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INTRODUCTION
Predicting hepatocellular carcinoma (HCC) recurrence is 

important for improving the prognosis of hepatectomy patients 
because of the rate of high recurrence after curative liver 
resection. Intrahepatic recurrence has a significant effect on 

the survival of HCC patients. The incidence of intrahepatic 
recurrence after liver resection is about 50% at 5 years for 
patients with solitary HCC [1,2].

The 5-year disease-free survival rate of HCC has been reported 
to be only 25%–30% [3,4]. Since frequent recurrence is the major 
obstacle for HCC treatment, many investigators have attempted 
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Purpose: Intrahepatic recurrence has a significant effect on the survival of hepatocellular carcinoma (HCC) patients. We 
aimed to determine if there are useful indicators in predicting the recurrence of liver cancer after a hepatic resection.
Methods: We retrospectively reviewed medical records of 210 HCC patients who underwent hepatectomy between 
January 2009 and December 2015. We examined clinic-pathological variables comparing 2 groups of HCC patients, either 
intrahepatic recurrence or not.
Results: We divided 184 patients into 2 groups; 94 patients (51.1%) with intrahepatic recurrence and 90 patients (48.9%) 
without intrahepatic recurrence. Multivariate analysis showed operation type, preoperative α-FP, postoperative protein 
induced by vitamin K absence-II (PIVKA-II) elevation, and multiple tumor number were closely associated with intrahepatic 
recurrence. The preoperative PIVKA-II level was not statistically significant in postoperative intrahepatic recurrence rate. 
The recurrence rate was 46.2% in 132 of 184 cases of α-FP < 100 ng/mL group. Of the 184 cases, α-FP 100–200 ng/mL 
were 14 cases (12 cases recurred (85.7%)). Alpha-fetoprotein > 200 ng/mL was 38 of 184 cases, 21 of which recurred 
(55.3%). According to the multivariate analysis, OR ratio was 8.003 (95% confidence interval [CI], 1.549–41.353) in the α-FP 
100–200 ng/mL group and 1.867 (95% CI, 0.784–4.444) in α-FP 200 ng/mL or higher group (P = 0.013). Three-year survival 
rate of intrahepatic recurrence patients was 80.7%, 3-year survival rate of no intrahepatic recurrence patients was 95.0%.
Conclusion: The intrahepatic recurrence rates were high in the group preop α-FP over 100 ng/mL. Close observation is 
needed. Prospective study for α-FP genes of HCC patients should be planned for predicting intrahepatic recurrence after 
hepatectomy.
[Ann Surg Treat Res 2020;98(4):168-176]
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to determine the important prognostic factors for HCC patients 
who undergo curative resection. Some of these factors include 
tumor size, tumor number, and portal vein invasion [5-8].

Generally, tumor markers are used in the diagnosis, 
staging and prognosis of cancer and to monitor therapeutic 
effectiveness, or to detect recurrence. Alpha-fetoprotein, first 
introduced as a serological marker for HCC, has been commonly 
used to diagnose and monitor HCC [9,10]. However, it failed 
to be a reliable marker, revealing poor sensitivity, which 
necessitated a search for new markers for HCC [11-13]. Des-γ-
carboxy prothrombin (DCP), also known as a protein induced 
by vitamin K absence-II (PIVKA-II), is an abnormal prothrombin 
lacking carboxylation of 10 glutamic acid residues in the 
N-terminus that does not have coagulation activity [14]. Because 
α-FP and DCP are independently produced from HCC and show 
no correlation with each other, these 2 markers might serve as 
complementary markers for HCC [15,16]. Therefore, combined 
measurement of these 2 markers appears to be useful in 
predicting the prognosis of HCC.

In healthy adults, the serum α-FP concentration is lower 
than 20 ng/mL. Alpha-fetoprotein plays an important role in 
regulation of oncogenic and ontogenetic growth [5]. Although 
an early study indicated that α-FP and its peptide fragments 
inhibit oncogenic growth, recent studies have shown that α-FP 
promotes HCC cell growth [7]. Alpha-fetoprotein-positive HCC 
has a higher cell proliferative rate than α-FP-negative HCC, and 
down regulation of α-FP suppresses HCC cell proliferation [7]. 
HBV-associated HCC is more tightly associated with a raised 
serum level of α-FP compared to HCV-associated HCC and non–
virus-related liver cancer [14].

We investigated whether combined measurement of 
preoperative serum α-FP and PIVKA-II levels can predict 
recurrence after curative resection in HCC patients. We also 
examined whether the changes in tumor markers between 
preoperative and postoperative levels might influence the 
likelihood of HCC recurrence.

METHODS
We retrospectively reviewed the medical records of 210 

HCC patients who received hepatectomy between January 
2009 and December 2015. Of the 210 patients, 184 patients 
were examined for α-FP and PIVKA-II serum levels, tumor 
burden, histologic grade, and other clinicopathological 
variables compared between the 2 groups of HCC patients 
as either intrahepatic recurrence or not (Fig. 1). This study 
was a retrospective study conducted in accordance with the 
Institutional Review Board approval from Pusan National 
University Hospital (PNUH 1801-027-063). Patients were not 
required to give informed consent to the study because the 
analysis used anonymous data that were obtained after each 

patient agreed to operation by written consent.

Patients

Preoperative tumor markers
A-FP and DCP were measured at the time of preoperative 

examinations. Serum α-FP levels were determined by 
chemiluminescent immunoassays (Siemens Immulyze AFP IV; 
Mitsubishi Chemical Medience, Tokyo, Japan, and ARCHITECT 
A-FP EX; Abbott Japan, Tokyo, Japan). Serum DCP levels were 
determined by chemiluminescent enzyme immunoassay 
(Lumipulse PIVKA-II; Eisai, Tokyo, Japan).

Reference values of α-FP and DCP for detecting HCC in our 
institution were 12 ng/mL and 40 mAU/mL, respectively. In this 
study, tumor markers that were higher than these reference 
values were defined as positive markers for HCC.

Surgical resection
Patients with well-preserved general function and liver 

function were candidates for surgery. All patients underwent 
hepatectomy based on hepatic vascular anatomy and the 
remnant liver volumes were estimated. Resection plans were 
determined by liver function and tumor location. If a tumor 
was located near the peripheral site, we performed wedge or 
partial resection, taking into account vascular anatomy.

Follow-up
Patients who survived surgery from 2009 to 2015 were 

followed up for at least 3 years. As of the second half of 
2018, when the IRB documents were reviewed, data were 
continuously observed for patients who had been treated for 
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210 Hepatectomy on hepatoma

205 HCC

5 Exclusion
3 Benign
1 Cholangiocarcinoma
1 Pseudotumor

184 Hepatectomy on HCC

94 Intrahepatic
recurrence

90 No intrahepatic
recurrence

21 Follow-up loss

Fig. 1. Flow schematic of patients. HCC, hepatocellular 
carcinoma.
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the first time in 2009, and at least for 3 years for the patients 
treated in 2015.

All of the patients were followed up with blood examinations 
and ultrasonography or abdominal contrast-enhanced CT 
or MRI at our institute approximately every 3 months after 
operation. The image findings were reported by blinded 
radiologists and the presence of an intrahepatic recurrence was 
determined by the existence of a hypervascular nodule during 
the early phase with a perfusion detected in the portal phase 
under contrast-enhanced dynamic CT, MRI, or ultrasonography.

If an extrahepatic recurrence was suspected, then lung CT or 
bone scintigraphy was performed. When recurrence of HCC was 
detected, patients received further treatment for recurrent HCC, 
such as repeat hepatectomy, ablation therapy, or transarterial 
chemoembolization (TACE). After treatment for recurrent 
lesions, the same surveillance was performed.

Statistical analyses
When comparing clinical characteristics between intrahe-

patic recurrence group and no intrahepatic recurrence group, 
continuous variables were expressed as medians with interquar-
tile ranges and compared using the Mann-Whitney U-test. 
Dichotomous variables were also compared using the chi-square 
test or Fisher exact test.

Three-year survival curves were calculated using the Kaplan-
Meier method; the differences in survival and recurrence rates 
between intrahepatic recurrence group and no intrahepatic 
recurrence group were analyzed by the log-rank test. 
Multivariate Cox proportional hazard analyses were performed 
to identify independent prognostic risk factors for intrahepatic 
recurrence. All statistical analyses were performed using 
SAS 9.3 (SAS Institute Inc., Cary, NC, USA) in this study. All 
P-values were 2-tailed and P < 0.05 was considered statistically 

significant.

RESULTS
Of the 184 patients, we created 2 groups; 94 patients (51.1%) 

with intrahepatic recurrence and 90 patients (48.9%) without 
intrahepatic recurrence within the median follow-up period. 
For risk factors of intrahepatic recurrence, multivariate analysis 
showed operation type (hemihepatectomy), preoperative 
elevated α-FP, postoperative α-FP elevation, postoperative 
PIVKA-II elevation, and multiple tumor number were closely 
associated with intrahepatic recurrence (Table 1).

The factors affecting postoperative intrahepatic recurrence 
were analyzed according to preoperative DCP blood level (Fig. 2). 

Table 1. Clinical characteristics of hepatocellular carcinoma patients

Variable Total (n = 184) No intrahepatic recurrence (n = 90) Intrahepatic recurrence (n = 94) Pvalue

Age (yr) 0.738
   <55 56 (30.4) 29 (32.2) 27 (28.7)
   ≥55 128 (69.6) 61 (67.8) 67 (71.3)
Sex 0.775
   Male 149 (81.0) 72 (80.0) 77 (81.9)
   Female 35(19.0) 18 (20.0) 17 (18.1)
Diagnosis 0.080
   HCC/none 37 (20.0) 23 (25.0) 14 (14.9)
   HCC/HBV 102 (61.0) 54 (59.8) 58 (61.7)
   HCC/HCV 35 (19.0) 13 (15.2) 22 (23.4)
Operation 0.012
   Segmentectomy 107 (59.0) 60 (67.0) 47 (50.0)
   Hemihepatectomy 77 (41.0) 30 (33.0) 47 (50.0)

Values are presented as number (%).
HCC, hepatocellular carcinoma.
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Fig. 2. Postoperative intrahepatic recurrence according to 
preoperative protein induced by vitamin K absenceII (PIVKA
II).
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In the group without postoperative intrahepatic recurrence, 52 
of 90 patients (57.8%) had a preoperative PIVKA-II level of 40 IU 
or less. Preoperative PIVKA-II levels of 40–100 IU were; 15 of 90 
patients (16.6%); over 100 IU were 23 of 90 patients (25.6%).

In the group with postoperative intrahepatic recurrence, 49 

of 94 patients (52.1%) had a preoperative PIVKA-II level of 40 
IU or less. Preoperative PIVKA-II levels of 40–100 IU were 12 
of 94 patients (12.8%), over 100 IU, 33 of 94 patients (35.1%). 
The preoperative PIVKA-II (<40 IU, 40–100 IU, >100 IU) levels 
were not statistically significant in postoperative intrahepatic 

Table 2. Factors that affected the intrahepatic recurrence in patients who had postoperative recurrence by univariate and 
multivariate analysis

Variable Overall (n = 184)
Recurrence

Pvalue
No (n = 90) Yes (n = 94)

Sex
   Male 149 (81.0) 72 (80.0) 77 (81.9)

   Female 35 (19.0) 18 (20.0) 17 (18.1) 0.851 

Age (yr)

   ≥55 128 (69.6) 61 (67.8) 67 (71.3) 0.634 

   <55 56 (30.4) 29 (32.2) 27 (28.7)

Preoperative αFP (%)

   <100 132 (71.7) 71 (78.9) 61 (64.9) 0.015 

   100–200 14 (7.65) 2 (2.2) 12 (12.8)

   >200 38 (20.7) 17 (18.9) 21 (22.3)

Postoperative αFP 7.21 (0–100,000.00) 4.22 (0–100,000.00) 13.80 (0–19,716.00) 0.012 

Postoperative αFP level

   <100 135 (73.45) 71 (78.9) 64 (68.1) 0.102 

   100–200 10 (5.4) 2 (2.2) 8 (8.5)

   >200 39 (21.2) 17 (18.9) 22 (23.4)

Postoperative PIVKAII

   <40 101 (54.9) 52 (57.8) 49 (52.1) 0.342 

   40–100 27 (14.75) 15 (16.6) 12 (12.8)

   >100 56 (30.4) 23 (25.6) 33 (35.1)

Postoperative PIVKAII 33.00 (0–100,000.00) 25.00 (0–100,000.00) 34.50 (0–100,000.00) 0.507 

Postoperatvie PIVKAII level

   <40 101 (54.9) 52 (57.8) 49 (52.1) 0.261 

   40–100 20 (10.9) 12 (13.3) 8 (8.5)

   >100 63 (34.2) 26 (28.9) 37 (39.4)

Mcrovascular invasion

   No 134 (73.2) 67 (74.4) 67 (71.3) 0.741 

   Yes 49 (26.8) 23 (25.6) 26 (27.7)

Tumor number

   Solitary 152 (82.6) 79 (87.8) 73 (77.7) 0.082 

   Multiple 32 (17.4) 11 (12.2) 21 (22.3)

Tumor gross type

   Nodular 175 (95.1) 85 (94.4) 90 (95.7) 0.743 

   Not nodular 9 (4.9) 5 (5.6) 4 (4.3)

LN invasion

   No 172 (93.5) 85 (94.4) 87 (92.6)

   Yes 12 (6.5) 5 (5.6) 7 (7.4) 0.767 

Vascular invasion

   No 129 (70.1) 66 (73.3) 63 (67.0)

   Yes 55 (29.9) 24 (26.7) 31 (33.0) 0.421

Values are presented as number (%) or median (range).
PIVKAII, protein induced by vitamin K absenceII.
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recurrence rate (Table 2).
The factors affecting postoperative intrahepatic recurrence 

were analyzed according to preoperative α-FP blood level (Fig. 3). 
In the group without postoperative intrahepatic recurrence, 71 
of 90 patients (78.9%) had a preoperative α-FP II level of 100 ng/
mL or less. Preoperative α-FP levels of 100–200 ng/mL were 2 of 
90 patients (2.2%), over 200 ng/mL, 17 of 90 patients (18.9%). In 
the group with postoperative intrahepatic recurrence, 64 of 94 
patients (68.1%) had a preoperative α-FP II level of 100 ng/mL 
or less. Preoperative α-FP levels of 100–200 ng/mL were 8 of 94 
patients (8.5%), over 200 ng/mL, 49 of 94 patients (52.1%).

According to the multivariate analysis, odds ratio was 8.003 

(95% confidence interval [CI], 1.549–41.353) in the α-FP 100–200 
ng/mL group and 1.867 (95% CI, 0.784–4.444) in α-FP 200 ng/mL 
or higher group (P = 0.013) (Table 3). Given the total population 
of this study, it was concluded that the recurrence rate was 
high in preoperative α-FP > 100 ng/mL group. We attempted to 
determine the factors that affected the intrahepatic recurrence 
in patients who had postoperative recurrence by univariate and 
multivariate analysis (Tables 2, 3).

Postoperative α-FP levels (median range) were 4.22 ng/mL in 
the group without postoperative intrahepatic recurrence, 13.60 
ng/mL in the group with postoperative intrahepatic recurrence.

Postoperative serum α-FP levels were not statistically 
significant for the effects of intrahepatic recurrence.

Lymph node invasion was not associated with intrahepatic 
recurrence. Three-year survival rate of intrahepatic recurrence 
patients was 80.7%, 3-year survival rate of no intrahepatic 
recurrence patients was 95.0%.

The factors that affected postoperative intrahepatic 
recurrence in the group in which the preoperative α-FP blood 
levels were analyzed are in Table 4.

Also, we analyzed the postoperative recurrence relationship 
between preoperative and postoperative α-FP and PIVKA-II 
levels. There was no statistically significant difference (Figs. 4, 
5).

DISCUSSION
In deciding how to treat a patient with high intrahepatic 

recurrence rates, many things could be considered. We wanted 
to find a significant factor in the recurrence rate of HCC after 
surgery with observing preoperative and postoperative changes 

Table 3. Factors that affected the intrahepatic recurrence in patients who had postoperative recurrence by univariate and 
multivariate analysis (logistic regression)

Variable
Univariate analysis Multivariate analysis

OR (95% CI) Pvalue OR (95% CI) Adjusted Pvalue

Male sex 1.132 (0.542–2.365) 0.741 1.127 (0.475–2.674) 0.787 
Age, ≥55 yr 0.848 (0.452–1.589) 0.606 0.620 (0.297–1.297) 0.205 
Preoperative αFP
   100–200 6.984 (1.505–32.414) 0.013 8.003 (1.549–41.353) 0.013 
   >200 1.438 (0.696–2.969) 0.326 1.867 (0.784–4.444) 0.158 
Preoperative PIVKAII
   40–100 0.849 (0.362–1.993) 0.707 0.688 (0.257–1.839) 0.456 
   >100 1.523 (0.787–2.946) 0.212 1.143 (0.532–2.458) 0.732 
Microvascular invasion, yes 1.130 (0.587–2.177) 0.714 0.223 (0.018–2.725) 0.240 
Tumor number, multiple 2.066 (0.932–4.579) 0.074 1.478 (0.550–3.970) 0.438 
Tumor gross type, not nodular 0.756 (0.196–2.908) 0.684 0.658 (0.122–3.546) 0.627 
LN invasion, yes 0.731 (0.223–2.393) 0.605 0.862 (0.202–3.677) 0.841 
Vascular invasion, yes 0.739 (0.392–1.394) 0.351 0.277 (0.023–3.265) 0.308 

OR, odds ratio; CI, confidence interval; PIVKAII, protein induced by vitamin K absenceII.
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Fig. 3. Postoperative intrahepatic recurrence according to 
preoperative αFP.
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of serum α-FP level, and analyzing the other factors that affect 
the recurrence rate of the liver. We evaluated tumor markers 
of HCC, namely α-FP, and DCP as indicators of intrahepatic 
recurrence and survival and predictors of patient outcome. The 
preoperative PIVKA-II level was not statistically significant in 
postoperative intrahepatic recurrence rate.

To study the association between serum α-FP and HCC 
prognosis, the different subtypes of HCC and varying 

underlying liver diseases should be taken into account more 
precisely. Another issue raised with respect to the use of serum 
α-FP as a prognostic marker is the optimal cutoff level. Previous 
studies have used different cutoff values ranging from 10 to 
1,000 ng/mL [9,11,15-17].

The intrahepatic recurrence rate was low in the group 
with preoperative α-FP level of 100 ng/mL or less, whereas 
the relapse rate was high in the group with over 100 ng/mL. 

Table 4. Factors affecting postoperative intrahepatic recurrence were analyzed according to preoperative αFP blood level

Variable Overall (n = 184)
Preoperative αFP (ng/mL)

Pvalue
<100 (n = 132) 100–200 (n = 14) >200 (n = 38)

Sex
   Male 149 (81.0) 114 (86.4) 13 (92.9) 22 (57.9)
   Female 35 (19.0) 18 (13.6) 1 (7.1) 16 (42.1) 0.001 
Age (yr)
   ≥55 128 (69.6) 100 (75.8) 6 (42.9) 22 (57.9) 0.008 
   <55 56 (30.4) 32 (24.2) 8 (57.1) 16 (42.1)
Preoperative αFP
   <100 132 (71.7)
   100–200 14 (7.6)
   >200 38 (20.7)
Postoperative αFP 7.21 (0–100,000.00) 3.81 (0–98.31) 128.15 (20.26–247.50) 875.25

(206.30–100,000.00)
<0.001

Postoperative αFP level
   <100 135 (73.4) 132 (100) 3 (21.4) 0 (0) <0.001
   100–200 10 (5.4) 0 (0) 10 (71.4) 0 (0)
   >200 39 (21.2) 0 (0) 1 (7.1) 38 (100)
Postoperative PIVKAII
   <40 101 (54.9) 74 (56.1) 8 (57.1) 19 (50.0) 0.805 
   40–100 27 (14.7) 21 (15.9) 1 (7.1) 5 (13.2)
   >100 56 (30.4) 37 (28.0) 5 (35.7) 14 (36.8)
Postoperative PIVKAII 33.00 (0–100,000.00) 26.50 (0–100,000.00) 31.50 (0–1,915.00) 44.00 (0–18,959.00) 0.794 
Postoperatvie PIVKA II level
   <40 101 (54.9) 75 (56.8) 8 (57.1) 18 (47.4) 0.866 
   40100 20 (10.9) 14 (10.6) 1 (7.1) 5 (13.2)
   >100 63 (34.2) 43 (32.6) 5 (35.7) 15 (39.5)
Mcrovascular invasion
   No 134 (73.2) 103 (78.0) 9 (69.2) 22 (57.9) 0.041 
   Yes 49 (26.8) 29 (22.0) 4 (30.8) 16 (42.1)
Tumor number
   Solitary 152 (82.6) 109 (82.6) 13 (92.9) 30 (78.9) 0.573 
   Multiple 32 (17.4) 23 (17.4) 1 (7.1) 8 (21.1)
Tumor gross type
   Nodular 175 (95.1) 129 (97.7) 13 (92.9) 33 (86.8) 0.022 
   Not nodular 9 (4.9) 3 (2.3) 1 (7.1) 5 (13.2)
LN invasion
   No 172 (93.5) 126 (95.5) 14 (100) 32 (84.2)
   Yes 12 (6.5) 6 (4.5) 0 (0) 6 (15.8) 0.042 
Vascular invasion
   No 129 (70.1) 100 (75.8) 9 (64.3) 20 (52.6)
   Yes 55 (29.9) 32 (24.2) 5 (35.7) 18 (47.4) 0.023 
Recurrence (%), no 90 (48.9) 71 (53.8) 2 (14.3) 17 (44.7) 0.015 

Values are presented as number (%) or median (range).
PIVKAII, protein induced by vitamin K absenceII.
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Meanwhile, multiple logistic regression analysis indicated 
that preoperative serum α-FP level (>200 ng/mL) was an 
independent prognostic factor for HCC postoperative survival 
rates. Results from our studies showed the α-FP level was an 
important prediction factor for the recurrence and prognosis 
of HCC after resection, and it could be used to evaluate the 
prognosis of HCC as an independent influential factor.

Postoperative α-FP level (median range) was 4.22 ng/mL in 
the group without postoperative intrahepatic recurrence, 13.60 
ng/mL in the group with postoperative intrahepatic recurrence.

Postoperative serum α-FP levels were not statistically 
significant for the effects of intrahepatic recurrence.

In many countries, including China, the incidence, 
recurrence, and mortality rates of liver cancer remain high. 
Clinical studies have shown that there is a close relationship 
between the level of serum α-FP and HCC incidence, recurrence 
and metastasis, and serum α-FP level has been used as the 

main index of prediction for HCC prognosis after hepatectomy 
[5,10,11].

From pathological studies, there is literature showing that 
in normal liver tissue and serum α-FP-negative HCC, α-FP 
and α-FP receptors are not expressed; α-FP receptors are 
expressed only in the α-FP-positive HCC tissues [12]. Other 
scholars conducted a comparative study of the ultrastructural 
and immunohistochemical features of the α-FP-negative 
and -positive HCC tissues, and found the TN (Thomsen-
Friedenreich-related antigen) protein expression level and 
positive rate in an α-FP-negative group was significantly higher 
than in an α-FP-positive group [13].

We also observed remarkable pathologically different features 
in intrahepatic recurrence group compared to no intrahepatic 
recurrence group; however, the recurrence rate and survival rate 
were not significantly different.

Rather, microvascular invasion has not been statistically 

Preoperative -FP�

P
o
s
to

p
e
ra

ti
v
e

-F
P

�

100

75

50

25

0

250

200

150

100

50

<100 100 200 >200

100,000

75,000

50,000

25,000

0

Yes
No

Recurrence

Fig. 4. Postoperative intrahepatic 
recurrence according to preo
perative αFP and postoperative 
αFP.

Preoperative PIVKA

P
o
s
to

p
e
ra

ti
v
e

P
IV

K
A

250

200

150

100

50

0

800

600

400

200

0

<40 40 100 >100

100,000

75,000

50,000

25,000

0

Yes
No

Recurrence

Fig. 5. Postoperative intrahepatic 
recurrence according to preope
rative and postoperative protein 
induced by vitamin K absenceII 
(PIVKAII).



 Annals of Surgical Treatment and Research 175

shown as a significant factor of intrahepatic recurrence.
Our results showed that patients who had higher pre-

operative α-FP levels were more likely to experience recurrence 
on short-term follow-up. We need a longer follow-up period to 
confirm the long-term prognosis. This study was designed to 
report the response of relapse rate as preoperative α-FP level 
changes postoperatively. However, due to the small number 
of patients, many limitations appeared. Our paper examines 
the intrahepatic recurrences after liver resection for HCC in 
our hospital. After this paper is published, the next step is 
to compare intrahepatic recurrence with the treatment of 
radiofrequency ablation (RFA) and TACE according to the state 
of HCC. When it is done, the relationship between the factors 
that contributed to recurrence may be analyzed in more detail 
and the results may be known.

The OncoHepa test (CbsBioscience Inc., Daejeon, Korea), a 
multigene expression profile test developed by Shin Hwang, 
assesses the risk of tumor recurrence. Both OncoHepa test and 
α-FP-DCP-volume score (α-FP and DCP are multiplied by the 
tumor volume), have considerably strong prognostic power, and 
will be helpful in guiding postresection surveillance in patients 
with solitary HCCs ≤5 cm [18].

Consequently, analysis of factors carrying a high risk of 
recurrence may improve the selection of patients for surgery. 
Results from other studies have also shown α-FP level was an 
important prediction factor for the recurrence and prognosis of 
HCC after resection, TACE, or RFA treatment, and that it could 
be used to evaluate the prognosis of HCC as an independent 
influential factor [19-22].

In conclusion, the intrahepatic recurrence rate was low in 
the preoperative α-FP level of 100 ng/mL or less group, whereas 
the relapse rate was high in the over 100 ng/mL group. The 
preoperative PIVKA-II level was not statistically significant in 
postoperative intrahepatic recurrence rate.

Postoperative serum α-FP levels were not statistically 
significant for the effects of intrahepatic recurrence.

In high tumor markers, including not only preoperative and 
postoperative α-FP but also postoperative DCP, HCC patients 
who were received resection had early intrahepatic recurrence. 
Therefore, preoperative serum α-FP level has considerable 
predictive value for the malignant features and prognosis for 
patients with HCC.

On the other hand, for the HCC patients with postoperative 
α-FP elevation, long-term prognosis after resection needs to 
be further studied; our group will continue to follow up on 
these patients. Close follow-up is needed of patients with 
preoperative α-FP levels higher than 100 ng/mL. However, at 
the time of clinical diagnosis of liver cancer, the staging of 
HCC with preoperative high α-FP level was not different with 
preoperative low α-FP level, which may be related to the lack of 
extensive use of a highly sensitive screening index. The use of 
a sensitive serum biomarker to detect the early recurrence and 
metastasis of HCC is rare before signs are apparent on imaging 
studies. Novel serum markers that can predict recurrence 
in HCC with preoperative low α-FP level need further 
investigation. Prospective study for α-FP genes of HCC patients 
has been planned.

Based on the results of the current study, we revealed that 
the extent of malignancy and recurrence rate of α-FP-negative 
HCC is lower, survival rate is higher, and prognosis is better.
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