, respectively, 
in those without portal hypertension. Considering the 
long-term outcomes, the 5-year OS rates following liver 
resection range from 48% to 51.5% in patients with 
portal hypertension and from 61.5% to 65% in patients 
without portal hypertension (7). In fact, in our series, only 
minor resections were performed in the presence of portal 
hypertension, and the presence of portal hypertension was 
associated with a shorter OS but did not affect DFS. Our 
results showed that the impact of portal hypertension is 
probably related to perioperative morbidity and mortality 
rates rather than oncological outcomes.

In our series, if the BCLC 2010 and 2018 recommendations 
were followed, 70 patients (46.7%) and 40 patients (26.7%), 
respectively, would not have undergone potentially curative 
treatment. 

Palliative treatments for HCC can have a positive impact 
on patient survival. The overall survival of patients classified 
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as BCLC B after chemoembolization was approximately 
60%, 35%, and 15% at 1, 3, and 5 years, respectively 
(18,25,26). The median overall survival of patients with 
BCLC C treated with sorafenib, the systemic treatment 
recommended by the algorithm during the study period, 
is between 6 and 10 months (27-29). Comparative studies 
on HCC treatment are complex. In fact, only a few studies 
have compared palliative treatments with resection for 
intermediate-stage or even advanced HCC. Lu et al. 
recently showed that liver resection was superior to TACE 
for intermediate-stage HCC (30). The possibility of 
offering a potentially curative treatment for selected patients 
stimulated our group to adopt a more liberal approach for 
the indication of resection.

Despite an improvement in BCLC 2018 compared to 
2010, a quarter of patients who are potentially suitable for 
resection would receive palliative therapy. Nevertheless, in 
our study, patients for whom the BCLC 2018 guidelines 
recommended palliative treatment had median OS and DFS 
of 32.5 and 12.2 months, respectively, following resection.

In contrast to the BCLC staging system, in our study, 
patients who had a single negative prognostic factor (among 
portal hypertension, portal vein invasion, and multiple 
nodules) had a median OS of 43.3 months, which justifies 
resection. However, although their OS were significantly 
lower than those of patients without risk factors, it still 
represents a good result, which is better than the outcomes 
of palliative treatments, as recommended by the BCLC 
guidelines for most of these patients. 

The presence of these two negative factors had a 
significant negative impact on survival. Despite an 
unfavorable prognosis in this group, 2 patients (20%) from 
our series had 22 and 95 months of DFS, respectively, and 
three patients (30%) had an OS of >33 months. These 
findings highlight the possible benefits of resection in 
patients with advanced tumors. 

Our study has some limitations including its retrospective 
nature, the limited number of patients, the small number 
of patients with two or three of the following criteria: 
multinodular disease, portal hypertension, and portal system 
invasion, and the absence of a comparative group of patients 
with HCC treated with other curative intent or palliative 
strategies. 

Despite these limitations, our findings suggest that the 
presence of one risk factor should not be a contraindication 
to resection when liver function and status are preserved. 
For patients with two risk factors, resection should be 
considered in selected cases and favorable scenarios. The 

presence of all three factors is a contraindication for 
resection.

Conclusions

Our results showed that there is room for a more liberal 
indication of HCC resection, allowing potentially 
curative treatment for several patients who would receive 
palliative therapy or would be enrolled in a long waitlist 
for transplantation. The changes introduced in the BCLC 
guidelines in the past decade corroborate the more 
liberal indication of resection for HCC in accordance 
with many international expert groups, including ours  
(7-8,11-16,20,21). Although in its latest version (2022) the 
BCLC guidelines considers a more individualized decision, 
the guideline remains very restrictive for the indication of 
resection (20).
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