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A case of liver transplantation for advanced hepatocellular carcinoma with
portal venous tumor thrombosis after 5-FU and interferon therapy

Junichi Kaneko*!, Yasuhiko Sugawara*!, Sumihito Tamura™', Yuichi Matsui*', Junichi
Togashi*!, Keiji Sano™*', Hiroshi Imamura*' Norihiro Kokudo=H Masatoshi Makuuchi*',
Ryosuke Tateishi*?, Masao Omata*? and Shuntaro Obi**

*1 Hepato-Biliary-FPancreatic Surgery, Artificial Organ and Transplantation Division, Dept.
of Surgery, **Dept. of Gastroenterology, University of Tokyo, Tokyo, Japan, **Dept. of Hepatology,
Kyoundo Hospital, Tokyo, Japan

Summary : The simply combined 5-FU and interferon therapy was first reported by Sakon
at Osaka University using advanced hepatocellular carcinoma with portal venous invasion
in 2002. Our protocol is based on Sakon and his colleagues report. This is our first case for
5-FU + interferon therapy. A 41-year-old Indian male was referred to our institute with
tumor invasion to the main trunk of portal vein. It was pathologically diagnosed as hepato-
cellular carcinoma by biopsy. After administration of 5-FU interferon combination therapy,
PIVKA-II went down rapidly and maintained within normal limit for a year. Finally, he re-
ceived living donor liver transplantation. Hepatocellular carcinoma had been no recurrence
for a year and six months. However, this patient died from severe acute pancreatitis.

Key words : hepatocellular carcinoma, liver transplantation, chemotherapy
(Liver Cancer 13(1) : 43-47, 2007)
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Table 1 Laboratory data on admission

WBC  31x10%ud  |TP 6.4 g/dl
RBC 282 % 10*/ul Alb 2.5g/dl
Hb 808 g/dl GOT 62 U/I
Hct 26.8% GPT 36U/
Pit - 5.4 %10/l T-Bil 2.5 mg/dl
AFP 14 ng/mi LDH 20510/1
PIVKA-TI 15229 mAU/ml | ALP 199 1U/1
PT-INR 1.43 y-GTP 58 [U/1
PT 53%

Fig.1 Tumor thrombosis invaded the main trunk
of the portal vein.

4

Fig.2 Abdominal angiography showed arterioportal
shunt and filling defect in the portal vein.

KIRTE IFN-a 500 J5 B AT X 3/week X 4 weeks X 2
kur), %%, PIVKA-TIZEBHIZETLES{LL
7o TORMRIEERIZHEL, 528X IFN &
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Fig. 3 Histological findings of biopsy specimen
showed Edmondson grade I hepatocellular
carcinoma.

45

HEOARHEIT L 72 (500 5 BEALHH1E X 3/week X 2
months) o

A (Fig. 6,7) - H 1 EHORBBES,
BEY—D—DOEEVFHEF IR, BH CTHRE
TERRLELEDT, BY U F U574 RWECT
BRECBVWTOHNRERIHEATE o7 T
ekl AR L Y, T-Bil25mg/dl, Alb2.5¢g/
dl, Child-Pugh score 9 SOFEENHFEL 272D,
2001 4F 12 RICAEERITFRB#EZ BT L7 BRFOR
RRI2H X UERIZE LICRBIPNLZEERCh o 7
FRBEZMRECRIFERICERIIZD T, TLER

Sat

Mon Tue Wed Thu Fri Sun
1st .V y V’
2nd o', v Y
3rd v v v
4th v v v

®—® 5-FU 500 mg/body ia

Y  nIFN-a5MIUim

2 months nlFN-a 5 MIU im x 3/week added

Fig. 4 According to our protocol, 5-FU 500 mg/body ia and nIlFN-a 5 MIU im were given
first 2 and 4 weeks. Thereafter, nIlFN-a 5 MIU im was added subsequent 2 months.
5-FU : 5-fluorouracil, nIFN : natural interferon, MIU : miilion international unit,
ia : intraarterial, im : intramuscularly

Fig. 5 Computed tomography was taken after chemotherapy.
Portal vein tumor thrombosis disappeared.
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Fig. 6 After administration of 5>-FU + interferon com-
bination therapy, PIVKA-1I declined rapidly
and stayed under the normal limit for a year.
Finally, he received living donor liver transplan-
tation.

LDLT: living donor liver transplantation
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Fig.7 Examination of the specimen revealed com-
plete necrosis of the tumor thrombosis and
there was no carcinoma in the liver paren-
chyma.
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Reconstruction of the Middle Hepatic Vein Tributaries Draining
Segments V and VIII of a Right Liver Graft by Using the Recipient’s
Own Middle Hepatic Vein and Vascular Closure Staples

HiroTakA TasHIRO, TosHrYUk! ITamoTo, HIDEKT OHDAN,-AKIHIKO OSHITA, Y ASUHIRO FUDABA, KOHEI ISHIYAMA,
TosuHKo KoHasHI, HIRONOBU AMANO, SABURO FUKUDA, and TOSHIMASA ASAHARA

Second Department of Surgery, Faculty of Medicine, Hiroshima University, 1-2-3 Kasumi, Minami-ku, Hiroshima 734-8551, Japan

Abstract

A right liver graft lacking the middle hepatic vein can
resultin congestion of the anterior segment. We describe
a method of reconstructing the middle hepatic vein
tributaries by using the recipient’s own middle hepatic
vein with vascular closure staples. During a living donor
right liver transplantation, the middle hepatic vein trib-
utaries draining segments V (V5) and VIII (V8) of the
right lobe graft were reconstructed using the recipient’s
own middle hepatic vein and secured with vascular
closure staples. Computed tomography showed good
venous outflow from the middle hepatic vein and no
congestion or atrophy of the anterior segment of the
right liver grafts. Thus, using the recipient’s own middle
hepatic vein is a suitable option for reconstructing the
middle hepatic vein tributaries (V8 and V5) in right-
liver living donor transplantation and the application of
vascular closure staples helps to accomplish this.

Key words Living donor liver transplantation - Middle
hepatic vein reconstruction - Vascular closure staples

Introduction

Living donor liver transplantation was developed pri-
marily as a solution for the shortage of organs for
pediatric recipients; however, its indications have been
extended to include adult recipients. Right-liver living
donor transplantation has become an increasingly
popular option for adults, but if a right liver graft lacks
a middle hepatic vein trunk, severe congestion of the
anterior segment can develop because the hepatic
venous outflow of the anterior segment drains mainly

Reprint requests to: H. Tashiro
Received: February 5, 2007 / Accepted: May 10, 2007

into the middle hepatic vein.'” Several solutions have
been devised to overcome this problem, including a
right liver graft with reconstruction of the middle hepatic
vein tributaries, using various interposition vein grafts.*

It has been reported that vascular closure staples, a
relatively new device in vascular surgery, result in a
shorter anastomotic time and fewer thrombotic compli-
cations. Accordingly, we have found that compared
with conventional suturing, vascular closure staples
suturing carries a lower risk of anastomotic stenosis in
portal vein reconstruction after living donor liver trans-
plantation.’ In this report, we describe how we used
vascular closure staples in the reconstruction of the
middle hepatic vein tributaries draining segments V
(V5) and VIII (V8) of a right lobe graft by using the
recipient’s own middle hepatic vein.

Case Report

The recipient had decompensated liver cirrhosis caused
by excessive alcohol consumption and his son offered
donation of part of his liver. Three-dimensional
computed tomographic imaging showed a large middle
hepatic vein tributary draining segment 5. During
retrieval of the donor organ, we identified a middle
hepatic vein tributary (V8) draining segment 8 (4mm)
and a large middle hepatic vein tributary (V5) draining
segment 5 (12mm). The V5 and V8 tributaries were
preserved until complete transection of the parenchyma.
The recipient hepatectomy was completed with preser-
vation of the middle hepatic vein tributaries as follows:
after dividing the portal vein, hepatic artery, and bile
duct in the hepatic hilum, the right and left hepatic
veins were dissected. The middle hepatic vein was then
clamped at its confluence with the inferior vena cava,
and the hepatic parenchyma was resected from around
the middle hepatic vein. The middle hepatic vein and its
tributaries were carefully dissected using a Cavitron
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Fig. 1. The right liver lobe graft after V5 and V8
reconstruction

ultrasonic surgical aspirator. An approximately 10-cm
segment of the main trunk, including the V5 and V8
branches, was isolated and preserved, and the recipient’s
liver was removed. After repairing tears in the middle
hepatic vein with 6-0 or 7-0 proline sutures, we con-
firmed that the middle hepatic vein was intact, with a
leak test. It took 19min to prepare the middle hepatic
vein. For graft implantation, the donor right hepatic vein
was anastomosed to the native right hepatic vein orifice.
The V8 tributary of the right liver graft was then anas-
tomosed to the recipient’s middle hepatic vein tributary
(V8) by continuous suturing of the posterior wall with
7-0 proline sutures. Small vascular closure staples were
then applied at 0.5-mm intervals to complete the ante-
rior wall closure. After portal vein reconstruction using
the vascular closure staples,’ the portal vein was per-
fused. We then performed the hepatic artery and duct-
to-duct bile duct reconstruction. Finally, the V5 was
reconstructed by anastomosing the tributary (V5) of the
middle hepatic vein of the right lobe graft to the recipi-
ent middle hepatic vein tributary (V5), using a con-
tinuous 7-0 proline suture in the posterior wall. Small
vascular closure staples were then applied at 0.5-mm
intervals to complete the anterior wall (Fig. 1). After
reperfusion of the V5, we confirmed that there was no
congestion of the anterior segments, including segments
8 and 5. Daily Doppler ultrasound showed good flow in
the tributaries of the middle hepatic vein. The graft
function was excellent and the recipient was discharged
from hospital 35 days after surgery.

Results
Since January 2006, we have applied this technique suc-

cessfully during liver transplantation in seven patients.
We used the vascular closure staple technique- in

reconstruction of the V8 and VS tributaries in six and
three patients, respectively, using the recipient’s own
middle hepatic vein. None of the patients experienced
vascular complications and all had good venous flow
postoperatively.

Discussion

When a cadaveric venous graft is not available, a variety
of vein grafts have been used for the reconstruction of
middle hepatic vein tributaries. These include the great
saphenous vein and the inferior mesenteric vein, which
require no extensive dissection for removal, but are
much smaller than the middle hepatic vein; and the
jugular and iliac veins, which have a similar caliber to
the middle hepatic vein, but require extensive dissection
for removal.*® The advantages of using the recipient’s
middle hepatic vein over these other vein grafts are as
follows.’ First, it has a similar caliber to the donor vein
and good patency. We confirmed the triphasic or bipha-
sic waveform on follow-up Doppler ultrasonography
done 3 months postoperatively in all of our patients.
Second, neither the recipient nor the donor requires
additional surgery. By clamping the root of the middle
hepatic vein, dissection of the recipient’s own middle
hepatic vein entails no risk of bleeding. One possible
disadvantage of using the recipient’s own middle hepatic
vein is that it may be too short for reconstruction of the
V5.1 However, to our knowledge, there have been no
reports on reconstruction of the V5 using the recipient’s
own middle hepatic vein. In our experience, the recipi-
ent’s middle hepatic vein is long enough to allow recon-
struction of the V5.If the recipient’s middle hepatic vein
is too short for reconstruction of the V5, the recipient’s
portal vein and the great saphenous vein can be used as
an interposition graft between the V5 of the liver graft
and the recipient’s middle hepatic vein.

We applied vascular closure staples when reconstruct-
ing the tributaries of the middle hepatic vein of a liver
graft. In our previous series of living donor liver trans-
plantations, we reported that vascular closure staple
suturing was associated with a low risk of anastomotic
stenosis in portal vein reconstruction.’ The major advan-
tages of the vascular closure staples are as follows: they
do not penetrate the vessel; they do not disrupt the
endothelium; they do not have an intraluminal compo-
nent; the anastomosis can be performed faster with
vascular closure staples than with continuous suturing;
and the interrupted anastomosis allows for dilatation
and growth of the vessel.* We observed no stenosis or
obstruction of the anastomotic site of the V5 or V8
tributaries of the liver graft.

In conclusion, we used the recipient’s middle hepatic
vein to reconstruct the middle hepatic vein tributaries
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(V8 and/or V5) by applying vascular closure staples in
seven right-lobe living donor liver transplantations
with excellent results. Further studies are warranted to
evaluate the efficiency and outcome of the application
of vascular closure staples in reconstruction of the
middle hepatic vein V8 and V5 tributaries using the
recipient’s middle hepatic vein in living donor liver
transplantation.
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Repeat hepatectomy for recurrent
hepatocellular carcinoma
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and Toshimasa Asahara, MD, PhD, Hiroshima, Japan i

Background. Long-term prognosis of patients with hepatocellular carcinoma (HCC) after partial
hepatectomy remains unsatisfactory because of the high incidence of recurrence in the liver remnant.
Controversy exists about the efficacy of repeat hepatectomy for recurrent HCC patients. The purpose of
this study was to retrospectively examine and clarify the significance of repeat hepatectomy in the

treatment of recurrent HCC.

Methods. From January 1990 to December 2004, 84 patients with recurrent HCC underwent a second
hepatectomy with curative intent. Survival rates.in these 84 patients were analyzed retrospectively.
Results. Afier the second.hepatectomy, the overall 5year survival rate was 50% for the 84 patients
included in this study; the corresponding recurrence-free survival rate was 10%. Multivariate analysis
showed that the second hépatectomy performed between 1997 and 2004 (P < .001) and the absence of
microscopic vascular invasion'dt the second hepatectomy (P = .001) were the significant and ’
independent prognostic factors for overall survival after the second hepatectomy. The overall Svyear
survival rate after the seconid hepatectomy was 80% in 46 patients who had both these prognostic
Jactors. However, even in the subgroup with good long-term survival, the 5year recurrence-free survival

rate was only 6%.
became.

The more times hepatectomy was repeated, the shorter the recurrence-free interval

Conclusions. Repeat hepatectomy for recurrent HCC had survival benefits, especially for patients
without microscopic vascular. invasion.. However, the incidence of re-recurrence afier the second
hepatectomy was high, and the recurrence:free interval was short, even in the subgroup with survival
benefits. The effectiveness of repeat hepatectomy for curing recurrent HCC is limited.

(Surgery 2007:141:589-97.)
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PARTIAL HEPATECTOMY is the first choice of treat-
ment for patients with hepatocellular carcinoma
(HCC) and preserved liver function. The prognosis
of HCC patients has improved because of advances
in radiologic assessment, patient selection, opera-
tive techniques, and perioperative care;'? however,
long-term prognosis of patients with HCC -after
partial hepatectomy remains unsatisfactory because
of the high incidence of recurrence in the liver
remnant. Cumulative 5-year recurrence rates after
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curative partial hepatectomy is 70% to 80%.%%
Therefore, appropriate management of recurrent
HCC is important for improving long-term out-
come after hepatectomy. Treatment modalities for
recurrent HCC include repeat partial hepatectomy,
ablation therapy and transcatheter arterial chemo-
embolization. The 5-year survival rates after repeat
hepatectomy that have been reported recenty®!
has ranged from 41% to 69%; however, various
factors, such as impaired liver function, preclude
repeat hepatectomy in over.70% of patents with
recurrent HCC,®' and the rerecurrence rate
after repeat hepatectomy is also high.®

Liver transplantation (LT) for selected HCC pa-
tients, by which the whole cirrhotic liver and all
gross tumors, occult tumors, and dysplastic nodules
are removed at the same time, results in a better
prognosis with a low rate of cancer recurrence than
does curative partial hepatectomy.'>® Although
LT is a first-line treatment for small HCC concom-
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itant with decompensated liver cirrhosis, it has
been proposed recently that LT should be applied
even to patients with HCC who have preserved liver
function.'®?® The severe disparity between the de-
mand for transplantation and the supply of organs
from deceased donors has precluded an expansion
of the selection criteria to include patients with
HCC and preserved liver function.?

We have performed repeat hepatectomy for re-
current HCC as we have done for initial hepatec-
tomy for primary HCC. We present here the results
of 94 repeat hepatectomies for 84 patients with
recurrent HCC after initial hepatectomy. Our study
includes the largest number of patients with recur-
rent HCC who underwent repeat hepatectomy at a
single center. The purpose of this study was to
retrospectively clarify the significance of repeat
hepatectomy in the treatment of recurrent HCC.

METHODS

From January 1990 to December 2004, 483 con-
secutive patients underwent an initial hepatectomy
with curative intent for HCC at Hiroshima Univer-
sity Hospital (Hiroshima, Japan) by a single team.
Among the 483 patients, 279 (58%) developed in-
trahepatic recurrence, and 70 patients underwent a
second hepatectomy (rate of repeat hepatectomy,
25%). During the same time period, 21 additional
patients also underwent a second hepatectomy; 4 of
these patients had undergone initial hepatectomy
at our institute before January 1990 and 17 patients
had undergone initial hepatectomy at other hospi-
tals. Of the total of 91 patients, 7 patients received
a second hepatectomy with palliative intent, such as
mass reduction surgery for large HCC concomitant
with multiple intrahepatic metastases or distant me-
tastases; these patients were excluded from this
study. The remaining 84 patients underwent a sec-
ond hepatectomy with curative intent and were

included in this retrospective study. Among the 84

patients, 8 patients underwent third hepatectomies
for second recurrences, and 2 patients underwent
fourth hepatectomies for third recurrences. There
were 64 men and 20 women with a mean age of 66

years (range, 39 to 84 years) who underwent a '

second hepatectomy.

Cancer stage was classified according to the new
_American Joint Committee on Cancer (AJCC)/Inter
nal Union Against Cancer (UICC) Tumor, Node,
Metastasis (TNM) staging system.?? Hepatectomy of
less than 1 segment according to Couinaud’s seg-
mentation®® was defined as limited resection. For
patients undergoing multiple resections, the most
important procedure was considered to be the
main type of hepatectomy. When a patient had
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insufficient hepatic functional reserve within which
all tmors could be resected, an intraoperative
ablation therapy, such as ethanol injection, micro-
wave coagulation, or radiofrequency ablation (RFA),

‘was added to hepatectomy for a limited number of

small residual tumors.
Indication of repeat hepatectomy for recurrent

.HCC and operative procedure. The selection of

type of hepatectomy was made on the basis of liver
function and tumor location. Liver function was
assessed by the Child-Pugh classification®* of sever-

ity of liver disease and indocyanine green retention

rate at 15 minutes. Child-Pugh class C was regarded

‘as a contraindication’ for hepatectomy. Hepatec-
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tomy was indicated when all tumors detected by
preoperative imaging modalities could be resected
within the hepatic functional reserve or could be
treated with the addition of intraoperative ablation
therapy to hepatectomy. In contrast; when the re-
current HCC tumors were 2 cm or less in size and
the number of tumors was 3 or less, percutaneous
ablation therapies were preferable despite the fea-
sibility of repeat hepatectomy, depending on tu-
mor location in the liver. The indication for repeat
hepatectomy for patients with recurrent HCC
throughout the period of the present study did not
change.

Intermittent hepatic mﬂow occlusion was per-
formed during hepatic parenchymal transection if
necessary. The main inflow occlusion technique
used primarily was a Pringle maneuver, which was
maintained for 15 minutes and released for 5 min-
utes, and was performed using a soft bowel clamp
or toumiquet.25 Parenchymal transection was per-
formed using an ultrasonic dissector (Sonop 5000;
Aloka Co, Lid, Tokyo, Japan) combined with a
bipolar electrocautery.

Statistical analysis. Statistical analyses using stan-
dard tests (chi-square test, ¢ test) were performed
when appropriate. Overall survival rates and recur-
rence-free survival rates were computed by the
Kaplan-Meier method and compared between
groups by the log-rank test. Factors that were found
to significantly influence survival were then used in
the stepwise Cox proportional hazards regression
model for multivariate analysis. Significance was
defined as a P value <.05. Statistical analyses were
performed using StatView for Windows, version 5.0
(SAS Institute, Cary NC).

Follow-up. Follow-up evaluation after hepatec-
tomy consisted of physical examinations, blood
chemisuy tests, and measurements of levels of tu-
mor markers, including alpha-fetoprotein and des-
gamma-carboxy prothrombin, every month for 2
years. After 2 years, the patients were assessed every
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3 months. Patients were examined by ultrasonogra-
phy every 3 months and by chest and abdominal
computed tomography (CT) every 6 months. Heli-
cal CT and multidetector-row CT were introduced
at our institute in April 1995 and March. 1999,
respectively. When recurrence was indicated by any
of these examinations, patients underwent hepatic
angiography. CT during hepatic arteriography and
CT during arterial portography were introduced at
our institute in January 1999 and have been used
routinely since that time. The mean and median
follow-up periods after the second hepatectomy
were 36 and 31 months (range, 4 to 143 months),
respectively.

RESULTS

Patients’ characteristics -and operative proce-
dures of the 94 repeat hepatectomies for the 84
patients are summarized in Table I Data aré shown
separately for second, third, and fourth hepatecto-
mies. Among the 84 patients, 62% of the patients
undergoing resection had hepatiis C infection,
and 67% had histologically confirmed cirrhosis at
the second hepatectomy. The remaining 33% had
evidence of chronic hepatitis. Mean tumor sizes in
diameter at the second and third hepatectomies
were 2.8 cm and 2.7 cm, respectively. At the second
hepatectomy, 31 patients (37%) had multiple tu-
mors; at the third hepatectomy, 7 patients (88%)
had multiple tumors. A total of 18 patients (21%)
at the second hepatectomy and 3 patients (38%) at
the third hepatectomy had macroscopic vascular
invasion (tumor thrombus in the vasculature). Ac-
cording to the TNM staging system, cancer stages at
the second hepatectomy were stage I in 40 patients
(48%), stage Il in 34 patients (40%), and stage I1IA
in 10 patients (12%). Types of initial hepatectomy
performed in the 84 patients were hemihepatec-
tomy in 6 patients, bisegmentectomy in 7 patients,
segmentectomy in 17 patients, and limited resec-
tion in 54 patients. Although anatomic resections,
including-hemihepatectomy, bisegmentectomy, or
segmentectomy, were performed in 24 (26%) of
the patients at the second hepatectomy and in 8
(37%) of the patients at the third hepatéctomy,
most procedures performed for recurrent HCC
were limited resection. A total of 9 patients (10%)
at the second hepatectomy and 2 patients (25%) at
the third hepatectomy underwent multiple resec-
tions for multiple, recurrent HCC. Intraoperative
ablation therapy was added in 15 patients (16%) at
the second hepatectomy.

Intraoperative and postoperative data for the 94
repeat hepatectomies in 84 patients with recurrent
HCC are summarized in Table II. The mean oper-
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Table 1. Patients’characteristics and operative
procedures for 94 repeat hepatectomies in 84
patients

Second Hx  Third Hx  Fourth Hx
(n= 84) (n=28) (n=2)
Age at operation  65.5 =78 69.2 £ 9.0 60, 66
) '
Gender: Male 64 (76) 4 1
HCV-positive 52 (62) 5 2
HBV-positive 27 (32) 3 0
Cirrhotic liver 56 (67) 4 1
Child-Pugh class A 71 (85) 8 2
ICG-R5 (%)* 177 £ 9.0 18.0 = 10.4 18.2, 20.0
Tumor size in 28*+19 27=*15 15,20
diameter (cm) :
Single tumor 53 (63) 1 2
"Macroscopic 18 (21) 3 0
vascular
invasion ]
AJCC/UICC TNM
staget
I - 40 (48) . 1 2
11 34 (40) 5. 0
1I1A 10 (12) 2 0
Meeting the Milan 56 (67) 5 .2
criteria
Type of initial Hx: 13 (15)
Major}
Type of repeated 11 (13) 2 0
Hx: Major} ’ .
Intraoperative 15 (18) 0 0
additional

procedures§

«, Number of patients; /7x, hepatectomy; HCV, hepatitis G virus; HBY,
hepatitis B virus.

Data are expressed as means * standard deviation or as number of
patients (% of total patients). .

*ICG-Ry3, indocyanine green retention rate at 15 minutes.

fCancer stage was classified according to the new AJCC/UIGC TNM
staging.*?

1Hepatectomy of 2 or more segments according to Chuinard’s segmen-
tation.?

§Ethanol injection therapy, microwave coagulation therapy, or radiofie-
quency ablation therapy.

ation times in the second and third hepatectomies
were 265 minutes (range, 90,to 650 minutes) and
300 minutes (range, 170 to 370 minutes), respec-
tively. The mean blood losses in the second and
third hepatectomies were 603 mL (range, 10 to
5300 mL) and 502 mL (range, 170 to 1250 mL),
respectively. Eight patients (10%) received perioper-
ative blood transfusion at the second hepatectomy or
during their perioperative periods; however, no pa-
tient received perioperative blood wansfusion at
the third or fourth hepatectomy. Postoperative
complications occurred in 19 of the 84 patents
(23%) who underwent a second hepatectomy and
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Table II. Intraoperative and postoperative data
of 94 repeat hepatectomies for 84 patients with
recurrent hepatocellular carcinoma

Second Hx  Third Hx  Fourth Hx
(n = 84) n=28) (n=2)
Operation time 265 + 111 300 = 77 145, 210
(min)
Inflow occlusion 51 (61) 7 (88) 0
Blood loss (ml) 603 = 876 502 * 408 50, 50
Perioperative 8 (10) 0 (0) 0 (0)
blood
transfusion
Postoperative
complications
Major 9 1 0
Minor 11* 0
Morbidity (%) 23 38 | .0
30-day mortality 0 0 0
90-day mortality 0 1 0

n, Number of patients; Hx, hepatectomy.

Data are expressed as means % standard deviation or as number of
patients (% of total patients).

*One patient had two minor complications.

in 3 of the 8 patients (38%) who underwent a third
hepatectomy; no postoperative complications oc-
curred in the 2 patients who underwent a fourth
hepatectomy. Although there were no deaths
within 30 days after repeat hepatectomy, 1 patient
died on postoperative day 41 after a third hepatec-
tomy due to cardiac complications. The inhospital
death rate in patients who underwent the 94 repeat
hepatectomies was 1%.

The 1-, 3, and 5-year overall survival rates of the
84 patients after the second hepatectomy were
88%, 67%, and 50%, respectively. The correspond-
ing recurrence-free survival rates of those 84 pa-
tients after the second hepatectomy were 56%,
25%, and 10%, respectively (Fig 1). Mean recur-
rence-free intervals after initial hepatectomy in the
84 patients, aftér the second hepatectomy in the 57
patients, and after the third hepatectomy in the 7
patients were 29 months, 13 months, and 8 months,
respectively. There were differences between recur-
rence-free intervals after the initial hepatectomy
compared to the second hepatectomy (P < .001)
and between recurrence-free intervals after the ini-
tial hepatectomy compared to those after the third
hepatectomy (P = .017) (Table III).

All significant factors affecting overall survival
after the second hepatectomy in univariate analysis
included tumor diameter larger than 3 cm (P =
.017), tumor(s) exceeding the Milan criteria (P =
.002), TNM stage IIIA according to the AJCC/
UICC classification system(P = .021), presence of
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Fig 1. Overall survival (solid ling and recurrence-free
survival (dotted line) curves for 84 patients after second
hepatectomy.

Table III. Comparison of recurrence-free
intervals '

Recurence-free interval (m )

n Mean - Median Range
After initial ‘84 289 224  (2.7-102.6)
hepatectomy '
After second 57 13.3 8.9 (0.4-50.3)
hepatectomy '
After third 7 7.5 5.2 (1.8-14.7)
hepatectomy

macroscopic vascular invasion (P < .001), presence
of microscopic vascular invasion (P = .001), second
hepatectomy performed between 1990 and 1996
(P < .001), blood loss of more than 1000 mL (P =
.007), and perioperative blood transfusion (P =
.001) (Table IV). There were no significant factors
at initial hepatectomy affecting the overall survival
after the second hepatectomy (data not shown).

In the multivariate analysis according to. the
stepwise Cox proportional hazards model, a second
hepatectomy performed between 1990 and 1996
(P < .001) and the presence of microscopic vascu-
lar invasion at a second hepatectomy (P = .001)
were the significant and independent adverse prog-
nostic factors for overall survival after the second
hepatectomy (data not shown).

To - evaluate the differences between back-
grounds of patients who underwent a second
hepatectomy in different eras, a subgroup that un-
derwent a second hepatectomy between 1997 and
2004 was compared with a group that underwent a
second hepatectomy between 1990 and 1996 with
regard to prognostic factors that were shown by
univariate analysis to have affected overall survival



Surgery
Volume 141, Number 5

Table IV. Overall survival rates after second
hepatectomy according to clinicopathologic
factors at the second hepatectomy
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Table V. Comparison of patients’ backgrounds
according to the period in which the second
hepatectomy was performed

Survival after
second Hx

(%)

Variables at the second Hx n  3year S-year P value

Tumor size in diameter (cm)

=3 53 70 60 .017
>3 31 59 33
Milan criteria
Meet 56 83 62 .002
Exceed 28 38 29
AJCC/UICC TNM stage*
1 40 86 61 021
11 32 b4 48
II1A 12 33 22
Macroscopic vascular -
invasion
No 66 79 61 <.001
Yes 18 30 18
Microscopic vascular invasion
No 57 81 62 .001
Yes 28 37 22
Tumor differentiationt
Well 14 83 61 077
Moderately 60 066 48
Poorly 9 37 —
Year of second Hx
1990-1996 20 40 10 <.001
1997-2004 64 78 71
Blood loss (ml)
=1,000 69 72 52 .007
>1,000 15 36 24
Perioperative blood
transfusion
No 7% 72 54 001
Yes 8§ 42 28

1, Number of patients; Hx, hepatectomy.

The other factors did not reach statistically significant values.

*Cancer stage was classified according to the new AJCC/UICC TNM
staging system.2?

1TTwo patients had uncertain pathologic diagnoses of tumor differentia-
tion due to entire necrosis of the tumor induced by preoperative trans-
catheter arterial chemoembolization.

(Table V). The former group had a higher ratio of
patients meeting the Milan criteria than did the
latter group (P = .004). The former group had
lesser ratios of patients whose HCC had macro-
scopic vascular invasion (P = .020), patients whose
blood loss during the second hepatectomy was less
than 1000 mL, and patients who received no blood
transfusion during the perioperative periods than
did the latter group (P = .003 and P < .001,
respectively).
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Time periods in which
second Hx was
performed

1990-1996 1997-2004

Variables (n=20) (n= 64) P value
At second Hx
Milan criteria
Meet 8 48 .004
Exceed 12 16
Macroscopic vascular
invasion
No 12 54 .020
Yes 8 10
Blood loss (ml)
=1,000 12 57 .003
>1,000 8 7
Perioperative blood
transfusion
No 13 63 <.001
Yes 7 1

n, Number of patients; Hx, hepatectomy.
The other factors did not reach statistically significant values.

The 1-, 3-, and 5-year overall survival rates after
the second hepatectomy in 46 patients who under-
went thé second hepatectomy between 1997 and
2004 and who had no microscopic vascular invasion
at the second hepatectomy were 96%, 90%, and
80%, respectively. The corresponding recurrence-
free survival rates after the second hepatectomy in
those 46 patients were 71%, 33%, and 6%, respec-
tively (Fig 2).

DISCUSSION

Most studies addressing the role of repeat hep-
atectomy for recurrent HCC have included small
numbers of patients.”* The main reason is the low
rate of resectability in patients with intrahepatic
recurrence because of poor hepatic functional re-
serve and/or unresectable tumor dissemination in
the liver remnant at the diagnosis of recurrence.
The rate of repeat hepatectomy for HCC recur-
rence after initial hepatectomy has been reported
recently to be 10% to 31%.%%!' In our series,
the rate of re-resection was 25%. This study is the
largest series of patients who have undergone
repeat hepatectomy for recurrent HCC. Thus,
the results obtained from the present retrospective
study might provide useful information on treat-
ment strategy for recurrent HCC.
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Fig 2. Overall survival (solid line) and recurrence-free
survival (dotted line) curves for 46 patients who underwent
a second hepatectomy between 1997 and 2004 and who
had no microscopic vascular invasion at the second hep-
atectomy.

Repeated hepatectomy has good long-term re-
sults; the cumulative 5-year survival rates after a
second hepatectomy have been reported to be 41%
to 69%,%'! and the rate was 50% in our series.
Percutaneous ablation therapies have been the
preferable treatment modalities for small-sized and
a small number of HCC. There have been, how-
ever, few studies on percutaneous thermal ablation
therapies to evaluate the superiority of local abla-
ton therapies for recurrent HCC compared to re-
peat hepa\te(:tomy.%’27 We reported previously the
results of percutaneous microwave coagulation

“therapy for recurrent HCC after curative hepatec-

tomy. Local recurrence after the ablation therapy
occurred in one half of the patients, and the 4-year
survival rate was 50%.%° In a recent study on per-
cutaneous RFA for HCC recurrence after hepatec-
tomy, the overall 5-year survival rate after RFA
was only 18%, and the local recurrence rate was
13.6%.27 Moreover, these therapies are sometimes
ineffective for neoplasms on the liver surface or
near large vessels. Postoperative adhesions between
the remnant liver and the gastrointestinal tract may
prevent patients with recurrent HCC after hepa-
tectomy from undergoing percutaneous thermal
ablation therapy. Repeat hepatectomy, at the
present time, is the first choice of treatment when
recurrent HCC can be treated by local treatment,
and the patient has preserved liver function.

A few studies have revealed the poor prognostic
factors after a second hepatectomy.>® Shimada
et al® reported that microscopic portal vein inva-
sion at initial hepatectomy was the only indepen-
dent poor prognostic factor. They suggested that
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micrometastases occur through the portal vein in
primary HCC, and a few of them grow as large as
present diagnostic devices could detect. The detect-
able tumor masses were resected, but any remain-
ing metastases from the primary HCC still might
grow after repeat hepatectomy, indicating the lim-
its of diagnostic accuracy.® Minagawa et al® re-
ported that independent poor prognostic factors
were a recurrence-free interval of less than 1 year,
tumor multiplicity at initial hepatectomy, and
microscopic portal vein invasion at the second hep-
atectomy. In the present study, a second hepatec-
tomy performed before 1996 and the presence of
microscopic vascular invasion at the second hepa-
tectomy were the independent adverse prognostic
factors. Recent advances in imaging modalities
have made it possible to select patients who are true
candidates for repeat hepatectomy. Not only ad-
vances in imaging modalities but also technical
refinement in hepatectomy might be involved in
the significant improvement of survival after the
second hepatectomy, as indicated in the present
study. Regarding the recurrence-free. interval be-
tween an initial and a second hepatectomy, approx-
imately 60% of recurrent neoplasms observed
within 1 year after initial hepatectomy in our series
were single nodules in the liver remnant (data not
shown), and the majority of these recurrences
might have occurred as de novo tumor develop-
ment in the liver remnant. Therefore, the progno-
sis of patients who developed recurrence within
1 year after initial hepatectomy was not so poor that
the recurrence-free interval after initial hepatec-
tomy would not affect the prognosis after the
second hepatectomy.

We performed repeat hepatectomy for recur-
rent HCC based on the same criteria for indication
as those for initial hepatectomy for primary HCC.
Accordingly, recurrent HCC with macroscopic vas-
cular invasion is within the indication of a second
hepatectomy. Therefore, approximately 20% of the
patients included in the present study had macro-
scopic vascular invasion at the second hepatectomy.
The 5-year survival rate of patients with recurrent
HCC without microscopic vascular invasion who
underwent a second hepatectomy in the recent
period reached 80%, and these patients with pre-
served liver function should be considered as can-
didates for repeat hepatectomy. A disappointing
result in this study, which also was seen in another
study,® was the high rate of recurrence after the
second hepatectomy: 5-year recurrencefree sur-
vival rate was only 10%. The rate was only 6% even
in patients without microscopic vascular invasion
who underwent the second hepatectomy during



