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Effect of surgical margin in R0 hepatectomy on
recurrence-free survival of patients with solitary
hepatocellular carcinomas without macroscopic
vascular invasion
Sheng Dong, MSa, Zusen Wang, MDa, Liqun Wu, MD, PhDa,∗, Zhiqiang Qu, PhDb

Abstract
The study aimed to investigate the impact of different surgical margins on recurrence-free survival (RFS) of patients with solitary
hepatocellular carcinoma (HCC) without macroscopic vascular invasion.
The data of 586 selected patients who underwent curative hepatectomy for HCC between 2001 and 2012 were analyzed. The

patients were divided into the anatomic resection and the nonanatomic resection groups according to the surgical approaches. Each
group was further divided into group A (surgical margin <5mm), group B (5mm�surgical margin<10mm), and group C (surgical
margin ≥10mm). Relationship between surgical margins and RFS in different groups was established by receiver operating
characteristic curve and Kaplan–Meier analyses.
The RFS of the anatomic resection group was significantly longer than that of the nonanatomic resection group (P=0.026). There

were no statistical differences in RFS between groups A, B, and C (PAVSB=0.512, PAVSC=0.272, PBVSC=0.822, nA=38, nB=43,
nC=80) in the anatomic resection group while in the nonanatomic resection group, RFSs of groups B and C were longer than that of
group A (PAVSB=0.009, PAVSC=0.000, PBVSC=0.505, nA=151, nB=119, nC=155).
The analytic results suggest that if the patients with solitary HCC without macroscopic vascular invasion fall in the anatomic

resection group, a minimal surgical margin (≥0mm) is probably appropriate for hepatectomy; however, in cases of the nonanatomic
resection, a surgical margin ≥5mm should be regarded suitable for surgery of HCC.

Abbreviations: AUC = area under the curve, CI = confidence interval, HCC = hepatocellular carcinoma, MVI = microvascular
invasion, R0 = no cancerous cells seen microscopically, RFS = recurrence-free survival, ROC = receiver operating characteristic.
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1. Introduction and drug therapy while surgical resection is the preferred way
Hepatocellular carcinoma (HCC) is one of the most common and
most malignant tumors with incidence rate ranking the fifth and
mortality rate the third among the malignant tumors in the
world.[1] The incidence rate and prevalence level of HCC are the
highest in the Southeast Asia andWest Africa, but both are rising
in the developed countries.[2] At present, the treatments for HCC
mainly include liver resection, liver transplantation, radio-
frequency ablation, transcatheter arterial chemoembolization,
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among the treatments.[3] With the surgical technology being
gradually improved and preoperation period of the treatment
becoming better, safety of liver resection and success rate have
been raised, but the recurrence rate is still very high. How to
reduce the recurrence rate and prolong recurrence-free survival
(RFS) remain great challenges for surgeons. Generally, surgeons
think that enough surgical margins are the premise of radical
operation forHCC.[4] The surgical margin has been defined as the
shortest distance between the edges of the tumor and the liver
incision on the liver section. However, what an enough margin
should be defined as and how operative margins at different
tumor stages ought to be selected are still unclear.
The purpose of this study was to investigate influencing factors

of recurrence after resection of HCC. Therefore, we retrospec-
tively analyzed the clinical and pathological data and found
strong evidence that for the patients with solitary HCC without
macroscopic vascular invasion, different surgical approaches led
to different prognosis of HCC and a proper surgical margin can
prolong RFS in the nonanatomic resection group. We think that
the findings have provided important references for selection of
operational manners in hepatectomy.

2. Patients and methods

2.1. Patients

From January 1, 2001, to December 31, 2012, a total of 827
patients with HCC received the operation of R0 (R0 refers to no
cancerous cells seen microscopically) hepatic resection in the
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Affiliated Hospital of Qingdao University. Among the 827
patients, a total of 586 patients with solitary HCC without
macroscopic vascular invasion were analyzed. The patients
included 486 male and 100 female cases with an average age of
55.2 years (from 17 to 83 years of age). Each surgical resection
specimen of all cases was given a definite pathological diagnosis
of HCC. According to the seventh edition of American Joint
Committee on Cancer tumor node metastasis system,[5] all of the
586 HCC patients met the criterion of T1 stage “solitary tumor,
without vascular invasion.” We collected a complete set of
clinical and follow-up data from all of the patients for analyses.
The Affiliated Hospital of Qingdao University Ethics Committee
approved this study, and informed consent was obtained from
each patient according to institutional review board protocols.
2.2. Surgical methods

All 586 cases underwent liver resection according to the Couinaud
segmentation method to implement hepatic segmentectomy or
combined resection for adjacent liver segments (anatomic
resection) or partial hepatectomy containing tumor (nonanatomic
resection). R0 hepatic resection refers to no cancer cells being
residual on the surgical resection margins by a microscope and no
tumor existing on the margins by naked eyes.[6]
2.3. Adjuvant therapy and follow-up

In the present study, patients with hepatitis B virus–HCC
took nucleoside analogues as antiviral drugs, starting either
before or after surgery. Adjuvant antiviral therapy with
lamivudine 100mg, adefovir dipivoxil 10mg, or entecavir 0.5
mg orally daily was commenced within 1 week after operation or
after discharge for some patients with the high viral load. In the
first 3 months after operation, liver function, a-fetoprotein,
abdominal B ultrasound, and chest X-ray were checked or
performed once monthly. Patients would be rechecked with
upper abdominal CT, lung CT, and (or) hepatic arterial lipiodol
angiography if they were suspected of being recurrent.
Postoperative recurrence was diagnosed and confirmed as tumor
by imaging examination. If the recurrent tumor was located, a
second liver resection, radiofrequency ablation, or percutaneous
ethanol injection was suggested; if the recurrent tumor was
multiple or diffused, transcatheter arterial chemoembolization
and multitargeted kinase inhibitor sorafenib were the choice.
Treatment decision was made based on the pattern of recurrence
and liver function reserve. The follow-up ended on January 31,
2015, or when patients died. The median follow-up was 46.8
months (ranging 3.0–161.3 months).
Figure 1. The ROC curve of surgical margin and HCC recurrence. Diagonal
segments are produced by ties. HCC = hepatocellular carcinoma, ROC =
receiver operating characteristic.
2.4. Statistical analysis

Receiver operating characteristic (ROC) curve was utilized to
evaluate the accuracy of surgical margin to predict HCC
recurrence. Area under the curve (AUC) was calculated as
measurements of the accuracy of the test. The Kaplan–Meier
survival analysis (log-rank test) was used to analyze RFS time.
The factors with P<0.05 from the Kaplan–Meier analysis were
enrolled in the Cox regression hazard model. Categorical
variables were compared using the x2 test or Fisher exact test.
P values were 2 tailed. Statistical significance was accepted for P
values <0.05. All of the data were statistically analyzed with the
software SPSS Statistics for Windows, version 13.0 (SPSS Inc,
Chicago, IL).
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3. Results

3.1. Independent factors influencing RFS of patients after
HCC resection

Since surgicalmargins ofHCCresectionare our interest of analyses
in this study, we first analyzed the patient data and compared
critical points for different surgical margins of hepatectomy. Based
on theROCcurve, the optimal cutoff value of surgicalmargin as an
indicator for predicting recurrence of solitary HCC without
macroscopic vascular invasion was projected to be 4.5mm, which
yielded a maximum Youden index about 0.369 with the AUC at
0.681 (95% confidence interval [CI] 0.637–0.725) (P=0.000). As
all of our surgical margin datawere shownwith integers, we chose
5mm as the cutoff value for surgical margin in the following
analytic performance (Fig. 1).
The data from 586 HCC patients with solitary HCC without

macroscopic vascular invasion were analyzed by Kaplan–Meier
analysis. The RFS rates of 1, 2, 5, and 10 years were 84.0%,
65.1%, 44.2%, and 33.8%, respectively; the median RFS
time was 50.8 months. The overall survival rates of 1, 2, 5,
and 10 years were 95.6%, 87.2%, 63.2%, and 38.3%,
respectively; the median overall survival time was 85.4 months.
The analytic results also showed that male, preoperational

alanine aminotransferase >40U/L and g-glutamyltransferase
>64U/L, a-fetoprotein >20mg/L, intraoperative blood loss,
blood transfusion, tumor diameter >5cm, nonanatomic resec-
tion, and surgical margin<5mmwere important factors that had
influenced the RFS time (P<0.05). The results of Cox regression
hazard model analysis showed that male, preoperational alanine
aminotransferase >40U/L, surgical margin <5mm, and nonan-
atomic resection were independent risk factors influencing RFS
(P<0.05) (Table 1).
The analytic results indicate that surgical margin <5mm is an

important and independent factor influencing the RFS. There-
fore, we focused on this factor and performed further analyses.

3.2. The RFS time of the patients through anatomic
resection and nonanatomic resection

The 586 patients were classified into 2 groups: anatomic resection
(n=161) and nonanatomic resection (n=425) according to the



Table 1

The influencing factors of the recurrence-free survival rate after R0 hepatectomy in 586 patients with HCC.

Kaplan–Meier Cox regression hazard model

Factors Median, mo P HR (95%CI) P

Age (�60/>60 y old) 55.4/39.0 0.291
Gender (female/male) 161.0/48.2 0.008 1.451 (1.033–2.038) 0.032
History of alcoholism (yes/no) 44.0/54.0 0.301
Preoperation TACE (Yes/No) 36.8/51.0 0.205
HBs Ag (positive/negative) 50.8/50.0 0.295
HCV Ab (positive/negative) 43.3/51.0 0.827
ALT (�40/>40U/L) 65.4/29.1 0.000 1.479 (1.161–1.884) 0.002
GGT (�64/>64U/L) 61.6/26.8 0.000 1.276 (0.980–1.660) 0.070
Cirrhosis (yes/no) 50.0/113.6 0.130
Child–Pugh classification (A/B) 51.0/32.1 0.214
Portal hypertension (yes/no) 39.7/52.0 0.224
Liver resection scope (�1 segment/>1 segment) 50.8/51.3 0.871
Surgical margin (≥5/<5mm) 58.7/27.0 0.000 1.475 (1.166–1.865) 0.001
Hepatic inflow occlusion (yes/no) 49.2/54.0 0.175
Anatomic resection (no/yes) 44.0/71.6 0.026 1.329 (1.016–1.739) 0.038
Intraoperative blood loss (<1000/≥1000mL) 52.9/28.8 0.010 1.257 (0.851–1.858) 0.251
Perioperative blood transfusion (yes/no) 31.0/56.9 0.008 1.049 (0.757–1.453) 0.773
Serum AFP level (�20/>20mg/L) 58.0/40.0 0.009 1.240 (0.985–1.562) 0.067
Tumor size (�5/>5cm) 57.8/26.0 0.001 1.262 (0.983–1.621) 0.068
Liver capsule invasion (yes/no) 49.6/54.0 0.873
Histological differentiation (high/low differentiation/necrosis) 49.2/51.0/57.8 0.966

Portal hypertension is defined as hepatic venous pressure gradient (HVPG) ≥10mmHg. AFP = a-fetoprotein, ALT = alanine aminotransferase, CI = confidence interval, GGT = g-glutamyltransferase,
HBs Ag= hepatitis B surface antigen, HCC= hepatocellular carcinoma, HCV= hepatitis C virus, HR= hazard ratio, R0= no cancerous cells seen microscopically, TACE = transcatheter arterial chemoembolization.
Bold value signifies P in the Kaplan–Meier and the Cox model were less than 0.05. It means the two groups have statistical difference.

Figure 2. Comparison of RFS between the anatomic resection group and the
nonanatomic resection group. RFS = recurrence-free survival.
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surgical approaches applied. The results of Kaplan–Meier
analysis showed that in the anatomic resection group, the
median RFS time was 71.6 months. The 1-, 2-, and 5-year
RFS rates were 86.9%, 69.5%, and 49.9%, respectively. In
the nonanatomic resection group, the median RFS time was
44.0 months. The 1-, 2-, and 5-year RFS rates were 82.9%,
63.2%, and 41.8%, respectively. The analysis showed that there
was statistically significant difference in the RFS time between the
2 groups (P=0.026). The RFS time of the anatomic resection
group was significantly longer (Fig. 2). The result suggests that
operational manner is important for survival of the HCC
patients. Compared with the nonanatomic resection group, we
also noticed that the resection scope for the anatomic resection
group was always larger than 1 hepatic segment and more liver
tissue was resected while less hepatic inflow occlusion occurred in
the group (P<0.05). Other clinicopathological data showed no
obvious difference between the 2 groups (Table 2).

3.3. RFS in the nonanatomic resection group with
different surgical margins

From the ROC curve for surgical margins andHCC recurrence in
the anatomic resection group, which yielded a maximumYouden
index about 0.105, with the AUC at 0.567 (95% CI
0.478–0.656) (P=0.142), there was no optimal cutoff value of
surgical margin selected as an indicator for predicting recurrence
(Fig. 3).
According to the difference of surgical margins, the anatomic

or the nonanatomic resection group was further divided
into 3 groups: group A (surgical margin <5mm), group B
(5mm� surgical margin<10mm), and group C (surgical margin
≥10mm). The results of Kaplan–Meier analysis showed that in
the anatomic resection group, the 1-, 2-, and 5-year RFS rates
were 84.7%, 67.7%, and 40.9%, respectively, for group A;
87.7%, 71.1%, and 49.2%, respectively, for group B; and
3

86.2%, 69.4%, and 55.0%, respectively, for group C. There
were no statistical differences between the 3 groups (PAVSB=
0.512, PAVSC=0.272, PBVSC=0.822, nA=38, nB=43, nC=80)
(Fig. 4). The results suggest that a surgical margin as narrow
as<5mmwas not related to the RFS time. Therefore, a minimum
surgical margin (surgical margins probably 0 to <5mm) in
the anatomic resection could be considered appropriate for
hepatectomy.

http://www.md-journal.com


Table 2

Clinical pathological data in the anatomic resection group and the nonanatomic resection group.

Factors Anatomic resection group (n=161) Nonanatomic resection group (n=425) x2 value P value

Age (�60/>60 y old) 113/48 302/123 0.043 0.836
Gender (female/male) 127/34 359/66 2.577 0.108
Preoperation TACE (yes/no) 17/144 56/369 0.734 0.392
HBs Ag (positive/negative) 144/17 360/65 2.175 0.140
HCV Ab (positive/negative) 2/159 14/411 1.815 0.174
ALT (�40/>40U/L) 92/69 230/195 0.432 0.511
GGT (�64/>64U/L) 122/39 134/291 2.995 0.084
Cirrhosis (yes/no) 149/12 387/38 0.331 0.565
Child–Pugh classification (A/B) 159/2 15/410 2.168 0.141
Portal hypertension (yes/no) 23/138 86/339 2.730 0.098
Liver resection scope (�1 segment/>1 segment) 76/85 308/117 32.998 0.000
Surgical margin (≥5/<5mm) 123/38 274/151 7.602 0.006
Hepatic inflow occlusion (yes/no) 71/90 235/190 5.865 0.015
Intraoperative blood loss (<1000/≥1000mL) 19/142 53/372 0.049 0.826
Perioperative blood transfusion (yes/no) 30/131 98/327 1.339 0.247
Serum AFP level (�20/>20mg/L) 77/84 228/196 1.654 0.198
Tumor size (�5/>5cm) 105/56 303/122 2.039 0.153
Liver capsule invasion (yes/no) 104/57 261/164 0.504 0.478
Histological differentiation (high/low differentiation/necrosis) 26/128/7 65/345/15 0.304 0.859

Portal hypertension is defined as hepatic venous pressure gradient (HVPG) ≥10mmHg. AFP = a-fetoprotein, ALT = alanine aminotransferase, GGT = g-glutamyltransferase, HCV = hepatitis C virus, TACE =
transcatheter arterial chemoembolization.
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In the nonanatomic resection group, based on the ROC curve,
the optimal cutoff value of surgical margin as an indicator for
predicting recurrence was projected to be 4.5mm, which,
however, yielded a sensitivity of 64.8% and a specificity of
80.1%, with the AUC at 0.719 (95% CI 0.669–0.769), giving a
maximum Youden index about 0.449 (P=0.000) (Fig. 5).
Unlike the anatomic resection, however, in this group, the 1-,

2-, and 5-year RFS rates were 77.7%, 51.3%, and 33.4%,
respectively, for group A; 83.1%, 66.5%, and 43.5%,
respectively, for group B; and 86.9%, 71.5%, and 48.2%,
respectively, for group C. The RFSs of groups B and C were
significantly longer than that of group A while there were no
statistical differences between groups B andC (PAVSB=0.009, PA

VSC=0.000, PBVSC=0.505, nA=151, nB=119, nC=155)
(Fig. 6). The results suggest that in the nonanatomic resection,
a narrow surgical margin (<5mm) was associated with a
Figure 3. The ROC curve of surgical margins and HCC recurrence in the
anatomic resection group. Diagonal segments are produced by ties. HCC =
hepatocellular carcinoma, ROC = receiver operating characteristic.
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shortened RFS. And we have further analyzed that in the
nonanatomic resection group, surgical margin <5mm has an
early recurrence of HCC than surgical margin ≥5mm (the
recurrence of HCC within 2 years) (P<0.05) (Table 3).

4. Discussion

4.1. Different viewpoints on the selection of surgical
margins in HCC resection

Previous studies identified that such factors as tumor and surgical
treatments were associated with higher incidences of tumor
Figure 4. Recurrence-free survival analysis of different surgical margins in the
anatomic resection group.



[7,8]

Figure 5. The ROC curve of surgical margin and HCC recurrence in the
nonanatomic resection group. Diagonal segments are produced by ties. HCC
= hepatocellular carcinoma, ROC = receiver operating characteristic.
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recurrence. The effect of surgical margins in hepatectomy on
prognosis has always been a hot spot in the field of surgery.
Several studies have confirmed the surgical safety margin as a
crucial factor that influences the survival of patients undergoing
traditional or laparoscopic liver resection.[9,10] Shi et al [11]

reported the effect of surgical margins, which included <10, 10,
10 to 20, and >20mm on postoperative recurrence of HCC,
tumor-free survival rate, and cumulative survival rate. The
conclusion of the study is that determination of a surgical margin
should be based on the direction of blood flow in the portal vein,
and a standard extent of hepatic resection with surgical margins
10mm at the proximal end but 20mm at distal end of the portal
Figure 6. Recurrence-free survival analysis of different surgical margins in the
nonanatomic resection group.

5

vein extended tumor-free survival time and overall survival time
of postoperative patients with HCC.[12] Poon reported that the
postoperative recurrence analysis of 288 cases of HCC patients
without residual cancer in the naked eye showed that a 10-mm
surgical margin would not affect the recurrence rate. Majority of
intrahepatic recurrence was due to intravascular dissemination of
tumor cells and even a larger surgical margin could not avoid its
occurrence.[13] Zhou et al [14] reported that theminimal lengths of
the resection margin were required to be 5.5 and 6mm to achieve
99% and 100% micrometastasis clearance, respectively, in the
surrounding liver of HCC patients without macroscopic tumor
thrombi or macrosatellites. Lee et al[15] reported that there were
no differences in the prognosis between the patients with cancer
5mm off the cut edge and those with cancer 10mm off the cut
edge.[15] Nara et al [16] reported that marginal resection was
acceptable in most HCC patients. Ker et al[17] reported that no
significant differences were observed in the survival rates of the
patients with 5 to 9 and >10mm safety margins. From the
previous discussion, it seems that controversies about the surgical
margins of HCC resection exist in different research institutes.
4.2. Selection of HCC patients for anatomic or
nonanatomic resection

Although different kinds of retrospective studies have been
reported to date, each study reported a different result. We will
never reach “the truth” regarding this issue unless a well-designed
randomized control trial is performed. As is known, the selection
biases are inevitable in retrospective comparisons of postopera-
tive outcomes in patients who underwent either anatomic
resection or nonanatomic resection for HCC, in that patients
with poorer liver function tended to undergo nonanatomic
resection, whereas patients with macroscopic vascular invasion
tended to undergo anatomic resection.[18–20] In order to eliminate
the selection biases as much as possible, we excluded the patients
with multiple HCCs and macroscopic vascular invasion for
screening the clinicopathological characteristics of patients. In
this research, we selected 586 cases of HCC patients who had a
solitary tumor with no vascular invasion. We conducted a
stratified study of patients who were divided into anatomic liver
resection group and nonanatomic liver resection group according
to the surgical approaches.
4.3. Explanation of outcomes due to different surgical
margins in anatomic and nonanatomic resection

For the anatomic resection, postoperative RFS was unaffected
when the resection margin was<5mm. This is explained with the
blood supply of HCC and the characteristics of microvascular
invasion (MVI).[21] Studies have showed that HCC forms
vascular plexus, which is double supplied by hepatic artery
and portal vein in the early growth stage. Central locations of
tumors are mainly supplied by hepatic arteries but peripheral
locations mainly by portal veins. Since the peripheral tissues of
HCC grow actively, a portal vein is important for invasive
growth of HCC. The cancer cells adhere to the portal vein wall
and gradually form a micro–portal vein tumor thrombus.[22]

Therefore, in the anatomic resection of liver, since the Glisson
pipelines are ligated and cut off in advance, moreMVI lesions can
be removed regardless of surgical margins when liver parenchy-
ma is dissected.[11] This probably explains why postoperative
RFS for the anatomic resection was unaffected when the resection
margins were from 0 to 5mm.

http://www.md-journal.com


Table 3

The relationship between different surgical margins and time of HCC recurrence in the nonanatomic resection group.

Factor Surgical margin <5mm (n=274) Surgical margin ≥5mm (n=151) x2 value P value

Time of HCC recurrence (�2/>2 y) 76/75 90/184 12.503 0.000

HCC = hepatocellular carcinoma.

Dong et al. Medicine (2016) 95:44 Medicine
For the nonanatomic resection, if a surgical margin is narrow
and little amount of micrometastasis of hepatic portal vein system
is removed, this may lead to more micrometastasis in liver or
distant organs.[14] Due to the presence of immune system, only a
minority of patients eventually advance to clinical metastasis. But
the presence of MVI is still the premise and origin of overt
metastases in clinic, while in the nonanatomic liver resection, it
may accelerate desquamation, intrahepatic dissemination, and
distant metastasis of cancer tissue or cell because of tumor
compression in operation. According to the theory of “seed and
soil,”[23] the paraneoplastic tumor microenvironment is one of
the limitations that decide whether or not a tumor transfers and
recurs. A study has found that the presence of inflammation in the
liver tissue microenvironment can selectively clone and amplify
variant cells and form a tumor lesion.[24] At the same time,
because of the narrow surgical margin, the operation could not
clean up as much as possible micrometastases in intrahepatic
portal venous system, which likely causes relapse after surgery as
“seed and soil.” In our study, a narrow surgical margin (<5mm)
is connected with early recurrence of HCC (P<0.05). There is a
tendency that intrahepatic recurrence due to disseminated cells
occurs within 2 years after hepatectomy and multicentric
recurrence occurs 2 years after hepatectomy.[25] A narrow
surgical margin could not be effective for prevention of
intrahepatic recurrence due to disseminated cells. These may
be the reasons for the short RFS of a narrow surgical margin
(<5mm) after operation in the nonanatomic resection.
Another aspect that is worth considering is that there are many

HCC patients who frequently suffer from other hepatic
complications. Nonanatomic liver resection with less hepatic
resection volume is gradually replacing the anatomic liver
resection and has become a main type of operation in order to
reduce possible liver dysfunction of postoperation. Some tumors,
especially small ones, are mostly located in liver parenchyma or
close to the important pipeline in the liver. In the nonanatomic
liver resection, a larger volume of liver tissue may be removed in
order to obtain a larger surgical margin. Here, the priority should
be considered to ensure the integrity of the important pipeline
of liver. Since resection of excessive liver tissue may lead
to postoperative liver dysfunction,[27] a 5-mm margin in the
nonanatomic resection group may be regarded as the suitable
surgical margin for the surgery of HCC.
In general, the prognosis of solid tumor is related to the stage of

tumor and to the clinical treatment. However, the prognosis of
HCC is very complicated, because other hepatic complications
also affect the prognosis of HCC.[28] Most of the primary HCC
occurs from original chronic liver disease or cirrhosis. Liver
cirrhosis, portal hypertension, and liver dysfunction exert a
significant adverse effect on the prognosis of HCC.[26,29]

Therefore, most HCC patients actually suffer from 2 kinds of
diseases that affect each other. The progression of HCC
exacerbated the deterioration of liver function and poor liver
function of the patients cannot tolerate active treatment.
Furthermore, studies have shown that patients with chronic
liver diseases increase the likelihood of recurrence after resection
6

of HCC, compared with patients with noncirrhotic, nonfibrotic,
seronegative liver.[30] In this study, both single-factor and
multiple-factor analyses showed that cirrhosis was not a risk
factor for the prognosis of HCC. This may be related to the
proportion of patients with cirrhosis, which accounted for 91.5%
(536/586), while the ratio of patients without cirrhosis accounted
for only 8.5% (50/586). Incidentally, this study belongs to a
single center and has certain limitations that may cause some
deviation of the results.
In summary, the results of this study showed that different

surgical approaches led to different prognosis of HCC. HCC
patients who have a solitary tumor without macroscopic vascular
invasion are suggested to undergo anatomic hepatectomy with a
minimal surgical margin being sufficient for hepatectomy, even if
surgical margin is as small as ≥0mm. For a nonanatomic hepatic
resection, surgeons should pay attention to the surgical margin
and make sure that the surgical margin is >5mm, which is
considered as a safe and feasible surgical margin.
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