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INTRODUCTION 

Surgical resection is a recommended curative treatment in patients with hepatocellular 

carcinoma (HCC) and well-preserved liver function (1-3). Curative resection for HCC 

implies surgical margins, and it should theoretically be as wide as 2 cm (4, 5). This width 

margin removes potential satellite nodules and/or peritumoral liver parenchyma that may 

contain microvascular invasion. In practice, large resection margins, particularly those more 

than 1 cm in width, are infrequently achieved in the surgical specimens. In such situations, it 

would be useful to identify preoperatively which patients require larger margins (> 1 cm) and 

those patients who could be treated ‘curatively’ with a narrower margin (<1cm).  These 

narrower margins could be justified by the tumour anatomical position or proximity to major 

vascular structures. They can also be considered to achieve parenchymal sparing in cirrhotic 

patients with decreased liver function. In such cases it would be important to identify 

preoperative characteristics that will allow for a smaller margin whilst still maintaining the 

aim to achieve a curative resection.  

Alpha-fetoprotein (AFP) is a widespread, easy-to-use and reliable marker for HCC tumours. 

A high level of AFP (>100 ng/ml) has been shown to predict pathological features associated 

with a poorer prognosis, such as satellite nodules and microvascular invasion (6-8). This 

variable has not been integrated in a more global algorithm to determine surgical 

management, particularly to enable achievement of narrow margins (<1cm) for HCC.  

This study aims to evaluate whether a preoperative AFP level >100 ng/ml impacts the 

prognostic role of surgical margin width in patients operated upon for HCC.  

 

In this recent multicentric French surgical cohort, we first investigated whether >100 ng/ml 

AFP was indeed correlating with negative pathological features as well as higher recurrence 
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rate. We then analysed the impact of resection margin in low- and high-AFP rate tumours—

on time to recurrence and overall survival. 
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MATERIAL AND METHODS 

Study Design and Participants 

The present study derives from a larger prospectively designed, registered (clinicaltrials.gov 

NCT01715402) multicentre observational study investigating the objective and subjective 

determinants of the postoperative course after hepatectomy. It was deemed non-interventional 

by the ethical committees of participating institutions, approved by the French Advisory 

Committee on Information Processing in Material Research in the Field of Health (CCTIRS) 

and the agency for data protection and funded by the French Ministry of Health. Informed 

consent was obtained from participating patients. The present study specifically included all 

patients from April 2012 to January 2016 who underwent a first elective hepatectomy for 

HCC with curative intent in 5 tertiary hepatobiliary centres (Paul Brousse Hospital, Villejuif; 

Beaujon Hospital, Clichy; Claude Huriez Hospital, Lille; Edouard Herriot Hospital, Lyon and 

North Hospital, Amiens).  

 

Data collection 

Values for preoperative AFP were available for 397 of 480 consecutive curative 

hepatectomies for HCC performed in these 5 centres within 30 days prior to surgery. The 

preoperative evaluation consisted of laboratory tests including liver function tests, imaging 

studies including ultrasonography, contrast-enhanced abdominal computer tomography ± 

volumetry and magnetic resonance imaging. Liver resections were performed by laparoscopy 

or laparotomy when the MELD score was ≤12 and/or platelet counts were ≥ 80 x109/L. 

Routine intraoperative ultrasonography was performed to guide liver resections. When 

feasible, anatomic resection was performed. Transarterial selective chemoembolization 

(TACE) followed by portal vein embolization (PVE) was the treatment strategy when 

planning major hepatectomies in patients with a pathological liver (9, 10). Postoperative 
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mortality was defined at 90 days. Unless postoperative death occurred, the minimal follow-up 

required was 1 month, and all patients were monitored every 4 months with CT and/or MRI 

along with biological tests including serum AFP and liver function. Liver decompensation 

and/or recurrences were treated by liver transplantation (LT) according to French AFP score 

(11, 12) in patients aged less than 70 years. In the absence of LT, recurrences were treated by 

redo hepatectomy, local destruction, TACE or systemic therapy.  

Histopathological feature analyses included the number of tumours, their sizes, tumour 

differentiation grade, microvascular invasion and satellite nodules. These analyses also 

included investigations of non-tumoral parenchyma and resection margin measurement. In 

patients with more than one tumour, the minimal distance between any tumour and the 

surgical transection plane was considered. R1 resection was defined as margins <1mm.  In 

tumours with more than one differentiation grade, the poorest grade was selected. Hepato-

cholangiocarcinoma type tumours were excluded from the analysis. 

 

Study Endpoint 

The first part of this study involved determining whether a preoperative AFP level > 100 

ng/mL (7, 11) impacted the recurrence for resectable HCC. Thereafter, we divided our study 

population into two groups: low (≤100 ng/mL) and high (>100 ng/mL) AFP levels. Then, we 

assessed the impact of resection margins according to preoperative AFP level on survival. A 

resection margin <1 cm was defined as a narrow margin. 

The primary endpoint of this study was the time to recurrence according to preoperative AFP 

level (low or high) and surgical margins (narrow or large). The secondary endpoint was 

overall survival according to preoperative AFP level and surgical margins. 

Explanatory variables tested for time to recurrence and overall survival were demographic 

characteristics, platelet count, causes and severity of liver disease assessed by the MELD 
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score (13, 14), tumour size and number of tumours. The association of AFP > 100 ng/ml and 

resection margins was also tested. 

 

Statistical analysis 

Data are shown as prevalence and means (standard deviation). Categorical variables were 

compared by the chi-squared test, and continuous variables were compared by the student’s t-

test. Survival curves were compared by the log-rank test. Prognostic factors were analysed by 

Cox proportional hazard regression analysis, using a stepwise procedure. The hazard ratio 

(HR) and 95% confidence interval (CI) are given. The factors with a p-value under 0.10 in 

univariate analysis were included in multivariate analysis. For all tests, statistical significance 

was defined as p < 0.05. Data were analysed using IBM SPSS 20.0 software (IBM, Armonk, 

NY). 
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RESULTS 

Patients Characteristics and outcomes 

397 patients did meet our selection criteria. These were operated on between April 2012 and 

January 2016, 397 in 5 university. The patients’ demographic characteristics and 

histopathological features are summarized in Table 1. Underlying liver parenchyma was F3 

in 73/397 (18.4%) and F4 in 183/397 (46.1%). The aetiology of the underlying liver disease 

was alcohol-related, hepatitis B virus (HBV) and hepatitis C virus (HCV) at a percentage of 

32%, 15% and 23% respectively. An AFP level > 100 ng/mL was found in 98 patients (25%). 

The 90-day mortality rate was 3.8%. This was not statistically different between minor and 

major hepatectomy groups. The overall survival at 36 months was 80%, and the recurrence 

rate was 54% with a median follow-up of 25 months [1-59]. Liver transplantation was 

performed in 13 patients (3.3%) for HCC recurrence. 

 

Demographic comparison and prognostic impact of resection margins 

Wide resection margin was defined at >1cm. This is the planned macroscopic surgical margin 

prior to histopathological analysis. In our study population, 150 patients (38%) had a wide 

resection margin (> 1 cm). No statistically significant difference was found in the 

demographic and clinical characteristics between patients with wide (>1cm) and narrow 

(<1cm) macroscopic margins. Similarly, there was no statistically significant difference in the 

aetiology and severity of liver disease between the two groups (Table 2). There was an 

observed increase in the mean size of the lesion in patients with narrow margins (6.6 vs 5.4 

cm; p=0.017). More microvascular invasion was observed in the group with narrow margins 

(37 vs 26%; p=0.022). In our study population, sixty-seven patients (17%) had R1 resection 

margins (< 1 mm). Other histopathological features were not statistically different. 
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There was no observed impact of the macroscopic surgical resection margins on time to 

recurrence (Figure 1). Equally there was no observed statistically significant difference in the 

90-day postoperative mortality between the narrow and wide-margin groups (4.5% vs 2.7%, 

p=0.365, respectively). 

 

Prognostic impact of AFP > 100 ng/mL  

A high preoperative AFP level (> 100 ng/mL) was recorded in 98 patients (25%). Table 3 

summarizes the demographics, clinical and histopathological characteristics in the high AFP- 

and low-AFP groups. There were numerous clinical features such as age, gender, aetiology of 

liver disease, diabetes mellitus and presence of metabolic syndrome that had statistically 

significant difference between the high- and low-AFP groups. The severity of underlying 

liver disease evaluated by MELD score was not significantly different between the two 

groups (7.8 vs 8.0; p=0.461). Macroscopic surgical resection margins, defined at 1cm, were 

not significantly different between the two groups (0.78 vs 0.88 cm; p=0.419). Major 

hepatectomies were more frequently performed in patients with high-AFP patients than low-

AFP ones (44% vs 30%; p=0.014). No statistically significant postoperative mortality was 

observed between low- and high-AFP groups, 3.3% and 5.1% respectively (p=0.540).  

The high AFP level group was associated with worse histopathological features. Patients with 

high AFP had significantly larger tumours than low-AFP patients (7.7 vs 5.6 cm; p<0.001). 

The high-AFP group also had more frequent microvascular invasions (43% vs 29%; p=0.01), 

satellite nodules (35% vs 22%; p=0.013) and poorly differentiated tumours (18% vs 9%; 

p=0.014). 

Patients with a high AFP level had a shorter time to recurrence than low-AFP patients 

(p<0.001). In the high-AFP group, 1- and 3-year recurrence rates were respectively 52% and 

61%. In the low-AFP group, these rates were 21% and 52%, respectively (Figure 2). 
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Patients with high levels of AFP had a significantly worse overall survival than those with 

low AFP (p=0.015). 

 

Impact of surgical resection margins according to preoperative AFP level on recurrence and 

survival 

In the low-AFP group, patients with narrow resection margins (< 1 cm) had an estimated 

median time to recurrence of 36 months, and patients with wide resection margins (≥ 1 cm) 

had an estimated median time to recurrence of 34 months (p=0.756). Time-to-recurrence 

curves for the low-AFP group are shown in Figure 3a. 

In the high-AFP group, patients with narrow margins had a significantly higher recurrence 

rate than those with wide margins (p=0.016). The estimated median time to recurrence for 

patients with narrow margins was 8 months, whereas this point was not reached for patients 

with wide margins. Time-to-recurrence curves are shown in Figure 3b. 

We analysed preoperative factors associated with a shorter time to recurrence (Table 4). A 

preoperative AFP level > 100 ng/mL with margins <1 cm was an independent factor found in 

multivariate analysis (HR=2.243, CI95% [1.581-3.181], p<0.001), along with tumour size 

and number.  

In the low-AFP group, no statistically significant difference was observed in overall survivals 

between patients with narrow vs wide resection margins (p=0.079; Figure 4a). Moreover, 

42% of deaths occurred without HCC recurrence in the low AFP group. 

In the high-AFP group, worse overall survival was observed in patients with narrow margins 

(p=0.043; Figure 4b). In addition, only 13% of deaths occurred without HCC recurrence in 

the high AFP group. 

Preoperative factors associated with overall mortality were analysed. (Table 5). A 

preoperative AFP level > 100 ng/mL with margins <1 cm was an independent factor found in 
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multivariate analysis (HR=2.076, CI95% [1.198-3.598], p<0.009), along with the number of 

tumours.  

 

Patterns and treatments of recurrence 

With a median follow-up of 25 [1–59] months, tumour recurrence was observed in 183 

patients (46%). 120 patients had liver-only recurrence during follow-up, accounting for 66% 

of recurrences. Data on exact site of recurrence within the liver was not available. Tumour 

recurrence at metastatic sites occurred in the lungs (10%), lymph nodes (6%), in bones (5%) 

and in adrenal glands (4%). Treatment with a curative intent was administered in 36% of 

patients with recurrence. Patients with high AFP and margins <1 cm had less frequent liver-

only recurrence than other patients (52% vs 70%; p=0.033). They also underwent less 

frequent curative treatment for the recurrence than other patients (21% vs 41%; p=0.022). 
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DISCUSSION 

Statement of Principal Findings 

Data from our study showed that AFP > 100 ng/mL combined with narrow surgical margins 

<1 cm was an independent risk factor of HCC recurrence. This combined factor impacted 

time to recurrence as well as overall survival. In these patients with aggressive HCC and a 

high rate of early recurrences, the presence of wide resection margins did impact long-term 

survival.  

On Kaplan-Meier analysis for time to recurrence in the high-AFP group with wide margins, 

tumour recurrence was only observed till 17 months. No recurrence occurred after 17 months. 

This was an interesting observation, where we think the implied disease aggressiveness 

dictates that in our small patient group, all events of tumour recurrence did occur in the first 

17 months.  This is consistent with known fact that generally speaking, HCC patients tend to 

recur early(15). In the high AFP group, the larger (>1cm) macroscopic surgical resection 

margin mainly positively impacted long-term survival despite not always preventing early 

recurrences. 

 

Strength and weakness of the study 

This study benefited from a large multicentric design, using a prospective cohort of patients 

from 5 HPB tertiary centres in France. The cohort of patients studied who were included in a 

short and recent period of time. Preoperative and intraoperative management were similar in 

all centres following national and European guidelines. Postoperative data were also collected 

homogeneously among the 5 centres. Recurrence treatments and indications for liver 

transplantation were the same in all study centres. 

Using a prospective database can cause limitations in some findings. In our database liver 

function was assessed with MELD and Child-Pugh scores. Other means of liver assessment, 
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such as transient ultrasonography (16) or portal gradient, were unavailable. As with any 

multicentric studies, some heterogenicity in applied technology and HCC treatment strategies 

were observed. Some centres performed transient elastography and indocyanine green tests 

preoperatively to select patients. Hence, this could have caused a selection bias between the 

study centres. 

Intraoperative surgical techniques for liver resection were performed at the discretion of 

operating surgeons. The use of ultrasonic devices or argon beam coagulation was not 

documented and could have impacted the quality of resection margins (17). Macroscopic 

resection margin assessment was performed in each centre according to local practices, and 

the extent of tumoral necrosis was unknown. 

We included all consecutive patients who underwent a first resection for HCC, regardless of 

other previous treatments because we know, for instance, that neoadjuvant sequential trans-

arterial chemoembolization and portal vein embolization before major hepatectomies 

improve outcomes after liver resection (10, 18). Non-surgical preoperative treatment was not 

an exclusion criterion and could have influenced outcomes for some patients of our study, 

even if all study centres had the same standards of treatment during this short and recent 

period of inclusion. We also did not consider histopathological response to preoperative 

treatments such as tumour necrosis. 

In other studies, anatomical resections improved outcomes after hepatectomy for HCC (19, 

20). In all study centres, anatomical resection was performed when feasible, but our database 

did not consider whether liver resections were anatomical. Therefore, we could not analyse 

which one of anatomical resection or wide resection margins influenced survival outcomes 

the most. This would be an interesting question to answer in future prospective studies.  

The possibility for wide resection margins depends sometimes on HCC location, and it must 

be taken into account before deciding on treatment allocation (3). In our database, we did not 
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have information on exact tumour location. Furthermore, in patients whose histology analysis 

reported R1 resections, we could not differentiate between they were standard parenchymal 

R1 margins and those with proximity to vascular structures. This being a known prognostic 

factor in colorectal liver metastases (21). 

One important limitation is the absolute number of the patients in the hight AFP group. This 

was only 25% of the cohort. This is consistent with recently published data, that patients with 

normal or low AFP represent the majority of resected patients with HCC(22). However, it is 

still an important limitation to consider.  

 

Interpretation with reference to other studies 

Hepatic resection with appropriate surgical margins is a first-line curative treatment in 

patients with a single HCC and good liver function (1-3). The most recent European 

recommendations (3) for the management of HCC consider performance status and liver 

function and these factors determine whether patients can have surgery or not and also 

influence long-term survival. The current recommendations do not consider tumour 

aggressiveness or location, which are prevailing factors for early intra- or extra-hepatic 

recurrence. Wide surgical margins, which highly impact oncological and survival outcomes 

(5), are not always achievable because of altered liver function or due to spare hepatic 

parenchyma (23). Our aim in this study was to bridge these two gaps, the tumour 

aggressiveness, and surgical margins. The data observed in this study showed that tumours 

associated with a high preoperative AFP level (> 100 ng/mL) resected with a wide margin 

have less recurrence. The resection margin did not impact survival or recurrence in patients 

with low preoperative AFP. Other studies (7, 24) demonstrated a benefit in anatomic 

resection in tumours with high levels of biological markers such as AFP. But to our 
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knowledge, no other study assessed the impact of surgical margins according to preoperative 

AFP level. 

 

This result is sustained by the fact that in our study, a preoperative AFP level > 100 ng/mL 

was associated with invasive pathological features such as microvascular invasion, satellite 

nodules and poorer tumour differentiation. Other authors found a similar association between 

a high AFP level and poor pathological features (6, 7).These features of tumour 

aggressiveness and invasive pathological features were associated with poorer oncological 

and survival outcomes.  

Preoperative assessment of tumour aggressiveness is a matter of interest to guide the 

extension of surgical resection. Other authors focused on different assessment methods, such 

as 18F fluorodeoxyglucose positron emission tomography and computed tomography (18F-

FDG PET-CT). Studies showed that this method had low sensitivity for HCC but, when 

positive, it is highly associated with tumour aggressiveness (25) and can accurately predict 

outcomes after HCC treatment. More specifically, some authors studied the impact of 

surgical margins according to 18F-FDG PET-CT, and when this method led to a positive 

result, patients with wide surgical margins (>1cm) had a better outcome than those with 

narrow margins. Margins did not impact disease-free or overall survival in patients who were 

negative upon 18F-FDG PET CT(26).  

Based on the number of patients in our study and the study design it is difficult to confirm 

that the observations made in patients with high AFP is not confounded by other factors.  

All these criteria should aim at recognizing highly aggressive tumours that could benefit from 

surgical resection with wide margins rather than local ablative treatments. As shown in other 

studies, radiofrequency ablation is a curative treatment only for small HCC because of local 

tumour progression due to untreated satellite nodules (27). A high AFP level has also 
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consistently been a negative prognostic factor in several studies evaluating the effectiveness 

of radiofrequency ablation on long-term outcomes (28-31). An explanation was brought by 

some authors who have shown that high a AFP level was correlated to microvascular 

invasion and accurately predicted local recurrence after RFA (8). 

CONCLUSIONS 

Preoperative AFP level with a cut off value of 100ng/mL is an important factor to be 

considered in the planning of HCC management and determining of operative surgical 

margins. It does offer a simple and non-invasive measure to risk stratify the patients and 

predict outcome based on the data observed in this study. Even considering that the 

preoperative hight AFP value is a surrogate to other histological and tumour biology features, 

these are only available to the surgeons after the die is cast.  A simple adjustment to current 

practice would be offering these high-risk patients and macroscopic resection margin >1cm 

and perhaps adjust the postoperative surveillance program they are offered. We have 

observed that in low-AFP tumours, the larger surgical margins did not impact recurrence-free 

or overall survival. The data numbers and study design does not mean that we can 

recommend offering these patients a smaller resection margin. However, this should be 

carefully assessed, and other poor prognostic factors should be considered. It is noted 

however this is a lesser risk group and outcomes can be similar with high or low margins. A 

useful information that can help dictate treatment choice such as offering limited resections 

or radiofrequency ablations for small tumours if liver function or tumour locations do not 

allow wider margins.  

The first hepatectomy for HCC is important because recurrence is often more difficult to treat 

(32, 33), and salvage transplantation is less efficient than primary liver transplantation (34, 

35). Equally the treatment strategy is different than that of colorectal liver metastases that 

favours more parenchymal preservation based on current knowledge of tumour biology and 
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available chemotherapy agents. For high-AFP tumours, if margins are not achievable because 

of an important parenchyma sacrifice or anatomical reasons, other treatments such as liver 

transplantation in successfully down-staged or oncologically controlled patients should be 

considered (36). A particular caution should be taken in elderly patients because salvage liver 

transplantation might not be feasible. 
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Figure Legends 

 

 

Figure 1 : Impact of surgical margins on time-to-recurrence after hepatectomy for HCC 

 
Figure 2 : Impact of surgical margins on time-to-recurrence according to AFP rate 

 
Figures 3a and 3b : Impact of resection margins on time-to-recurrence according to AFP 
rate ≤100ng/mL and >100 ng/mL 
 
Figures 4a and 4b : Impact of resection margins on overall survival according to AFP rate 
≤100ng/mL and >100 ng/mL 
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Table 1. Demographic, biological and histopathological characteristics 
 

 N = 397 

Gender M/F 317/80 

Age, mean (± SD) 64 (± 11) 

AFP > 100 ng/mL 25 % 

MELD score 7.9 (± 2.5) 

Major hepatectomies 34% 

Unifocal tumor 80% 

Tumor size (cm), mean (± SD) 6.1 ± 4.8 

Surgical margins < 1 cm 62% 

F4 fibrosis 46% 

 
 

 

AFP indicates alpha-fetoprotein; MELD, Model for End-stage Liver Disease; SD, Standard 
Deviation 
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Table 2. Demographic, clinical and histopathological characteristics according to surgical 
resection margins 

 Margins < 1cm 

N = 247 

Margins ≥ 1cm 

N = 150 
p 

Gender M/F 193/54 124/26 0.275 

Age, mean ± SD 63 ± 11 63 ± 11 0.543 

Cirrhosis 51% 45% 0.328 

Diabetes mellitus 30% 37% 0.142 

HCV 22% 24% 0.739 

HBV 15% 15% 0.950 

Alcohol 29% 37% 0.084 

Metabolic syndrome 24% 30% 158 

MELD score, mean ± SD 8.1 ± 2.6 7.6 ± 2.3 0.073 

Major hepatectomies 37% 28% 0.093 

Number of tumors, mean ± SD 1.3 ± 0.6 1.2± 0.6 0.351 

Tumor size (cm), mean ± SD 6.6 ± 5.0 5.4 ± 4.2 0.017 

Preoperative AFP > 100 ng/mL 27% 21% 0.148 

Microvascular invasion 37% 26% 0.022 

Satellite nodules 29% 20% 0.050 

Poorly differentiated tumors 13% 8% 0.094 

 
 

 
AFP indicates alpha-fetoprotein; SD, Standard Deviation; MELD, Model for End-stage Liver 
Disease 
Variables in bold are statistically significant (p<0.05) 
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Table 3. Demographic, clinical and histopathological characteristics according to 
preoperative AFP rate 

 AFP ≤ 100 

N = 299 

AFP > 100 

N = 98 
p 

Gender M/F 252/47 65/33 <0.001 

Age, mean (± SD) 65 (± 11) 60 (± 12) <0.001 

Cirrhosis 54% 45% 0.139 

Diabetes mellitus 37% 18% 0.001 

HCV 23% 21% 0.593 

HBV 10% 31% <0.001 

Alcohol 35% 22% 0.023 

Metabolic syndrome 29% 16% 0.012 

MELD score, mean (±SD) 8.0 (± 2.5) 7.8 (± 2.3) 0.461 

Major hepatectomies 30% 44% 0.014 

Number of tumors, mean (± SD) 
1.2 (± 0.6) 1.4(± 0.7) 0.115 

Tumor size (cm), mean (± SD) 5.6 (± 4.4) 7.7 (± 5.5) 0.001 

Surgical margins < 1 cm 60% 68% 0.148 

Microvascular invasion 29% 43% 0.010 

Satellite nodules 22% 35% 0.013 

Poorly differentiated tumors 9% 18% 0.014 

R1 resection 17% 16% 0.867 

 
AFP indicates alpha-fetoprotein; SD, Standard Deviation; MELD, Model for End-stage Liver 
Disease 
Variables in bold are statistically significant (p<0.05) 
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Table 4. Univariate and multivariate analysis of preoperative factors associated with 
a shorter time to recurrence 

 Univariate Multivariate 

 HR 95% CI p HR 95% CI p 

Diabetes mellitus   0.721    

HCV 
  

0.057 1.227 0.828-1.819 0.308 

HBV   0.353    

Metabolic syndrome 
  

0.758 
   

Alcohol 
  

0.697 
   

Cirrhosis   0.537    

Gender 
  

0.576 
   

Age 1.010 0.997-1.024 0.118    

MELD score 1,034 0.978-1,092 0.236 
   

Platelets 1,001 1.000-1,003 0.115    

Tumor size 1.072 1.041-1.105 <0.001 1.064 1.031-1.098 <0.001 

Number of tumors 1.457 1.179-1.800 <0.001 1.483 1.197-1.839 <0.001 

AFP > 100 ng/mL 

and margins <1 cm   <0.001 2.243 1.581-3.181 <0.001 

 
 

 
HR indicates Hazard ratio; CI, confidence interval; HCV, hepatitis C virus; HBV, hepatitis B 
virus; MELD, Model for End-stage Liver Disease(9, 10); AFP , alpha-fetoprotein 
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Table 5. Univariate and multivariate analysis of preoperative factors associated with overall 
mortality 
 

 Univariate Multivariate 

 HR 95% CI p HR 95% CI p 

Diabetes mellitus   0.041 1.568 0.856-2.872 0.146 

HCV 
  

0.651 
   

HBV   0.552    

Metabolic syndrome 
  0.283    

Alcohol 
  

0.235 
   

Cirrhosis   0.534    

Gender F   0.033 1.604 0.929-2.770 0.09 

Age 1.008 0.986-1.030 0.479 
   

MELD score 1,045 0.957-1,142 0.322    

Platelets 1,001 0.999-1,004 0.338 
   

Tumor size 1.036 0.987-1.088 0.150    

Number of tumors 1.434 1.037-1.984 0.029 1.494 1.071-2.084 0.018 

AFP > 100 ng/mL 

and margins <1 cm   <0.001 2.076 1.198-3.598 0.009 

 
 

 
HR indicates Hazard ratio; CI, confidence interval; HCV, hepatitis C virus; HBV, hepatitis B 
virus; MELD, Model for End-stage Liver Disease(9, 10); AFP , alpha-fetoprotein 

 

 
















