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44 patients in the early period group and 21 in the late
period group (p = 0.0017). Platinum-doublet adjuvant
chemotherapy was administered to 3 patients in the early
period group and 150 in the late period group (p < 0.0001).
There was no significant difference between the two groups
with regard to sex, smoking history, preoperative FEV, 4,
pathological stage, and histological types (Table 1).

The i-year mortality rate was 4.5 % (100/2207) in both
the groups; however, it significantly decreased from 6.2 %
(66/1070) in the early period group to 3.0 % (34/1137) in
the late period group (p = 0.0003, Table 2). Furthermore,
in those who died from recurrence, it significantly
decreased from 5.1 % (55/1070) in the early period group
to 1.8 % (20/1137) in the late period group {p < 0.0003,
Table 2). On the other hand, the 1-year mortality rates of
patients’ death due to other causes were similar between
the two groups {(Table 2). The overall 30- and 90-day
mortality rates were 0.45 % (10/2207) and 0.77 % (17/
2207), respectively (Table 3). The 30- and 90-day mor-
tality rates were 0.56 % (6/1070) and 0.75 % (8/1070) in
the early period group and 0.35 % (4/1137) and 0.79 % (9/
1137) in the late period group, respectively. There was no
statistical difference between the two groups.

Postoperative survival days according to the cause of
death are presented in Fig. . Bleeding and sudden death

Table 2 Onc-year mortality ratc according to the cause of death

Cause of death No. of cases (%) 14

Early period Late period

(1996-2004) (2005-2010)

n = 1070 n=1137
Recurrence 55 (3.1) 20 (1.8) <0.0001
Respiratory failure 8 (0.7) 8(0.7) 0.903
Bleeding 202 202 >0.999
Sudden death 1¢0.1) 2(0.2) >(0.999
Adverse event of [{N($)] 2(0.2) 0.500

chemotherapy

Total 66 (6.2) 34 (3.0) 0.0003

Table 3 The 30- and 90-day mortality rates after pulmonary
resection

Mortality No. of cases (%) 14
Total Early period Larte period
(1996-2004) (2005-2010)
n = 1070 n= 1137
30-day 10 (0.45) 6 (0.56) 4 (0.35) 0.465
mortality
90-day 17 (0.77) 8 (0.75) 9(0.79) 0.467
mortality
@ Springer
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Fig. 1 Among patients who died within [ year after pulmonary
resection, the postoperative survival days are presented according to
the cause of death. The causes of death are as follows: filled circle
bleeding; wnfilled circle sudden death; filled triangle respiratory
failure; unfilled triangle recurrence; and filled square adverse event of
chemotherapy

were the cause of death in four and three patients,
respectively (Table 2). These seven patients died within
30 days after pulmonary resection. Of the four patients
with bleeding as the cause of death, two in the early period
group dicd from massive hemoptysis on the 4th and 26th
days after pulmonary resection, respectively, and two in the
late period group died on the 3rd day after pulmonary
resection due to hemorrhage in the pleural cavity and
massive hemoptysis due to intraoperative pulmonary artery
injury, respectively. Of the three patients who experienced
sudden death, one patient from each group was found to
have suffered cardiopulmonary arrest on the 30th day after
pulmonary resection during therapy at home. Another
patient in the late period group was discovered in a hospital
bathroom after suffering cardiopulmonary arrest on the 6th
day after pulmonary resection. Although an autopsy was
performed on this patient, the cause of death could not be
determined. In all three cases recorded as sudden death, the
cause may have been cardiogenic, but other causes were
unknown. In those with respiratory failure as the cause of
death, three of eight in the early period group and none in
the late period group died within 30 days after pulmonary
resection. The median postoperative survival in the early
and late period groups was 67 days (20-~142 days) and
100 days (47-149 days), respectively. We did not identify
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any significant difference in postoperative survival days
between the two groups (p = 0.345). Furthermore, the
median of days of onset for postoperative pulmonary
complications was 5 days (418 days) in the early period
group and 13 (7-86 days) in the late period group. Patients
died from recurrence had a  postoperative  survival
=91 days, with 232 days (98-364 days) and 238 days
(98344 days) in the early and late period groups, respec-
tively. There were only two patients who died from adverse
event of chemotherapy in the late period group, and the
chemotherapy regimens involved cisplatin and vinorelbine.
One of these patients was found at home after suffering
cardiopulmonary arrest on the 6lst day after pulmonary
resection on the cessation of the first course of chemo-
therapy. Another patient had hyponatremia during the 4th
course of chemotherapy. Although serum sodium concen-

tration became normal, the patient was found in a state of

cardiopulmonary arrest at hospital on the 129th day after
pulmonary resection.

The detailed causes of death in 16 patients with respi-
ratory failure are presented in Table 4. Twelve patients
(75 %) died from pneumonia/ARDS and four (25 %) from
empyema with/without bronchopleural fistula. Of the 12
pneumonia/ARDS deaths, seven occurred in the early
period group and five in the late period group. Of the
empyema deaths, one occurred in the early period group
and three in the late period group. Ten (83.3 %) of the 12
deaths due to pneumonia/ARDS were caused by acute
exacerbation of interstitial pneumonia.

Discussion

In this study, we examined the 30- and 90-day mortality
rates of 2207 patients who underwent pulmonary resection
for primary lung cancer, and divided these patients into the
early period group (1070 patients, 1996-2004) and the late
period group (1137 patients, 2005-2010). The 30-day
mortality rates decrcased from 0.56 % in the carly period

Table 4 Cause of death in patients with pulmonary complication

Cause of death No. of cascs (%)

Total Early period Late period
(1996-2004) (2005-2010)
Pncumonia/ 12073y 787 5(62)
ARDS
Empyema with 1{6) 0O 1(13)
BPF
Empyema 349 1U3) 2(25)
without BPF
Total 16 (100) 8 (100) 8 (100)

ARDS acute respiratory distress syndrome, BPF bronchopleural fistula

group to 0.35 % in the late period group without a statis-
tically significant difference. Similarly, there was no sta-
tistically significant difference in the 90-day mortality rates
between the two groups. When examining every cause of
death, three paticnts in the carly peried group were found
to have died from respiratory failure within 30 days after
pulmonary resection, but no patients in the late period
group died from this cause within 30 days. Furthermore,
the postoperative survival days of all patients who died
from recurrence were >91 days. For both the periods, the
90-day mortality rate was 0.77 %, and this was approxi-
mately double to that of the 30-day mortality rate with
0.45 %. Therefore, it was suggested that risk assessment of
only the 30-day mortality rate after pulmonary resection is
becoming difficult.

It has been precisely reported that the 90-day mortality
rate was approximately double to that of the 30-day mor-
tality rate [4, 5], and our results were also similar. Recent
reports for the 30- and 90-day mortality rates after pul-
monary resection, including this report, are summarized in
Table 5. Watanabe et al. [9] reported that the 30-day
mortality rates deercased from 0.8 % in the carly period to

Table 5 Literatre describing postoperative mortality alter pulmon-
ary resection for primary lung cancer

Report Year No. of No. of cascs (%)
resections
30-day 90-day
mortality mortality
() (%)
Watanabe 1987-1996 1615 13(0.8) -~
etal 91 1997-2002 1655 805 -
Annual report  1996-2004 163951 1198 ¢0.7) ~
by JATS
1996-2010 2005-2010 168956 72904~
110]
Watanabe 1994-2006 56 23.6) 4.1
etal, [11]"
Saito et al. 19942007 28 0 1 (3.6)
P
Yano et al. 2004-2009 62 1(1.6) 3(4.8)
3
This study 1996-2004 1070 6(0.6) 8(0.8)
2005-2010 1137 404) 908
Dambhuis 1997-2002 1365 65 (4.8) 114 (8.4)
etal. 31 a003-2008 1307 4937 8565
Bryantetal.  2002-2008 1845 55(3.0) 99 (5.4
4
Kimbcl al. 1990-2010 1039 72(6.9) 122017
[5]

JATS Japanese Association for Thoracic Surgery

* Analysis of paticnts with lung cancer in addition to idiopathic
pulmonary fibrosis

b Meta-analysis of pnecumonectomy

@ Springer

660




312

Gen Thorac Cardiovasc Surg (2014) 62:308-313

0.5 % in the late period. They suggested the following
reasons for this decrease: an increase in identification of
early primary lung cancer by popularization of chest
computed tomography scans; improvement in perioperative
management; and reduction of pneumoncctomy. Morcover,
according to the national aggregation by the Japanese
Association for Thoracic Surgery, the 30-day mortality rate
in 33112 patients undergoing pulmonary resection for
primary lung cancer in Japan was 0.4 % in 2010 [10].
When we considered the results of the national aggregation
by the Association in accordance with the target period in
our report, the 30-day mortality rate decreased from 0.7 %
in the early period to 0.4 % in the late period. Damhuis
et al. [3] and Bryant et al. [4] reported that the 30-/90-day
mortality rates after pulmonary resection for primary lung
cancer were 3.7/6.5 and 3.0/5.4 %, respectively. Kim et al.
[5] reported that the 30- and 90-day mortality rates in
patients undergoing pneumonectomy were 6.9 and 11.7 %,
respectively. Furthermore, in patients undergoing pul-
monary resection for primary lung cancer and interstitial
pneumonia, Watanabe et al. [11], Saito et al. [12], and
Yano ct al. [13] reported the 30-/90-day mortality rates of
3.6/7.1, 0/3.6, and 1.6/4.8 %, respectively. These reports
have indicated that the 90-day mortality rate after pul-
monary resection was approximately double to that of the
30-day mortality rate, and this was consistent with our
results. It seems important to recognize that the number of
deaths occurred between 31 and 90 days after pulmonary
resection was approximately similar to that of those
occurred within 30 days after pulmonary resection.

In this study, it would be an advantage in using the
90-day mortality rate to assess the surgical risk, and in
2207 patients who underwent pulmonary resection, no
death occurred due to recurrence within 90 days. If a
treatment was selected based on an appropriate diagnosis,
it was considered that the 90-day mortality rate could be
considered as a result associated with only surgical
complication.

The median of postoperative survival days of the
patients who died from respiratory failure was 67 days
(20-142 days) in the early period group and 100
(47-149 days) in the late period group; furthermore, all
patients in the late period group died >31 days after
pulmonary resection. Therefore, we consider that it would
be necessary to make an assessment using the 90-day
mortality rate for more accurate evaluation of the surgical
risk. We found three patients in the early period group
who died from respiratory failure within 30 days after
pulmonary resection, on the other hand no patients died in
the late period group. It is considered that standardization
of treatment according to the guidelines for ARDS and
improvement in intensive treatment management, includ-
ing use of artificial respirators, would be related. In the

@ Springer

three reports from Japan that examined surgical risk

assessment of lung cancer patients with interstitial pneu-
monia [11-13], three died within 30 days and eight within
90 days after pulmonary resection. Five of those eight
patients died in 31 days or more, and the cause of death
was acute exacerbation of interstitial pneumonia. Con-
sidering these three reports [11-13], assessing patients
who died from respiratory failure would be difficult using
only the 30-day mortality rate, and the risk assessment for
pulmonary resection should be conducted in combination
with the 30- and 90-day mortalitics.

We briefly indicate the reasons why the 90-day mortality
rate is useful for risk assessment of pulmonary resection for
primary lung cancer:

1. The 90-day mortality rate was approximately double to

the 30-day mortality rate.

The postoperative survival of patients who died from

recurrence after pulmonary recurrence was >91 days.

3. The patients died from respiratory failure in the late
period group in 31 days or more after pulmonary
resection, and therefore, it would be difficult to assess
risk using only the 30-day mortality rate.

18]

Conclusion
Not only the 30-day mortality rate but also the 90-day
mortality rate is useful as one of the indices to assess the

surgical risk of pulmonary resection for primary lung cancer.

Contlict of interest Al authors declare no conflict of interest.
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& . .
Background: The aims of this study werc to cvaluate the efficacy of repeat

atectomy (Hx) and salvage living donor liver transplantation (LDLT) for recurrent

5<.QO()I), were significantly higher in the salvage LDLT group. The early surgical
results, such as morbidity (31% vs. 62%; p=0.0111) and the duration of hospital stay

cre was no significant difference in the overall survival (OS) rate, but the discase-free

o
sutyival rate of the salvage LDLT group was significantly better (p=0.0002). The OS

nclusions: The prognosis of patients with grade B liver damage after repeat Hx for
&

rectirent HCC is poor, and salvage LDLT would be one of a potent option for such
i

o s
. patients.
fﬁfﬁé %ﬁ
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dea{gh worldwide.! This disease burden is expected to increase in the future, in
o

';unction with the high prevalence of hepatitis B virus (HBV) in Asia and

: Saharan Africa, and the rising incidence of hepatitis C virus (HCV) infections,
) alcoholic liver disease, and steatohepatitis in developed countries.” The mainstay of
k|

§tive treatment for HCC is hepatectomy (Hx). With advances in surgical techniques

arlgéperioperativc care,™* the results of Hx for HCC have greatly improved. Nonetheless,

“long-term survival after Hx remains unsatisfactory because of the high incidence of

=, Antrahepatic recurrence in up to 68-98% of patients.” Thus, effective therapeutic
=

strategies for intrahepatic recurrence are critical to prolong the survival after Hx for

In the past two decades, repeat Hx has been reported to be safe and to prolong

5-12

ival after intrahepatic recurrence.” - Our department has aggressively adopted

ik . .
%%%gxcal results of repeat Hx for recurrent HCC." Recently, salvage liver transplantation

LT) was proposed as a curative option for intrahepatic recurrence of HCC, but it is still

‘; & . . .
- %%é?t ogur institution.
e
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nces, Kyushu University Hospital, between January 1989 and March 2012. Repeat
\ ¢ was performed in 146 patients with recurrent HCC within Milan criteria. All 146
% ﬁaxients had had a disease-free survival (DFS) of more than 1 year after the initial Hx
;;%;ﬁf{‘f&pnmary HCC. For patients with end-stage liver cirrhosis who had no modality
except LDLT available to cure HCC, 13 LDLT for recurrent HCC after curative Hx

¢ against primary HCC (salvage LDLT) were performed. Although all patients with
repeat Hx met Milan criteria in this series, there were no restrictions on tumor size, or

i
number of nodules in candidates for salvage LDLT for recurrent HCC within Kyushu

21, 22

University (KU) criteria, therefore, 5 patients (38.5%) did not meet the Milan

—eriteria. Since our proposal of the KU criteria,”* we have not pecformed salvage LDLT
patients with recurrent HCC who have both tumor size>5 cm and

77 dés-gamma-carboxy prothrombin (DCP)> 300 mAU/ml. All our patients with repeat Hx

-

1 cﬂ; Techniques and Follow-up Methods
The details of our surgical techniques and patient selection criteria for repeat Hx

been reported previously, and are almost identical to those of the initial Hx for

Our transplantation procedures for both the donors and recipients have been

2224,

described previously. % Donors were selected from candidates who hoped to be
i %% g donors. Donors were required to be within the third degree of consanguinity with
“recipients or spouses and to be between 20 and 65 years of age. Our criteria for
fo?sing a graft type for recipients have been reported previously.26 In this series, 8 left
obe-+caudate grafts, 4 right lobe grafts, and 1 posterior segment graft were transplanted.

Iﬁlmunosuppressmn consisted of the combination of a tacrolimus (Prograf; Astellas
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n) with steroid and/or mycophenolate mofetil (MMF; Chugai Pharmaceutical Co.,
tdi, Tokyo, Japan). %%’

We mainly examined five surgical outcomes between the 2 groups:

Wopemﬁve mortality, morbidity, the duration of hospital stay, overall survival (OS),
3

angéDFS‘ Any death that occurred in the hospital after Hx was recorded as a mortality.
omplications were evaluated by Clavien’s classification,™ and those with a score of

rade II or more were defined as positive.

O After discharge, all patients were examined for HCC recurrence by
4 sonography and tumor markers such as a-fetoprotein (AFP) and DCP every month,
” %andzby dynamic computed tomography (CT) every 3 or 4 months.* No patients received
w?djévant chemotherapy or adjuvant lipiodolization in our series. We treated recurrent
HCC by repeat Hx,” ablation tberapy,” and ljp'\odolization3 % according to the

& B .
ip@lously described strategy,7
o

é Stci:tistical Analysis

. f\ ~ Continuous variables were expressed as means + standard deviation, and
3 - Ed%g:pared using a Student’s r-test. Categorical variables were compared using either the
: test or Fisher's exact test, as appropriate. The OS and DES curves were generated by
c. Kaplan-Meier method and compared by the log-rank test. All analyses were
e V%ﬁ%{ggd with JMP® Pro 9.0.2 (SAS Institute Inc., Cary, NC). P-values of less than

were considered to indicate statistical significance.
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groups are summarized in Table 1. There were significant differences in the age of
‘at}ems between groups (repeat Hx: 68.2:£9.6 years; and salvage LDLT: 56.245.6 years;
%?? p<.0001). The mean body mass indexes (BMI) of both groups were less than 25 (repeat
;%&Hx 22.943.1; and salvage LDLT: 24.5+3.1; p=0.0911). The complication rate of

esgéhageul varices was significantly higher in the salvage LDLT group (repeat Hx:

‘ ‘57'2, and salvage LDLT: 92%: p<.0001). There were no significant differences in the
;% pomuve rate of hepatitis B virus surface antigen or hepatitis C virus antibody. Patients
lﬁ%%ﬁhe repeat Hx group showed better maintenance of liver function and lower total
bxhémbm levels than those in the salvage LDLT group (repeat Hx: 0.740.3 mg/dl; and

“salvage LDLT: 2.4#0.1 mg/dl; p<.0001). There were significant differences in the
\'ﬁ%d-l’ugh (repeat Hx: A in 96%; and salvage LDLT: A in 8%; p<.0001) and liver
damage classitications defined by Liver Cancer Study of Japan“ (repeat Hx: A in 81%;
‘salvage LDLT: A in 8%; p<.0001).

o 2 The operation time was significantly prolongcd in the salvage LDLT group
repeal Hx: 229.1£97.7 min; and salvage LDLT: 862.9£194.4 min; p<.0001). The

ntra -operative blood loss was significantly larger in the salvage LDLT group (rcpeat

LT group was significantly higher (repeat Hx: 31%; and salvage LDLT: 62%;
] =0§,01 11), and the mean duration of hospital stay was significantly prolonged in the
S i;?age LDLT group (repeat Hx: 20422 days; and salvage LDLT: 35421 days;
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0180). The morbidities of the salvage LDLT group were as follows; 3 septic
plications (23%}, 2 vascular complications including 1 re-operation (15%), 1 acute

tion (8%). 1 pneumonia (8%), and | graft versus host disease (8%).

ufgﬁhtliological intrahepatic metastasis (im). The positive rate of histological cirrhosis in
the salvage LDLT group was significantly higher (repeat Hx: 61%; and salvage LDLT:
= 00%; p=0.0191).

e salvage LDLT group was 75%, and that of the repeat Hx group was 61%. The

DES rate in the repeat Hx group was significantly worse (p=0.0002), and the 5-year

d quite low at 16%.

The repeat Hx group was divided according to the Child-Pugh classification

““damage A: 118 cases; and liver damage B: 28 cases) was quite clear (Figure 3). The OS
‘T@OOOI) and DFS (p<.0001) rates of repeat Hx in patients with grade B liver damage

<& were significantly worse, and the 5-year OS rate of repeat Hx in patients with grade B

"“va;r damage remained quite low at 20%, and there were no patients with 5-year DFS.

The 5-year OS rate of repeat Hx in patients with grade A liver damage reached 77%,
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Primary liver transplantation is recognized as the most effective treatment for

: HCC within Milan criteria, but its practlcal use is limited by organ shortage.* ? Primary

k 5-year OS rate of primary Hx for HCC had reached 78%.* Poon et al. suggested a

streatment strategy of primary Hx for HCC within Milan criteria, with SLT reserved for

fﬁ’é”?wscd operation difficulties, it also provtdes the relatively good OS and DFS,
therefore, primary Hx with salvage LDLT should be a potent option for treatment of

"égnts with HCC within Milan criteria. Nevertheless, the high incidence of

2 problem.5 Thus, effective therapeutic strategies for intrahepatic recurrence are critical to

o ;%

olong patient survival. We rcportcd that the DFS of patients was not improved after

Repedt Hx for recurrent HCC was first reported to be eftective more than two

Mcggdes ago.5 12 Chan et al. performed a systemic review of repeat Hx comparing 1125

n 22 eligible studies, the reported that the median mortality was low (0%;

( 6%) and median 5-year OS rate was also fairly good (52%; 22 83%) In the present

ud , we also reported a good S-year OS rate (up to 61%) for the repeat Hx group.
5-year DFS rate of the repeat Hx group remained low (16%). Tt has been

recurrent HCC are severe liver dysfunctlon (Hazard ratio 2.53), macrovascular portal

e,
vem invasion (Hazard ratio 2.25), vp (Hazard ratio 1.81), and time to recurrence> 12-18

John Wiley & Sons, Inc.
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and 3.,

e selection criteria were based not on the Child-Pugh but the liver damage

atients’ poor survival would be important. In this series, as shown in Fig. 2
il

ssification. Liver damage classification was defined by the value of indocyanine
green retention rate at 15 min (ICGR15) in addition to the degree of ascites, and that of
tal bilirubin, albumin, and prothrombin time.” *' Many papers reported that the
CGRI15 value is the best discriminating preoperative test for evaluating hepatic

tional reserve in patients with HCC in cirrhosis, ** ¥

and we previously reported
hat patient survival after initial Hx for primary HCC could be better stratified by liver
J’Elar;j:agc A/B than Child-Pugh A/B classification,” and Japanese evidence-based clinical
guidelines for the treatment of HCC demonstrated a treatment algorithm according to

€ degree of liver darnage.33 In this series, the S-year OS of patients with grade A liver

24,25

the hvmg donors, and need for llfelong

39.40

ien II of the living donors as 12.4%, the physical and psychological burdens

her hand, the 5-year OS rate of patients with grade B liver damage after repeat Hx was
qu;%e low (20%), and salvage LDLT would be recommended in such patients. Taken
wmto comlderatlon the Japanese guidelines for HCC treatment and our previous and

Y
recent results, "® our treatment strategy for recurrent HCC can be summarized as shown

in Tab]e 4. For an intrahepatic recurrence, the repeat Hx is indicated when liver function

ell-preserved (liver damage A) and fewer than 3 recurrent liver nodules (Nodular

,gypé) In patients with more than 4 recurrent liver nodules (Multiple type),

"%a
hplodohz‘mon (LPD) *"* is indicated. For an extrahepatic recurrence, especially in

Iung metastasis, surgical resection is indicated only when the recurrence is isolated and
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al Hx and vp 0/1 at primary Hx.

Chan et al.’ reported in their systemic review of salvage LT that the mortality

underwent S7 partial Hx for primary HCC, and intra-peritoneal portal hypertension was

@ .
%@, developed because of the intrahepatic portal vein thrombosis due to RFA for recurrent

é}C The mobilization of the liver was quite difticult at salvage LDLT due to severe

&
hesion to the retroperitoneal space and diaphragm, and massive hemorrhaging
R

« ccurred. From our own experience, the proceeding Hx at S7 would be a potent risk

fzicttfor for excessive intra-operative bleeding at salvage LDLT. Chan et al. also reported

the following median values for morbidities and duration of the hospital stay: biliary
4

plication, 8%; infectious complication, 11%; bleeding, 7%; vascular complication,
reoperation or re-transplant, 0%; acute rejection, 0%; and duration of hospital stay,
-
"9 days.” Maggs et al. suggested in their systemic review that the rates of morbidity

%

comparable between primary LT and salvage LT.* However in our series,

““Znon-transplant therapy (5-year OS rate: 40.8%) and those with LT (S-year OS rate:

e %, N
& 53.8%) for transplantable HCC are similar. '¥ Chan et al. also reported that there were no

We reported in this series that the prognosis of patients with grade B liver

1
damage after repeat Hx was quite poor, but this result does not necessarily mean that
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cated for such patients. Pathological examination of totally explanted livers after

RﬁfA for HCC showed that complete wmor necrosis rarely occurred (46.7%)*, and

the adjacent portal vessels.” It is also known that partial necrosis promotes tumor
urrence after TACE.Y
‘f Baseline tumor or surgical characteristics at the initial Hx of the 2 groups are
not significantly different such as the positive rate of vp, im, anatomical resection, and
transfusion rate in our own series. However, the mean time from primary resection to
alvage LDLT (5.344.2 years) was significantly longer than that to the repeat Hx
%32.93&3.4 years; p=0.0124). The positive rate of liver directed therapy (LDT) such as
<RF4§X or LPD of the salvage LDLT group (69.2%) is significantly higher than that of the
repeat Hx group (3.4%;: p<.0001). The inferiority of the remnant liver function of the

age LDLT group should be the main cause of this difference, and LDTs would lead

onger observation time from initial Hx of the salvage LDLT group.

In conclusion, with respect to the treatment for recurrent HCC within Milan
Hria, repeat Hx is indicated for patients with grade A liver damage. The prognosis of
patients with grade B liver damage after repeat Hx for recurrent HCC is poor, and

Rerefore, salvage LDLT would be a potent option for such patients.
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