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Objective: The effect of postoperative complications including red blood cell transfusion
(BT) on long-term survival for hepatocellular carcinoma (HCC) is unknown. The purpose of
this study was to define the relationship between postoperative complications and long-
term survival in patients with HCC.

Methods: Postoperative complications of 1251 patients who underwent curative liver
resection for HCC were classified, and their recurrence-free survival (RFS) and cumulative
overall survival (OS) were investigated.

Results: Any complications occurred in 503 patients (40%). Five-year RFS and 5-year OS in
the complication group were 21% and 56%, respectively, significantly lower than the
respective values of 32% (P < 0.001) and 68% (P < 0.001) in the no-complication group (n=
748). Complications related to RFS were postoperative BT [hazard ratio (HR): 1.726, 95%
confidence interval (CI): 1.338-2.228, P < 0.001], pleural effusion (HR: 1.434, 95% CI: 1.200-
1.713, P < 0.001) using Cox proportional-hazard model. Complications related to OS were
postoperative BT (HR: 1.843, 95% CI: 1.380-2.462, P < 0.001), ascites (HR: 1.562, 95% CI:
1.066-2.290, P = 0.022), and pleural effusion (HR: 1.421, 95% CI: 1.150-1.755, P = 0.001).

Conclusions: Postoperative complications were factors associated with poor long-term
survival. Postoperative BT and pleural effusion were noticeable complications that were
prognostic factors for both RFS and OS.
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dvances in surgical techniques and perioper-

ative management have successfully reduced
postoperative complications following liver resec-
tion (LR) for hepatocellular carcinoma (HCC).! The
criteria for determining the extent of LR based on
the indocyanine green retention rate at 15 minutes
(ICG-R;5)" and volumetry by 3-dimensional com-
puted tomography indicate the liver volume that
can safely be resected,® and they are effective in
preventing liver failure. Intermittent clamping of the
hepatoduodenal pedicle using the Pringle maneuver
has decreased intraoperative hemorrhage,® and
perioperative steroid administration has lowered
postoperative serum bilirubin levels.* However,
postoperative complications remain a major prob-
lem, occurring in 36% (25%-49%) of cases.” ' The 5-
year recurrence rate of patients who have under-
gone curative resection of HCC is more than 70%,"
and reducing early posttreatment recurrence will be
key to the treatment of HCC.

There have been only limited studies of the
association between short-term and long-term out-
comes after LR,'**' although bile leakage,'”'® red
blood cell transfusion (BT),"”° and intraperitoneal
hemorrhage®' have been shown to be complications
that adversely affect long-term survival;, however,
which postoperative complications are long-term
prognostic factors is unclear. In particular, the
relationship between postoperative BT categorized
in the Clavien-Dindo grade II and a patient’s long-
term survival remains controversial.?>?> Thus, in the
present study, post-LR complications were classi-
fied, and which of them were related to oncological
long-term survival was investigated.

Methods

Patients

The subjects of this study were patients who
underwent LR for liver cancer in Nihon University
Itabashi Hospital between 2000 and 2018. Clinico-
pathologic data and outcomes after LR were
prospectively followed and compared. The study
design conformed to the ethical guidelines of the
Declaration of Helsinki. Individually signed, writ-
ten, informed consent forms were obtained before
surgery. This study was approved by the institu-
tional review board of Nihon University (ID: RK-
200702-2). Informed consent was waived, because of
the retrospective nature of the study using anony-
mized data obtained from routine care.
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Inclusion and exclusion criteria

All patients scheduled to undergo LR for hepatic
tumor were considered potential participants in this
trial. Those who met the following criteria at the
time of surgery were excluded from the study, and
patients who had undergone curative LR were
considered candidates for follow-up: (1) pathologic
diagnosis other than HCC; (2) recurrent HCC; (3)
repeat LR; (4) extrahepatic metastasis, including
lung or lymph node metastasis; (5) tumor embolism
of a major vessel (including the main portal vein or
its primary branch, the main left, middle, or right
hepatic vein or the inferior vena cava, or a primary
branch of the intrahepatic bile duct or the common
bile duct); or (6) obvious residual cancer.

Surgical procedures and postoperative care

All patients received open laparotomy for HCC.
Surgical procedures were determined according to
the criteria with a decision tree based on the ICG-R;s,
ascites, and jaundice.! All liver transections were
performed using the clamp crushing method. The
total inflow occlusion technique (Pringle maneuver)
was applied in an intermittent manner, with 15
minutes of occlusion alternating with 5 minutes of
reperfusion.’ Patients received 500 mg hydrocortisone
immediately before hepatic pedicle clamping, 300 mg
on postoperative day (POD) 1, 200 mg on POD 2, and
100 mg on POD 3.* Standard systemic antibiotic
therapy with cefazolin (Cefamezin o, Astellas, Tokyo,
Japan), a first-generation cephalosporin, was routine-
ly administered immediately before surgery and then
given twice daily on PODs 1 to 3.

Blood transfusion

BT was defined as transfusion of allogeneic red blood
cells, excluding fresh frozen plasma or albumin.
Intraoperative BT was decided according to the
amount of intraoperative blood loss, hemodynamical
stability, patient’s hemoglobin level, and anesthesiol-
ogists’ judgment. BT was started with an intraoper-
ative hemoglobin value of 7 g/dL or less as a trigger
value. Postoperative BT was performed during the
hospital stay after surgery, and the BT was decided
according to the policy that BT was avoided unless
the hemoglobin value fell to below 7 g/dL.**

Postoperative complication

The modified Clavien-Dindo grading was used to
classify complications according to severity and
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thereby define postoperative risks of LR for HCC.*
Postoperative BT and unexpected antibiotic admin-
istration were categorized grade II. Pleural effusion
requiring thoracentesis, drain infection requiring
tube-exchange under radiological intervention, and
atelectasis requiring bronchoscope were categorized
grade Illa.

Follow-up after operation

All patients were followed for postoperative recur-
rence as described previously.'®> Briefly, tumor
marker levels including alpha-fetoprotein and des-
gamma-carboxy prothrombin were measured, and
imaging studies, including computed tomography
and ultrasonography, were performed every 3
months in all patients. Recurrence was diagnosed
by dynamic computed tomography and/or gado-
linium-ethoxybenzyl-diethylenetriamine pentaace-
tic acid-enhanced magnetic resonance imaging and
18F-fluorodeoxyglucose—positron emission tomog-
raphy. The date of recurrence was defined as the
date of examination when the recurrent HCC was
noted.

Statistical analysis

The clinical characteristics and outcomes were
compared between the complication and no-com-
plication groups. Data collected from each patient
were analyzed with Fisher’s exact test, x2 test and
the Wilcoxon rank-sum test. Survival curves were
generated using the Kaplan-Meier method and
compared by the log-rank test. Prognostic factors
for overall survival were identified with a Cox
proportional hazards regression model. A P-value <
0.05 was set as the cutoff value for elimination. The
following 12 complications, considered potential
confounders, were examined: pleural effusion,
ascites, bile leakage, intra-abdominal abscess, intra-
abdominal hemorrhage, pneumonia, atelectasis,
drain infection, wound infection, portal thrombosis,
ileus, and postoperative BT.

Results

Patients

Of 1893 patients who underwent surgery for a
diagnosis of primary liver cancer, 175 had a
pathologic diagnosis other than HCC, 389 under-
went repeat LR, and 78 underwent noncurative
resection. After these were excluded, the remaining
1251 patients were followed up (Fig. 1). Complica-
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tions of some sort occurred within 30 days postop-
eratively in 503 patients (40.2%). Compared with
those patients who did not develop complications
(no-complication group, n = 748), those who did
develop complications (complications group, n =
503) were significantly older (P = 0.002) and had
low platelet count (P < 0.001), low albumin (P <
0.001), low prothrombin (P < 0.001), high ICG-R;5
(P < 0.001), and high alpha-fetoprotein (P = 0.016)
(Table 1).

Operative data

Major surgery comprising the resection of 3 or more
Couinaud segments was performed in 82 cases
(6.6%), and minor resection of fewer than 3
segments was performed in 1169 (93.4%). In the
complications group, operating time (P < 0.001) and
the time spent on the Pringle maneuver (P < 0.001)
were both significantly longer, and major intraoper-
ative hemorrhage (P < 0.001) and the presence of
liver cirrhosis (P < 0.001) were both significantly
more likely (Table 2). There was no significant
difference between the 2 groups in terms of surgical
procedure used, resected liver volume, or tumor
diameter.

Postoperative complications

Of the 503 patients with complications, 446 (88.7%)
were Grade [-1lla, and 57 (11.3%) were Grade IlIb-V
according to the Clavien-Dindo classification. De-
tails of complications are shown in Table 3.
Although no significant differences in preoperative
variables were noted between the patients who
developed pneumonia and those who did not, the
values of preoperative hemoglobin (12.9 versus 13.4,
P < 0.001), platelet count (12.2 versus 15.2, P <
0.001), albumin (3.7 versus 4.0, P < 0.001), pro-
thrombin (94 versus 99, P =0.002), and ICG-R;5 (13.9
versus 12.2, P =0.005) were significantly worse, and
thoracotomy (44% versus 34%, P = 0.011) were
higher in patients who developed pleural effusion
than in those who did not (units are same as shown
in Table 1). There were 2 in-hospital deaths, of which
1 was due to pneumonia and 1 to ruptured
esophageal varices.

Survival

In the study population as a whole, 5-year recur-
rence-free survival was 27.4%, and 5-year overall
survival was 62.8%. In the complications group,
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Fig. 1 Flow diagram of patient
recruitment.

Table 1 Patients’ characteristics

POSTOPERATIVE COMPLICATIONS CONTRIBUTING TO LONG-TERM SURVIVAL OF HCC

(n=1,893)

Liver resection for primary liver cancer, from 2,000 to 2,018

Excluded

Non—-HCC with pathological diagnosis (n=175)

Liver resection for HCC

(n=1,718)

A\ 4

Excluded

Repeat liver resection (n=389)

(n=1,329)

Initial liver resection for HCC

\ 4

Excluded

Non—curative resection (n=78)

(n=1,251)

Initial liver resection for HCC with curative resection

Variable Complications group (n = 503) No-complication group (n = 748) p

Sex, male, n (%) 371 (73.8) 587 (78.5) 0.057
Age, y 70 (31-85) 68 (33-86) 0.002
PS, 0, n (%) 501 (99.6) 747 (99.9) 0.161
Hepatitis B, n (%) 54 (10.7) 145 (19.4) <0.001
Hepatitis C, n (%) 298 (59.2) 334 (44.7) <0.001
Alcohol intake, n (%) 147 (29.2) 199 (26.6) 0.334
Smoking, n (%) 270 (53.7) 424 (56.7) 0.297
Diabetes mellitus, n (%) 173 (34.4) 230 (30.7) 0.195
Hypertension, n (%) 301 (59.8) 368 (49.2) <0.001
Varices, n (%) 139 (27.6) 133 (17.8) <0.001
Hemoglobin, g/dL 13.0 (8.1-17.6) 13.6 (8.1-18.2) <0.001
Platelets, 10*/pL 13.8 (3.2-52.7) 15.4 (2.4-68.6) <0.001
Albumin, g/dL 3.8 (2.2-54) 4.0 (2.3-6.9) <0.001
Bilirubin, mg/dL 0.64 (0.19-2.22) 0.64 (0.20-3.41) 0.462
Prothrombin, % 95.0 (30.0-100.0) 100 (27.0-109.0) <0.001
ICG-Rys, n (%) 13.9 (1.9-56.4) 11.9 (1.3-82.3) <0.001
Child-Pugh, A, n (%) 489 (97.2) 735 (98.3) 0.237
Alpha-fetoprotein, ng/mL 16.7 (0.6-53,460) 12.1 (0.7-541,432) 0.016
DCP, mAU/mL 63.0 (6.1-251,000) 59.0 (1.0-75,000) 0.881

Data are presented as medians with range, if not specified.

DCP, des-gamma-carboxyprothrombin; ICG-R;5, indocyanine green retention rate at 15 minutes; PS, performance status.
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Table 2 Operative and pathologic data
Variable Complication group (n = 503) No-complication group (n = 748) P
Major LR, n (%) 29 (5.8) 53 (7.1) 0.415
Operative time, min 345 (107-1004) 295 (75-803) <0.001
Ischemic time, min 73 (0-304) 66 (0-281) <0.001
Blood loss, mL 365 (5-4665) 227 (5-7066) <0.001
Thoracotomy, n (%) 201 (40.0) 243 (32.7) 0.008
Intraoperative BT, n (%) 55 (10.9) 33 (4.4) <0.001
Pathology
No. of tumors, multiple, n (%) 136 (27.0) 169 (22.6) 0.081
Tumor size, cm 3.1 (0.8-21.0) 3.0 (0.7-19.0) 0.466
Por, n (%) 49 (10.0) 66 (9.2) 0.462
Vascular invasion, n (%) 113 (22.5) 147 (19.7) 0.256
Cirrhosis, n (%) 205 (40.8) 220 (29.4) <0.001

BT, red cell blood transfusion; Major LR, liver resection of 3 or more Couinaud segments; Por, poorly differentiated.

these figures were 21.4% and 55.7%, respectively,
significantly lower than the corresponding figures
for the complication-free group of 31.7% (P < 0.001)
and 67.9% (P < 0.001) (Figs. 2 and 3).

Cox proportional hazards regression analysis
revealed that postoperative BT and pleural effusion
were independent predictors of recurrence-free
survival, and postoperative BT, ascites, and pleural
effusion were independent predictors of overall
survival (Table 4).

Regarding the relationship between postopera-
tive BT and other complications. although postop-
erative intra-abdominal hemorrhage occurred in 19
cases (3.8%), postoperative BT was required in 84
cases (16.7%). Of the 84 with postoperative BT, 32

Table 3  Postoperative complications (n = 503)

Characteristics n %

Clavien-Dindo classification

Total 503 100

Grade I-Illa 446 88.7
Grade IIIb-V 57 11.3

Variable

Pleural effusion 189 37.6
Drain infection 98 19.5
Wound infection 96 19.1
Bile leakage 85 16.9
Postoperative BT 84 16.7
Ascites 59 11.7
Atelectasis 58 11.5
Intra-abdominal hemorrhage 19 3.8
Intra-abdominal abscess 19 3.8
Pneumonia 19 3.8
Ileus 12 2.4
Portal thrombosis 8 1.6
Others 67 13.3

A patient may have more than one complication.
BT, red blood cell transfusion.

Int Surg 2021;105

(38.1%) had pleural effusion and 12 (14.3%) had
ascites (Table 5).

Discussion

Patients with HCC arising from chronic liver disease
who undergo LR are vulnerable to postoperative
complications that may lead directly to in-hospital
death, such as intra-abdominal hemorrhage, bile
leakage, and intra-abdominal abscess. Even if these
patients successfully overcome such serious com-
plications thanks to improved perioperative man-
agement, their long-term survival is unknown. This
study investigated which postoperative complica-
tions determined long-term survival in a large
number of patients with HCC from a single high-
volume center. It was found that patients with
postoperative complications had worse recurrence-
free survival and cumulative survival compared
with those without complications, a result similar to
those of previous studies.””*' However, multivariate
regression analysis showed that postoperative hem-
orrhage, bile leakage, and intra-abdominal abscess
were not prognostic factors for long-term survival,
whereas pleural effusion, and postoperative BT were
determinative for recurrence-free survival, and
postoperative BT, ascites, and pleural infusion were
determinative for overall survival. Clavien-Dindo
grading was also unrelated to overall survival
duration. These findings showed that even a
seemingly mild complication may be a long-term
risk factor for the patient, and they are consistent
with the results reported from the resection of
hepatic colorectal metastases.”

The factors associated with both recurrence and
death were pleural effusion and postoperative BT.
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respectively.

The questions arise as to why these patients have
poor prognosis.

First, the conditions that cause pleural effusion
after LR all derive from cardiorespiratory function,
hepatic function, or surgical stress. Patients with
heart failure or respiratory failure often have pleural
effusions, but these conditions could be ruled out in
the patients with LR in the present study on the
basis of preoperative tests. The performance status
of almost all patients was 0, and their quality of life
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Years after surgery Years after surgery

had been maintained. On the other hand, blood tests
such as hemoglobin, platelet count, albumin, pro-
thrombin, and ICG-R;5 were damaged in the
patients who developed pleural effusion. In addi-
tion, secondary analysis using logistic regression
analysis to identify hepatic function parameters
implicated in the development of pleural effusion
in our patients identified hepatitis C antibody
[hazard ratio (HR): 2.27, 95% confidence interval
(CI): 1.55-3.34, P < 0.001], platelet count (HR: 1.04,
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Fig. 3 Overall survival of patients with
HCC with/without postoperative
complications. All complications (a),
pleural effusion (b), drain infection (c),
wound infection (d), bile leakage (e),
postoperative BT (f), ascites (g),
atelectasis (h), intra-abdominal
hemorrhage (i), and intra-abdominal
abscess (j) are compared, respectively.
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Table 4 Cox proportional hazards regression analysis for risk factors
associated with recurrence-free survival and overall survival

POSTOPERATIVE COMPLICATIONS CONTRIBUTING TO LONG-TERM SURVIVAL OF HCC

Table 5 Relationship between postoperative blood transfusion and other
complications

Variable HR (95%CI) P

Prognostic factors for recurrence-free survival

Postoperative BT 1.726 (1.338-2.228) <0.001

Pleural effusion 1.434 (1.200-1.713) <0.001
Prognostic factors for overall survival

Postoperative BT 1.843 (1.380-2.462) <0.001

Ascites 1.562 (1.066-2.290) 0.022

Pleural effusion 1.421 (1.150-1.755) 0.001

HR, hazard ratio; 95% CI, 95% confidence interval.

95% CI: 1.001-1.07, P = 0.019), albumin (HR: 2.56,
95% CI:1.73-3.77, P < 0.001), and ICG-R;5 (HR: 1.03,
95% CI: 1.001-1.05, P = 0.011). If these hepatic
function parameters are low, greater caution is
required when determining surgical indications,
and surgical procedure must be carried out with
care. Conventionally, surgical procedures that are
directly related to the occurrence of pleural effusion
include thoracotomy or liver mobilization from
diaphragm, so fine ligation of the cut surface and
argon beam coagulator are used for the prevention
of pleural effusion.”” Patients who developed
pleural effusion despite the use of these procedures
in our series were thought to have a poor prognosis
due to reduction of hepatic functional reserve.
Second, the relationship between postoperative
BT and long-prognosis for HCC is controversial.
Several previous studies, including a propensity
score matching analysis, have found that BTs are
associated with a poor prognosis in LR.*?*%%°
However, other propensity score matching analysis
reported that perioperative BT had no effect on
prognosis.”*>%?! In our study, postoperative BT as
postoperative complication had a negative impact
on long-term survival. The purposes of postopera-
tive BT are, first, to supply sufficient oxygen to
tissues and organs, and, second, to maintain
circulating blood volume. Necessity of blood trans-
fusion after LR includes not only postoperative
hemorrhage but also consumptive anemia associat-
ed with cirrhosis. For postoperative bleeding, BT is
performed with surgical hemostasis, and the trig-
gers with hemoglobin concentration of 7 g/dL are
recommended.* In liver cirrhosis, leakage of inter-
stitial fluid and decrease of functional circulating
blood volume due to pleural effusion and ascites are
observed, so the same trigger may be recommended
for consumptive anemia. Complications do not
necessarily increase with a larger volume of hemor-
rhage, and because there are 2 peaks at 820 mL and

750

Postoperative BT
(n = 84), n (%)

Pleural effusion 32 (38.1)
Drain infection 12 (15.5)
Wound infection 9 (10.7)
Bile leakage 14 (16.7)
Ascites 12 (14.3)
Atelectasis 5 (6.0)
Intra-abdominal hemorrhage 13 (15.5)
Intra-abdominal abscess 2 (2.4)
Pneumonia 3 (3.6)
Ileus 2 (24)
Portal thrombosis 2 (2.4)

A patient may have more than one complication.
BT, red blood cell transfusion.

490 mL,"* keeping the amount below this reference
value is believed to be effective in reducing
complications. To evaluate the effect of postopera-
tive BT more equitably, analysis by prospective
study is desired.

Third, bile leakage has been reported to have an
adverse effect on overall survival’’; however, the
present study showed no worse relationship between
bile leakage and long-term survival. In our hospital,
if the bilirubin level in the drainage fluid is at least 5
times that of serum bilirubin, we perform a repeat
laparotomy as early as possible to repair the bile
leakage. It has been suggested that, compared with
conservative treatment, early repeat laparotomy is
more effective in preventing serious intra-abdominal
abscess formation or consumable anemia.

Conclusions

Postoperative complications were factors associated
with poor long-term survival. Especially, postoper-
ative BT and pleural effusion were noticeable
complications that were prognostic factors for both
recurrence-free survival and overall survival.
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FI PR % BN G- Grade I
REEZER £ 7213 ¥ L — v 5KHa, Grade I1la
A ST SELEIC X ZMELZLEE L2b 0, HEEEDATHE Grade [1la
L72bDiiEDd,
FEREN I LB % (T o 72 JERER I, PIZIC X Y Grade 1358272 %,
BAlE & Tl D AfT > 72 D, Grade 11
FAREIE M %2 1T 5 72 b D, Grade IIIb
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HE I P 5

B{RZ W -CERIRT RIC X W IREEZ 38D 72 b D,

BEHTICFLF = Grade Illa

Bl L — Grade IITb
i 98 CT fili {4 & X O o Bt 1t L HLRAI % 5 Grade II
AL TR ALY ZRITH L CTLEZRIT- 725 D

LSy RIBEI Grade II

EHRTICA Ly RERA Grade Illa

S HREE IS A Ly R EERT Grade IIIb
AR L CT. US oMRIMARBR I LILEZ{T> 72 b D

AR A A% 5 Grade 11

B R T I GRS AL E Grade IIIb




& 3 B PHE Grade Z & DIEHIEL

12

A HFHIE JEEX %
=L 748 59.8
» Y 503 40.2
Grade | 77 6.2
Grade 11 67 5.4
Grade IIla 302 24.1
Grade IIIb 37 3.0
Grade IVa 1 0.3
Grade IVb 14 1.1
Grade V 2 0.2




% 4 Grade I (n=77) D AR
Grade I ®NER 15154
RS 30
fE K 29
iERG 10
= 6

Mgz « £ L& 2« DS - K - PRI %1
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%*5
Variable HR (95%CI) p
Prognostic factors for recurrence-free survival
Postoperative BT 1.673 (1.299-2.156) <0.001
Pleural effusion 1.404 (1.177-1.676) <0.001
Prognostic factor of overall survival
Postoperative BT 1.818 (1.358-2.432) <0.001
Pleural effusion 1.419 (1.147-1.756) 0.001

HR, hazard ratio; 95% CI, 95% confidence interval, BT, blood transfusion.



1 AUHEDH#HEIC X 2 EMAFO K
(Grade I AT (n=825)%Z&0fE7 L. Grade II LA (n=426) % &HIEDH Y ICHFH)

Recurrence-free survival (%)

Overal | survival (%)

100

807

"I With complication

No or with grade I
complication (n=825)

over grade 1 (n=426)

p < 0.001

807

607

407
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Years after surgery

No or with grade 1
complication (n=825)

With complication over
grade 1 (n=426)

p < 0.001

T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10
Years after surgery
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2 APHEDEEIC X 2 BRI ik
(Grade T LA F (n=892) % &fHJE 7 L. Grade 11T LA (n=359) # &HHEDH b 14
%)

100

ég} 80_
©
=
=~ No or Grade I, 11
% 60 complication (n=892)
b
-
& 407
e P<0.001
L
5
é 207

With complication over

grade II (n=359)

0 T T T T T T T T T T

0 1 2 3 4 5 6 7 8 9 10
Years after surgery

100
No or Grade I, II
80 complication (n=892)
@
S 60
Z
3
= 407
§ With complication over
= grade Il (n=359)
207
p<0. 001
0 T T T T T T T T T T

0 1 2 3 4 5 6 7 8 9 10
Years after surgery



GIDE:Z |

BHREHW

FEGIBRAT (XA E (HCC) oot L Tie d — A TR RN G REE TH 5. FliFHL & SRl
HER oM A HCC Ik T 2 IFIRYIFREZ DM A IHEZ R I T/, LaL, »
T MR ABHEIR 25-49%IcFE LEARAME S LT o> T3, HCC IZEERF % 3k
FET D0, KA, RRHER I T 25 2R cH 5, 7=, MiREIHE & BH
RIATHZOBIEMEITE 2L 2 TldZav, ARBFFETiE. 1000 Fl% i x 2 HCC fFYJFRE
HENRICAEDEM & BERYI TR OBEEZIHMEL., &0 X 5 RAHHES THMA
ERT-E720 5 5 0%EaTT 5,

Jiik

2000 F2> 5 2018 FI HARFA AR @i fE b < YIFR 2 fifT < 7z HCC & 2%t
Re Lz FMICEELUT ORHER 723 Nd 2 OWED SBRIN S . £ L TR AT
CIBRAIAT S 72 R ASERMERT & 72 o 72, DFERAE T HCC DS oZMr, 2) fFEEdsl.
ETFUIBR. Dffi. Vv iz ECIAIMCEEAAET 2. 5) ERARE FIRAR S L O —
KRR J2 - v - AIFEIRARE B X T REIR, IFPAIEE — X0k X ORIEE O wIh
2% EGU) ISR AT 5, 6O)H D2 REOBEKREED 5,

FrdEIG & FH

FFYI R D b (2 FE IR HE IS eV TAlT I Pringle I X 2 £FEWT O b &, =7 v ERE
I X 0 BFSRE A BT L 7z, RARIBRERMIZ ~~ b 27 U » b 20%LL FCHEME L 72, AHHE
IZ Clavien-Dindo 774HICHDWTHEL L 72,

FEE B
BTOEFIT I L ICEE~ — 7 — S EEEZWTIC X ) HROF LR T

Fat AL

GIHEOFICE W THEREGFRE BABEFR KL 2, SOICEHERBITICLY T
BHEAIEZFRE L /2o MEMFNFELE LT, SEEELOINEL 2T —X1X, 74 v ¥
¥ —DIEMERE, x2 BE., v4ra 2y v ONANHIRE % F\ v Cobr L7z, BRI,
Kaplan-Meier %% FVs TIERK L log-rank BECHIK L7z, P < 0.05 #h > b A 7{li& L
7oo THRBEGKT L LTk, oK. R, BEENRES. BEREPN I, Mg, 5,
ML — v, BIERG. MIIRMARAE. 4 Lo 2, itk 12 AZ2EY EiF, Cox
e~ — FlalGEE 7 uic X 0 5FAM U 72 ARSI 13 H AR K 7 B2 27350 BT B A A e el PR I 9%
MEFEERE DR %172 (ID: RK- 200702-2),



i

JR VTS & 220 X T 2 T S 7z 1890 A 5 b BRS¢ HCC LISk & 2l x
N7z 161 A, FHIFUIER 391 AL IRBEYIBRICHK D o7z 74 NZFRILL 72 1264 NZiBBhiL
7= (Figure 1), % 30 HLANIC 494 A(39.1%)IC7sA O DEHHEZ D 7=, OOFRERE
(n=494) TIXIEAPHERE (n=770) I FLEL L T, A1 SiG (p=0.007). % F#E i (p=0.013).
&I /MR (n<0.001), {7 A 7 3 vl (n<0.001), X7 2 F v v vil(n<0.001), =
ICG fi(p<0.001), & AFP {f(p=0.018)TH » 7=,

Couinaud @ 3 segment YJFRLAE(HEEYIER, AEUIFRZ L) TH % major YIFRIZ 83 4l
(6.6%). 3 segment YIBRA I (T XIUIER, SMUIXIE )R 7% &) D minor YlkR2Y 1181 4
(93.4%) TH o 7=, O HEIERE XA B 1 £ B F 7 (p<0.001) . £ B [H Pringle’s
maneuver(p<0.001), i HIME (p<0.001), HEZLE Y (p<0.00) TH > 72, —HTH
DREERE & IEAHHERE & ik, VIBREnW-FER, EERCHEEEZRD R o T,

APHEREEE 494 AD 5 b Clavien-Dindo classification grade I~IIla i% 403 A (88.3%).
b~V 1 58 A(11.7%)TdH > 7=, SHHEDFEMNITEFRSC Table 3 1R$ X 5, Mk
179 Mozt 178 % & de). JEMTHAGIM 102, F L — v &Y 99, ARG 96, MHiW 87, I8
K 59, MESNG 59, MEEAHIIM 21, REREAARIS 19, A% 19, 4 L v x 11, PRIk 9 ©
B o7 (EEFERY ). MRFAERCIEIEFREF I K L CHliaT o %VC(102(63-120) vs.
109(41-161); p<0.004) B EHEIMKET D - 72, TEFICIIIRARA S 9 A, REEIREZ 1
A FARMAEE 2 AL i 1 AD 13 A TH -7z,

RO 5 FMARAEFR, 5 FREEFRITZNET N 34.%, 60.6%TH o7, AHHE
o b FMEXEFER, 5 FREEEFEEITZNLZ N 25.3%, 55.1% CIHEAIER O
41.0%(p<0.001), 64.5%(p<0.001)ictt L THEICKMETH - 7=,

%R RN CRE R AR ICH ST 5 A 0HER 71X MoKk (HR=1.53, 95%CI(1.26-1.86),
p=0.00002) . A & ¥ (HR=1.42, 95%CI(1.09-1.85), p=0.011) . W [ (HR=1.51,
95%CI(1.18-1.94) T & - 7=, R ET ~ 0 W17 % 5 & OFiF X AR i #2 (HR=3.75,
959%CI(1.20-11.71), p=0.023) . [ /K (HR=1.54, 95%CI(1.02-2.33), p=0.039) . i I
(HR=1.35, 95%CI(1.02-1.80), p=0.039). Mgk (HR=1.30, 95%CI(1.04-1.64), p=0.024)
Th o7,

EE

M AIHER O MHRB LR CREEFERIIIEAIHERICHL TIRTH o 72, B L
257 v e, BEHE. BERERNIREG X RIIEF O PRBIER T & 1375 63, Bk, Al
YL, SRR S AR AR AR I S Uy PIIRIIAR, IEOK, i, ok 23 SAAE AR A & BLE
3% EHBHL 72, A T, Clavien-Dindo classification @ severity (¥24:7F AR & BAf%R 23
ol TNHLOMRIEFI-RBIELAONIHIETH > THEFICL o TIREMAMD



VRAIZWFL bl LZRLT
BHRLHCOMFIC-HLCHESG TR IMKLENTH -7, ke, TLREE
DYHERREDDICT 202 EHT 3,

3. ORISR 23564 3 2 i AR I PP IRl BRbRRE . AFHERE. FTIFo VW i
o, DAL %5 BE CTRIKIFE %2 UIE LIERE S 28, Fox 23SHFUIBR & 5t
R FT2HEEDHSIIMHIRE T DX S BRI I T,

K. MiKFEAEICRE S 2 EREN R FTERAE & U TR, SRHbRIEE 2 £ 5 G ZEMEE,
MR 3 5 T b AL, U v o B RERRE ORI 2B E SRR E E 2 b Tw b,
T, WUIRIc BT 28I FERRER T TH - 28l & L TRIZRED KT < EEM i
Fl M (immunosuppression) ICHFIMASEA S LT\ 3 & DFtAH 2, ORI IZ T8 B
LW ET2MED B 20, EHE. BHEOERRT. MilrksBihoTws, J&
TSI I 2% 6 B 0 R D0V X AT 0 % e % #IE 3 2 56 & it D P 2E o 72 9 3 FE
WEIMPETT 2501 ToN 5, FAIXAFUERO HILE IO W it & PHER O 7-
DI 820ml A& HAZ L L, FEMR = — v 13 490ml KT H 3 L35 L 7=, HIME o8
o T HRICAPHESHE Z 201 Tlid7a <, 820ml & 490ml i 2 &M v — 27 235 % 7=
O, ZORHEEE TE S Z EPEIHERBICAMTHELELLNTWVWS, %< D high-
volume center TIIXHIIM*E L 12-54%TH 3% 55, L2 DR TIE 8.1%IC T Xy, KAl
WRIHEDOSE ok Y BB 2P T3 2 itk VBEFEOREN PR EEETE S LEL T
%, itk OEFEMEEIN %2 G5 3 2 72 1 I FHAICRE DB & BER % Bas L R IRRE o 8iE
CBDLXETHD L,

R 2L FEZELI e L oRELD 5, L DfExRTIENL—vEEoe ) ve
VIEAMFE VA e D 5 FLE L 7o 725A i ATRE 7R R BRI EBAE L <HEHHE
DS & 81T L T %, BHIFRICN L CREERIRIECNRER N L — 2 %2175 X0,
FIIHBE T 2 2 L B EE R EENEE O R ECRIZROE T 2L Tz LRI
%,

e HHE I REA T 2 B L T ¢ 2 PRI TH o 7o, EAFEAET & BB OMmHE I
ol 9 2 PRME S OHER T 37K & #ilfl <& - 72,
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