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Abstract
Aim Hepatic resections for hepatocellular carcinoma (HCC)
in cirrhotic liver are characterized by early recurrence and
poor survival. In this study, we analyzed several factors
affecting both survival and recurrence after hepatic resection.
Patients and methods From October 1995 to April 2007,
550 patients underwent hepatic resections, of which, 175
patients had HCC in cirrhotic liver in Gastroenterology
Surgical Center, Mansoura University, Egypt. There were
131 males (74.9%) and 44 females (25.1%) with a mean
age of 54.8±9.2 years (ranges from 26 to 75 years).
Results Most of our patients were in Child's Pugh class A
(86.9%). Major hepatic resection was done for 65 patients
(37.1%), segmentectomy was done for 62 patients (35.4%),
and localized resection was done for 48 patients (27.4%).
Hospital mortality occurred in 16 (9.1%) patients, while
hospital morbidity occurred in 40% of patients. The 1, 3,
and 5 years survival were 68.6%, 29.6%, and 10.7%,
respectively. The prognostic factors affecting recurrence
were multifactorial, and the univariate analysis showed that
multifocality of the tumor (p=0.006), capsule (p=0.001),
staging (p=0.001), blood transfusion (p=0.02), infiltration
of the cut margin (p=0.001), vascular invasion (p=0.006),
and lymph nodes infiltration (p=0.014) affect the recur-
rence rate, while with multivariate analysis, only cut margin

was significantly affecting the recurrence (p=0.026). Also,
factors that significantly predicted survival were preopera-
tive serum albumin (p=0.005), tumor differentiation (p=
0.008), staging (p=0.001), tumor's capsule (p=0.001), cut
margin (p=0.031), vascular invasion (p=0.049), and
operative blood transfusion (p=0.001). However, tumor
differentiation (p=0.048) was the only independent factor
on multivariate analysis affecting long-term survival.
Conclusion In our experience, the prognostic factors after
resection for recurrence and survival are different and
multifactorial. However, resection of HCC in cirrhotic liver
with preserved liver function is the treatment of choice in
the present time and can be done with favorable results.
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Introduction

Hepatocellular carcinoma (HCC) is one of the most
common malignancies worldwide. There are at least one
million new cases diagnosed yearly, and about equal
number of deaths occurs yearly from this disease [1, 2]. It
is common in areas with endemic viral hepatitis B or C,
which is the usual scenario in many African countries [3].
Hepatic resection and liver transplantation are the main stay of
treatment with curative intent [4–6]. For patients with early
HCC and decompensated cirrhosis, liver transplantation is
the treatment of choice since the procedure potentially cures
both the cirrhosis and the HCC, and the outcome after liver
transplantation is universally accepted to be better than
hepatic resection [6, 7]. Liver transplantation was done in
Egypt; however, the practice is still very limited to a few
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centers due to shortage of living donors and legal handles
with cadaveric transplantation. So, hepatic resection is the
main line of treatment presently for patients with HCC in
most centers in our country. As reported previously, most of
our patients developed HCC on the background of cirrhosis,
and this poses a lot of challenges in their management [8, 9].
Hence, only few of these patients could benefit from liver
resection because of the stage of the tumors and their clinical
status at presentation.

Despite improved resection techniques and subsequent
decreased operative morbidity andmortality in hepatic surgery,
there are frequent intrahepatic recurrences of HCC after radical
hepatic resections [9, 10]. Several factors have been suggested
to be responsible for the recurrence and possible reduced
survival after liver resection for HCC [11–13]. Liver cirrhosis
has been documented to be an independent risk factor for
reduced survival and tumor-free period in patients with HCC
[14]. However, there are few reports about independent
factors affecting the overall survival and recurrence after
hepatic resection for this group of patients with liver cirrhosis.
Hence, the aim of this study is to determine factors affecting
overall survival and recurrence following hepatic resection
for patients with HCC in cirrhotic liver.

Patients and methods

From October 1995 to April 2007, 550 patients underwent
hepatic resections for different malignant and benign
lesions, of which, 175 patients had HCC in cirrhotic liver
in Gastroenterology Surgical Center, Mansoura University,
Egypt.

Preoperative assessments

All the patients underwent clinical evaluation, laboratory
investigation, and imaging studies. The imaging studies
include ultrasonography (US), enhanced computed tomog-
raphy scan (CT scan), Doppler examination, magnetic
resonance imaging, and occasional angiography using
iodized oil (Lipiodol) as contrast medium followed by
computed tomography. The aim of the imaging studies
were to confirm diagnosis of HCC and for its initial staging
as regard its size, number of lesions, the affected segments,
and vascular invasion. Laparoscopic assessment was done
if the radiological assessments were inconclusive. Chest X-
ray was done to rule out metastasis to the chest. Upper
gastrointestinal endoscopies were done routinely for all the
patients, and obliteration of esophageal varices was done
using injection sclerotherapy or band ligation. Patients were
candidates for surgery if serum total bilirubin level is below
2 mg/dL, serum albumin above 3 g/dL, prothrombin level
above 60%, absence of ascites, portal vein thrombosis, and

extra hepatic metastasis. Those patients considered to have
potentially resectable tumors had cardiorespiratory evalua-
tion and were also reviewed by the anesthesiologist.

Surgical technique and procedures

The surgery was performed through bilateral subcostal
incision with upward midline extension when necessary.
The operative field was kept open using special retractors.
Thorough exploration of the liver with intraoperative US
was performed after its partial mobilization, sectioning the
falciform and triangular ligaments and pulling the liver
caudally to better expose its diaphragmatic surface. Defini-
tion of the area to be resected and marking the dissection
line were performed under intraoperative US guidance. The
types of hepatic resection were defined lately according to a
recent consensus classification [15]. Right hepatectomy, left
hepatectomy, extended right hepatectomy, and extended left
hepatectomy were considered major hepatic resection (three
segments or more), whereas segmentectomy of one or two
segments and nonanatomic wedge resection were classified
as minor hepatic resection (two segments or fewer). For
each patient, the extent of surgery was decided preopera-
tively based on radiologic characteristic of the tumor. This
was however subjected to modification by the surgeon
based on intraoperative finding, such as gross severity of
cirrhosis, and the size of the liver remnant. In general,
minor hepatic resection was the preferred procedure if
macroscopic tumor clearance could be achieved, but major
hepatic resections were performed quite liberally for
patients with more centrally located tumors close to a
major portal vein or hepatic vein, provided their liver
function reserve was considered adequate. Blood losses
during the procedures were minimized by performing liver
transection under warm ischemia, using Pringle maneuver
with clamping for 15 min at 5-min intervals and hemi-
hepatic selective vascular occlusion. Liver dissection was
done using harmonic scalpel and ultrasonic device in the
majority of cases while artery forceps fracture in some
cases. Bleeding from the liver cut surfaces were controlled
using under running stitches, electrocautery, and argon
plasma coagulator. Intraoperative cholangiography was
performed to detect any intraoperative bile leakage and
asses the integrity of the biliary system.

Follow up

All patients were followed up at the outpatient clinic monthly
for the first 3 months and then thrice monthly as long as the
patients survived. At each follow-up, clinical, biochemical, and
ultrasonographic assessments of patients were done. Tumor
marker, α-fetoprotein, level was also measured. On suspicion
of recurrence, abdominal CT scan was performed.
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Data and statistical analysis

The sociodemographic, clinical, preoperative, intraopera-
tive, and postoperative data were recorded. The collected
data was organized, tabulated, and statistically analyzed
using SPSS software statistical computer package version
13.0. For quantitative variables, the range, mean, and
standard deviation were calculated. The difference in mean
age was tested using analysis of variance. Most of the
studied variables were not found to follow the normal
distribution. Wilcoxon's singled-rank test was performed to
test mean values before and after operation. Mann–Whitney
test was performed to test mean values between two
different groups. Kruskal–Wallis test was used to compare
variables between more than two groups. For qualitative
variables, the number and percent distribution was calcu-
lated. Binary logistic regression was used for multivariate
analysis of factors affecting survival. Chi square was used
as a test of significance, and when found inappropriate,
Fisher's exact test was used. Significance was adopted at
p<0.05 for interpretation of results of tests of significance.

Results

From October 1995 to April 2007, 175 patients with HCC
in cirrhotic livers had various forms of hepatic resection at
Gastroenterology Surgical Center, Mansoura University,
Egypt. Table 1 showed the clinical data of our patients.
There were 131 males (74.9%) and 44 females (25.1%)
with a mean age of 54.8±9.2 years (ranges from 26 to
75 years). The most common symptom is right hypochon-
drial dull aching pain in 130 (74.3%) patients and
accidentally discovered in 24 patients (13.7%), and jaun-
dice in three patients (1.7%) due to infiltration of the biliary
system, weight loss, and internal hemorrhage, which
account for 1.1% each.

One hundred and thirty-eight (78.9%) patients were
positive for hepatitis C virus (HCV) markers, five (2.9%)
patients were positive for hepatitis B virus surface antigen
(HBsAg), while seven (4.0%) patients were positive for
both virus markers. Most of the patients were in Child's
Pugh class A (152 (86.9%)), and the other 28 (13.1%)
patients were in Child's Pugh class B. The mean serum
albumin, total bilirubin, prothrombin time, and serum α-
fetoprotein at presentation were 3.9±0.5 g/dL, 1±0.9 g/dL,
85.8±12.3 s, and 572.3±80.9 ng/mL. Table 2 showed the
various surgical procedures performed. Major hepatic
resection was done for 65 patients (37.1%), segmentectomy
was done for 62 patients (35.4%), and localized resection
was done for 48 patients (27.4%). The mean operative
time was 3.1±0.9 h. Blood transfusion was required in 102
(58.3%) patients (mean 3±1 unit). As shown in Table 3, the

sizes of the tumor vary from less than 5 cm in 35 (20%)
patients to more than 10 cm in 50 (28.6%) patients.

Postoperative pathological examination revealed well-
differentiated tumors in 34 (19.5%) patients, moderately
differentiated tumor in 76 (43.4%) patients, and poorly dif-

Table 1 Clinical data of studied cases

Clinical data Number (175) Percent

Age in years

Range 26–75

Mean 54.81

S.D. 9.29

Sex

Males 131 74.9

Females 44 25.1

Residence

Urban 64 36.6

Rural 111 63.4

Clinical presentation at diagnosis

Pain 130 74.3

Accidentally discovered 24 13.7

Mass 14 8.0

Jaundice 3 1.7

Weight loss 2 1.1

Internal hemorrhage 2 1.1

Past history of diseases

Absent 142 81.1

Diabetes 22 12.6

Hypertension 10 5.7

Others 1 0.6

Past history of surgery

Absent 135 77.1

Splenectomy 11 6.3

Chlecystectomy 4 2.3

Others 25 14.3

Sclerotherapy for esophageal varices

No 171 97.7

Yes 4 2.3

Past history of antibilharzial treatment

Absent 75 42.8

Oral treatment 36 20.6

Injections 64 36.6

Viral hepatitis infection

Absent 25 14.3

HCV 138 78.9

HBV 5 2.9

Both 7 4.0

Child classification

A 152 86.9

B 23 13.1
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ferentiated tumor in 65 (37.1%) patients. All other path-
ological findings are shown in Table 3. The mean hospital
stay was 9.6±4.7 days. Hospital morbidity includes acute
liver cell failure in 19 patients (10.9%), bile leak in ten
patients (5.7%), and upper gastrointestinal bleeding in one

patient (0.6%) due to rupture esophageal varices and treated
by emergency injection sclerotherapy. Pleural effusion on
the right side occurred in 13 patients (7.4%) which were
treated by insertion of chest tube for 1 week. Wound
infection occurred only in six patients (3.4%). Hospital
mortality occurred in 16 patients (9.1%) from liver cell
failure (LCF); ten of them were Child B, and six of them
were Child A (Table 4).

Recurrence

Late complications included recurrence of HCC in 78
patients (49.1%). Most of the recurrences occurred within
the first year (62.8%) compared to 29 (37.2%) after the first
year. The most common site for recurrence was the liver in
61 patients (78.2%), while distant metastasis occurred in

Table 2 Types of hepatic resection

Type of resection Number (175) Percent

Major hepatic resection

Right lobectomy 38 21.7

Right hepatectomy 16 9.1

Left hepatectomy 11 6.2

Segmentectomy

Left lateral segmentectomy 32 18.2

Typical segmentectomy 30 17.1

Localized resection 48 27.4

Table 3 Pathological data of studied cases

Pathological data Number (175) Percent

Tumor's size in centimeter

<5 35 20.0

5–10 90 51.4

>10 50 28.6

Cut margin

Free 143 81.7

Infiltrated 32 18.3

Vascular invasion

Absent 133 76.0

Present 42 24.0

LNS

Negative 161 92.0

Positive 14 8.0

Tumor's capsule

Absent 138 78.9

Present 37 21.1

Tumor grading

I 34 19.5

II 76 43.4

III 65 37.1

Tumor stage

I 119 68.0

II 19 10.9

IIIa 20 11.4

IIIb 4 2.3

IIIc 13 7.4

Local spread

No 170 97.1

Yes 5 2.9

Table 4 Morbidity, mortality, and recurrence

Character Number (175) Percent

Postoperative complications

Absent 105 60.0

LCF 19 10.9

Pleural effusion 13 7.4

Bile leak 10 5.7

Wound infection 6 3.4

Internal hemorrhage 5 2.9

Injury of diaphragm 7 4

Injury of CBD 1 0.6

DVT 3 1.7

Hematemesis 1 0.6

Abdominal collection 5 2.9

Recurrence

Absent 81 50.9

Present 78 49.1

Site of recurrence

Liver 61 78.2

Distant 7 9.0

Both 10 12.8

Treatment of recurrence

Conservative 58 74.3

CHE 12 15.4

RF 5 6.4

Re-exploration and resection 3 3.8

Mortality

Hospital 16 9.1

Late 87 49.7

Cause of death (n=103)

LCF 62 60.2

Malignant cachexia 37 35.9

Others 4 3.9
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seven patients (9%). The factors affecting the recurrence
rate were shown in Table 5. The most significant factors
were tumor capsule, cut margin infiltration, vascular
invasion, lymph nodes infiltration, multifocality, tumor–
node–metastasis (TNM) staging, and operative blood
transfusion. The treatment for recurrence was conservative
in 58 of cases (74.3%), chemoembolization (CHE) in 12
cases (15.4%), radiofrequency (RF) in five cases (6.4%),
and re-exploration and resection in three (3.8%) cases.

Table 6 showed univariate and multivariate analysis for
variables as predictors of recurrence after surgical resection
where infiltrated cut margin was the only predictor on
multivariate analysis.

Survival and prognostic factors

The median survival after surgical resection was 24 months.
One-year survival was 72%, 3-year survival was 42%,
while 5-year survival was 21% (Fig. 1).

& Univariate analysis: The result of a univariate analysis
using the Kaplan–Meier product limits method for the

relations between clinical, pathological, and interven-
tional variables for survival after resectional surgery
shown in Table 7. Based on the results mentioned
above, factors that significantly predicted survival were
preoperative serum albumin, tumor differentiation,
staging, tumor's capsule, cut margin, vascular invasion,
and operative blood transfusion.

& Multivariate analysis: The variables that were signifi-
cant by univariate analysis were subsequently analyzed
using the Cox proportional hazard model. The only
factor that was significantly related to patient's survival
was tumor differentiation (Table 8).

Discussion

Two issues had long challenge the rational for hepatic
resection in patients with HCC in cirrhotic liver. These
include the high incidence of recurrence which may be
more than 50% within 5 years of resection [16, 17] and low
survival rate with perioperative mortality up to 20% [18].

Table 5 Factors affecting recurrence rate

Variables (159) Number Percent p value

Vascular invasion

Absent (121) 52 43 0.006a

Present (38) 26 68

Cut margin

Free (130) 56 43 0.001a

Infiltrated (29) 22 76

LNS

Negative (147) 68 46 0.014a

Positive (12) 10 83

Tumor capsule

Absent (122) 69 57 0.001a

Present (37) 9 24

Operative blood transfusion

No (72) 28 39 0.020a

Yes (87) 50 58

Multifocality

Absent (135) 60 44 0.006a

Present (24) 18 75

TNM staging

Stage I (108) 42 39 0.001a

Other stages (51) 36 71

For statistical analysis of tumor grading, grades II and III were grouped

Other factors such as age, sex, type of resection, use of Pringle
maneuver, viral hepatitis, child classification, site of the tumor, size of
the tumor, portal vein invasion, preoperative α-fetoprotein, and tumor
grading were not statistically significant
a Significant

Table 6 Univariate and multivariate analysis for variables as
predictors of recurrence after surgical resection

Variables Univariate analysis Multivariate analysis

p value p value

Cut margin 0.001a 0.026a

Capsule 0.001a 0.073

Lymph nodes 0.014a 0.252

TNM staging 0.001a 0.373

Vascular invasion 0.006a 0.452

Blood transfusion 0.020a 0.136

Multifocality 0.006a 0.143

a Significant
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Fig. 1 Overall survival rates by Kaplan–Meier product limit method
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Recurrence can be classified as early (within 12 months to
3 years) or late [19]. The two different timings of
recurrence are thought to represent disease of differing
biologies that have very different prognoses. Early recur-

rence usually represents residual tumor spread from the
primary main tumor and left in the remnant liver, and is a
poor prognostic sign. Significant risk factors for early
recurrence include preoperative tumor rupture, venous
invasion, and nonanatomic resection [20, 21]. Late recur-
rence usually results from metachronous multicentric
hepatocarcinogenesis. Possible risk factors for late recur-
rence include cirrhosis, a higher grade of hepatitis activity, a
high preoperative aspartate aminotransferase level (espe-
cially in an HCV-positive patient), and multiple tumors
[21–23]. As previously reported, most of the recurrence in
our patients and in other series are multicentric in location
and distant from the resection margin [8, 16, 17]. This will
imply that wide resection margin had been found not to
convey much additional benefit in preventing recurrence
[23]. Most surgeons will advocate limited resection of the
tumor especially in patients with liver cirrhosis. However,
some study had challenged this opinion. It is believed that
HCC has a high propensity to metastasis through the portal
veins even when diagnosed at early stage [20, 21, 24]. This
finding had empowered the aggressive surgeons to carry
out major resection in this group of patients so that proper
clearance of the portal channels can be performed. In our
previous report, however, we found that there was no
significant difference in the recurrence rate that occurred
between major resection and minor or localized resection of
the liver [8]. Recurrence in our series was about 49%. This
was essentially similar to finding in previous reports. Most
of the recurrences are found in the liver [16, 17, 25]. About
10% of the recurrence occurred at a site away from the
liver. This implies that there was possible systemic
involvement before surgical interference. This was beauti-
fully described by Jeng et al. that patients with high
circulating HCC cells had high risk of early recurrence [26].

In the present study, the prognostic factors affecting the
time to recurrence was multifactorial, and the univariate
analysis showed that multifocality of the tumor, capsule,
staging, blood transfusion, infiltration of the cut margin,
vascular invasion, and lymph nodes infiltration affects the
recurrence rate, while with multivariate analysis, only cut
margin was significantly affecting the recurrence. In
contrast to the study of Portolani et al. [27] on 213 patients,
of them, only 113 patients have cirrhosis, the positivity of
HCV and the presence of cirrhosis showed a prognostic
value at the univariate and multivariate analysis, but other
features in our study did not have a prognostic impact,
while in the study of Kaibori et al. [13], the tumor stage and
intraoperative blood transfusion had prognostic impact on
the recurrence. Although, these results were similar to ours,
the other reported factors mentioned by the author were not,
such as patient age and tumor size [13].

The role of perioperative blood transfusion on intrahepatic
recurrence of HCC was first suggested by Yamamoto et al.

Table 7 Factors affecting survival

Tumor's variables 5years survival

Percent p value

Vascular invasion

Absent 28 0.049a

Present 10

Tumor capsule

Absent 11 0.001a

Present 59

Tumor grading

I 50

II 20 0.008a

III 13

Operative blood transfusion

No 43 0.001a

Yes 4.3

Preoperative albumin

>3 g 28

<3 g 4 0.005a

Cut margin

Free 28 0.031a

Infiltrated 4

TNM staging

Stage I 33 0.001a

Other stages 3

For statistical analysis of tumor grading, grades II and III were grouped

Other factors such as age, sex, type of resection, use of Pringle
maneuver, viral hepatitis, child classification, lymph node infiltration,
site of the tumor, size of the tumor, portal vein invasion, preoperative
α-fetoprotein, and multifocality were not statistically significant
a Significant

Table 8 Univariate and multivariate analysis for variables as
predictors of survival after surgical resection

Variables Univariate analysis Multivariate analysis

p value p value

Grading 0.008a 0.048a

Vascular invasion 0.049a 0.341

Capsule 0.001a 0.072

Preoperative albumin 0.005a 0.958

TNM staging 0.001a 0.784

Blood transfusion 0.001a 0.50

Cut margin 0.031a 0.081

a Significant
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[28], whereas Matsumata et al. [29] reported that the
association between blood transfusion and recurrence-free
survival was recognized, but only in patients without
intrahepatic metastasis. Furthermore, Makino et al. found
that the association between perioperative blood transfusion
and the cancer-free survival could only be detected in HCC
patients with portal vein invasion [30]. In general, the
detrimental effect of blood transfusion could be attributed
to the induction of nonspecific immunosuppression, such as
increased activity and number of suppresser T lymphocyte,
decreased natural killer cell function, depressed macrophage
and monocyte phagocytic activity, and increased levels of
immunosuppressant prostaglandin E2 [30, 31]. The indica-
tions of blood transfusion are obviously determined by a
number of factors, such as amount of blood loss during
surgery, the extent of the surgical procedure, and the skill of
the surgeon. To improve the prognosis of patients with
resectable HCC, it is worthwhile to reduce intraoperative
blood loss and avoid blood transfusion when possible.

We found that the resection margin is an independent
factor affecting both survival and recurrence after hepatic
resection. One important issue that remains very controver-
sial in liver resection for patients with HCC on top of
cirrhosis is the oncologic resection margin. A few studies
have shown that a resection margin smaller than 1 cm was
an adverse prognostic factor for long-term survival [32, 33].
However, others have found no correlation between the
width of the resection margin and long-term outcome.
These seemingly conflicting results have resulted in a
discrepancy among hepatic surgeons on the definition of
curative resection for HCC. In general, it is thought that
both surgical curability and postoperative hepatic functional
preservation are crucial for the successful treatment of
patients with HCCs [16, 17, 19, 20]. Especially in patients
with cirrhosis, smaller surgical margins would better
prevent postoperative complications, including liver failure,
though there is a concern of recurrence in the remnant liver,
including the cut stump (the cut surface of the remnant
liver). For patients with cirrhosis, the balance between
surgical curability and preservation of function of the
remnant liver is of great importance. In patients with
centrally located tumors that are close to the major
intrahepatic vessels, resections are difficult to perform with
adequate surgical margins. To avoid postoperative liver
failure for patients with cirrhosis, hepatic surgeons often
have no choice but to carefully dissect and resect the tumor
away from vascular structures (exposing the tumor surface)
to remove tumor tissue adhering to or compressing the large
vascular structures.

Well-encapsulated HCC was found to be less prone to
recurrence compared to diffused tumor. Encapsulated
tumors generally displace normal vasculature rather than
invade major vessels. Hence, the possibility of having

oncologic clearance is high with encapsulated tumors than
diffused. Univariate analysis of many factors suggested to
influence survival showed that about seven factors affected
the survival significantly. Tumor stage has bearing with the
size of the tumor. The Liver Cancer Study Group of Japan
has reported that HCC tumor size and survival rate after
liver resection are inversely correlated [34]. Additionally,
some investigators have noted that outcome after resection
for a large HCC is extremely poor [35]. However, it had
been documented that in well-selected patients with large
tumor, hepatic resection could offer good long-term
survival. Tumor grade was an independent factor that
clearly affects long-term survival. The grade of histological
differentiation (grading) of the tumor represents much more
biological aggressiveness of HCC and, therefore, may
better predict the risk of tumor recurrence in particular
patients [36]. However, Kaibori et al., [13] reported that the
degree of differentiation has a negative prognostic impact
as regard the recurrence rate for patients conforming to or
outside the Milan criteria. In our present series, the
histopathological grade of differentiation was grade I–II in
110 patients (62.9%) and grade III (poorly differentiated) in
65 patients (37.1%). Moreover, it was found that tumor
grading is a negative prognostic index as regard the
recurrence, while it is a positive prognostic index for
overall survival in univariate and multivariate analysis.

In our experience, the prognostic factors after resection
for recurrence and survival are different and multifactorial.
However, resection of HCC in cirrhotic liver with preserved
liver function is the treatment of choice and can be done
with favorable results and long-term survival. As regard
recurrence, multifocality of the tumor, capsule, staging,
blood transfusion, infiltration of the cut margin, vascular
invasion, and lymph nodes infiltration affect the recurrence
rate, while cut margin was significantly on multivariate
analysis. Also, factors that significantly predicted survival
were preoperative serum albumin, tumor differentiation,
staging, tumor's capsule, cut margin, vascular invasion, and
operative blood transfusion, while tumor differentiation was
the only independent factor on multivariate analysis.
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