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BACKGROUND: It is not certain whether Klatskin tumor
should be a routine indication for orthotopic liver trans-
plantation (OLT). This study was to summarize the indi-
cation and value of orthotopic liver transplantation for pa-
tients with Klatskin tumor.

METHODS: Forty patients with Klatskin tumors including
5 patents who had had liver transplantation { LTx) and 35
patients who had not undergone LTx ( WLTx) from Janu-
ary 1992 to December 2003 were analyzed retrospectively.
Their TNM stages were comparable in both groups. In the
LTx group, 4 patients had Klatskin tumor including recur-
rent tumor after resection (1), and 1 cancerization from
Carolis disease. Biliary duct anastomosis was made by
Roux-en-Y choledochojejunostomy in 2, and end-to-end
choledochocholedochostomy (C-C) in 3.

RESULTS: In the LTx group, the total resection rate and
radical resection rate were both 100%. Four patients have
been surviving for 48, 38, 21 and 5 months, respectively,
except one died from bile leakage at day 40 afier transplan-
tation. All 4 survivors enjoyed good life without tumors at
local and distant sites, even though 2 of these patients de-
veloped biliary stricture, which was soon resolved by radio-
logical intervention. The 1-,3-year survival rates were both
80% in this group. The total resection rate and radical re-
section rate in the WLTx group were 63.0% (17/27 ) and
40.7% (11/27 ) and, the 1-, 3-, 5-year survival rates were
32.2%, 8.0%, 0%, respectively. There were significant
differences between the two groups in radical resection rates
and survival rates( P =0.016).

CONCLUSIONS: OLT is a good choice for patients with
unresectable Klatskin tumor by routine modalities. The
prognosis of patients undergoing OLT is encouraging.
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Introduction
C ases of Klatsskin tumor or hilar cholangiocarci-

noma account for about 60% -75% of cases of
extrahepatic duct carcinoma.['] It is a trouble
of clinical surgery because of its low resection rate and
poor prognosis. 2] By radical resection the patients may
have a longer survival [*] but the rate of radical resection
for the tumor is only about 30% [*! because it is situated
in the hilar and involves easily both sides of the portal
vein, hepatic artery and secondary biliary tract. Ortho-
topic liver transplantation ( OLT') could resect the tumor
and the involved bile duct completely, which is the first
choice for radical resection of Klaskin tumor theoretical-
ly.[3] There is a controversy over the value of OLT for
the patient with Klatskin tumor (%] but it is rarely repor-
ted in China. Since 1992 we have accomplished 240 ca-
ses of OLT, in whom 5 recipients were patients with
Klatskin tumor.

Methods

Forty patients with Klatskin tumors including 5 patients
who had undergone liver transplantation (LTx) and 35
who had not had LTx ( WLTx) from Januvary 1992 to
December 2003 were analyzed retrospectively. The clini-
cal data of the 5 patients were shown in Table. In the
LTx group consisted of 4 patients with Klaskin tumor
including recurrent tumor after resection (1 patient),
and 1 patient with cancerization from Carolis disease.
The 5 patients were in IV, stage ( TINM stage,
UICC1997 ) and their liver function was graded Child C
before operation. Bismuth-Corlette typing showed that
2 patients were in IIla and 3 in IV. Blumgart T Staging
revealed 1 was in T,, 2 in Ty and 2 in T,. Exploration

revealed that all tumors could not be radically resected by
routine modalities. Classical OLT was performed and
the bile duct was reconstructed by a Roux-en-Y chole-
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Table. The clinical data of 5 patients with Klastkin tumor in the LTx group

Variables 1 2 3 4 5
Sex Male Male Male Fermale Fermale
Age(years) 2 52 47 61 64
Compounding - Carolis disease - Posthepatitic cirrhosis Cholangiocardnoma
disease recurrence
Tumor size(cm ) Ix2 fill 2%2 4%3.5 1.5%1.5
Invaded steuctare Common hepatic doct, Common hepatic doct Common hepatic duct Common hepatic duct Common hepatic duct
right secondary bile and both sides of and both sides of and both sides of and right secondary
duct and metastasis in secondary bile duct secondary bile duct secondary bile doct bile duct
night liver
Bismoth type IIa v v v IIla
TINM stage T3NoMg, IV, T3NgMg, IV, T3MN Mg, IV, T3N;M, IV, T3N Mo, IV,
Blumgart stage Ty T, T, T, T,
Liver function {Child) C o} o} o} o}
Pathology Adenocarcinoma me- Carolis disease Adenocarcinoma me- Adenocarcinoma low Adenocarcinoma me-
divm differentiation cancerization divm differentiation differentiation divm differentiation
PTINM stage pT3NpM, PTaNM, PTaNi M, PT3N My PT3N M,
Bile duct cC cJ ccC c-C cJ
reconstructed
Complication Acute rejection biliary Acute rejection Biliary stricture Thrombus in hepatic Infection
after operation stricture infection infection artery ;bile leakage;in-
fection in abdominal
Final/ survival time Survival/48 Survival /38 Survival/21 Dead/1.3 Survival /5
(month)
100 7 Survival rates compared { P=C.016) [ radical resection (11), and palliative resection (6)], 3
{ common bile duct resection and choledochojejunosto-
£ 8oy my, 5 square lobe resection and choledochojejunosto-
g i my, 7 left hemihepatectomy and choledochojejunosto-
_:.: 60 | }L — LTz my, and 2 hep.ato—pancrea.ti.col—du?denostolmy. Ten pa-
£ Y e FLTX tients were subjected to palliative intra-drainage (3) or
2 40 ey extra-drainage (5 )or biopsy (2). Eight patients were
_:J"‘S: tm, given traditional Chinese medicine or immunotherapy.
B 20F ey The survival rate of the two groups were calculated by
2 . .
& S S the Kaplan-Meier method and the log-rank test with
L L ' L . SPSS10. O statistical software of the adjustment for the
g 405 800 12C0 1600 2000

Survival time{ d)

Fig. The survival curve of the LTx and WLTx groups.

dochojejunostomy in 2 patients, and end-to-end chole-
dochocholedochostomy (C-C) in 3 (2 with T-tube
drainage and 1 without). All patients received predniso-
lone and either cyclosporin and azathioprine or tacroli-
mus as immunosuppressive agents after transplantation.
To make the two groups comparable, 35 patients
in the same period and in the same IV, stage were cho-
sen for WLTx. Bismuth-Corlette typing showed type I
3 patients, type II 7, type IlTa 3, type Illb 7, type IV
15; and Blumgart T staging revealed; stage T, 8 pa-
dents, T, 5, T4 7, and T, 15. Twenty-seven patients
underwent surgery including resection (17 patients ),

Hepatobiliary Pancreat Dis Int, Vol 4, No 1

types of operation.

Results

In the L'Tx group, the total resection rate and radical re-
section rate were both 100%. The operative modality
was 03 but 80% of the patients suffered from pulmonary
or abdominal infection, and they were recovered after
antibiotic treatment. Acute rejection in 2 patients were
controlled by steroid stroke therapy. Four patients have
been surviving for 48, 38, 21 and 5 months respective-
Iy, except one who died from bile leakage at day 40 af-
ter transplantation. The 4 survivors have a good quality
of life without tumor recurrence or metastasis. The me-
dian survival was 38 months (1 month-48 months), and
the overall 1-, 3-vear survival rates were both 80%.
Even though biliary stricture developed in 2 of the 4 pa-
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tents, it was resolved by radiological intervention.

The total resection rate and radical resection rate in
the WLTx group were 63.0% (17/27 )and 40. 7% (11/
27), respectively. The operative modality was 3.7%
(1/27), and in 11. 1% patients (3/27) developed bile
leakage, which was the commonest complication after
operation. The median survival was 5.8 months (0. 1
month-49. 2 months ), and the overall 1-, 3-, 5-year
survival rates were 32.2%, 8.0%, 0, respectively,
which were lower than those of the L'Tx group ( P =
0.016) (Fig).

Discussion

In recent years the incidence of Klatskin tumor has been
increasing, its resection rate and long-term survival are
still not satisfactory despite surgical techniques have been
greatly improved.!”8] ‘The total resection rate and radi-
cal resection rate of 83 patients with Klatskin tumor were
70.9% (41/58)and 53.4% (31/58) in recent 10 years
at our hospital. The overall 1-, 3-, 5-year survival rates
and those of the radical resection group were 43.8%,
20.6%, 6.4% and 78.6%, 60.2%, 24. 1%, respective-
Iy, indicating that radical resection is an efficient ap-
proach to improving long-term survival of patients with
Klatskin tumor. But the tumor is located in the porta
hepatis hilar, invading both sides of the tri-canal struc-
ture and resulting in hepatic lobe atrophy, which make
local radical resection deifficult.[®] Extensive radical re-
section including Klatskin tumor resection, nodal clea-
rance of heparoduodenal ligament, resection of hepatic
lobe with the caudal lobe and resection of the portal vein
or hepatic artery was advocared in order to increase the
rate of radical resection. ['°] But it is often associated
with many shortcomings such as excessive operative
damage , more postoperative complications, and failure
to carry out radical resection in all patients. The long-
term survival of patients can not be attained.['!] Because
of the biological characteristics of Klatskin tumor and the
specialty or predominance of OLT, OLT is considered
undoubtedly the thorough radical resection. Neverthe-
less, the value of OLT for patients with Klatskin tumor
is stll controvesial. After all, the high risk of tumor re-
currence under long-term immunosuppression, the limi-
ted availability of donor organs and the excellent results
of liver transplantation in non-malignant diseases do not
justify this procedure at present.'2] The radical resection
rate, however, could be increased by OLT, thus offering
a chance for the long-term survival of the patienss.[®] In
this study, 5 patients of the LTx group could not under-
go radical resection with other modality. Lee et all!*]
reported 15 patients with Klatskin tumor who underwent
OLT combined with pancreatoduodenectomy with a
radical resection rate of 93%, which was remarkably
higher than that of the patients who underwent hepatic
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resection { P <0.05). Reviewing Spanish experience in
OLT for 36 patients with Klasskin tumor in 13 years,
Robles et all®] reported the actuarial survival rate at 1,
3, and 5 years after QLT was 82% , 53% , and 30%, re-
spectively. Iwatsuki et all'8] reported 72 patients who
had had hepatic resection (34 patients) or transplantation
(38). The survival rates of these patients at 1, 3, and 5
years after hepatic resection were 74% , 34%, and 9%,
respectively, and those after transplantation were 60% ,
32%, and 25%, respectively. The survival rates were
not significantdy different between the hepatic resection
and transplantation groups (P > 0.05). Our experience
have shown that recipients could get a long-term non-
tumor survival as well as a good life quality. In this study,
the survival rate of the LTx group was remarkably higher
than that in the WLTx group and also better than that in
patients undergoing routine radical resection. These
demonstrate the superiority of OLT for patients with
Klatskin tumor. Hence QLT is a good choice for pa-
tients with advanced-stage unresectable Klasskin tumor
by routine modalities.

Pichlmayr et all'’l suggested the indications of
OLT for patients with Klaskin tumor; (1) tumors of
UICC II stage that could not be resected by exploration;
(2)Tumors for R, resection (no residual tumor) that

could not be completed because of tumor focus centeri-
zed, with R, ( microscopic residual tumor ) or R, re-
section (gross residual tumor) possible; (3 ) recurrent
tumors after resection. The bile duct could be recon-
structed by a Roux-en-Y choledochojejunostomy or
end-to-end choledochocholedochostomy { C-C). As to
the latter, it must be assured that the distal wedge of the
recipient bile duct was negative pathologically. In this
study, the bile ducts of 3 recipients in the LTx group
were reconstructed by end-to-end choledochocholedo-
chostomy ( C-C), and no local tumor recurrence was
observed. But 2 patients with a long-survival developed
biliary stricture, which may be due to the clearance of
the hepatoduodenal ligament. The stricture was resolved
by radiological intervention. 8:1%] The necessity of ra-
diochemotherapy preoperation or postoperation was not
confirmed. (20
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