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Background: Liver transplantation in patients with unresectable early-stage (<3 cm, node negative) hilar
cholangiocarcinoma has been recently reported to be associated with longer survival compared to liver
resection and therefore suggested as potential treatment option also in resectable disease. Here, we
investigated the outcome of resection in early-stage tumours as the standard of care in an experienced
European centre.
Methods: Patients with de novo resectable hilar cholangiocarcinomas who underwent liver resection
between mid-2009 and December 2017 were classified as early-stage (<3 cm and node negative) or later-
stage tumours (�3 cm and/or node positive), and were investigated with respect to clinical outcome.
Results: Fifty-six patients were analyzed of whom 17 had early-stage tumours and 39 had later-stage
tumours. The sex ratio (m:f) was 30:26. The median age was 65 years (range 33e80). The median
follow-up was 17.0 months (range 0.7e92.4). 5-year overall survival (OS) rates were 82% in patients with
early-stage tumours and 23% in patients with later-stage tumours, respectively. Median OS was 89.9
months and 27.6 months, respectively (HR 0.25 (95% CI 0.08e0.84), P¼ 0.024).
Conclusions: In an experienced European centre, 5-year survival rates after liver resection for early-stage
hilar cholangiocarcinoma are comparable with reported outcomes after transplantation. The results of
this study question the value of liver transplantation in this setting, especially with respect to the
shortage of transplantable organs worldwide.
© 2018 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical

Oncology. All rights reserved.
Introduction

Cholangiocarcinoma is a malignant tumour of the biliary tree
with the liver hilum being the most common tumour location. Its
incidence is approximately 2/100,000 individuals in a Western
society [1,2]. Patients with hilar cholangiocarcinoma usually pre-
sent with painless jaundice and require interventional drainage.
Unfortunately, most patients are unresectable at the time of diag-
nosis due to locally advanced or metastatic disease [3]. In patients
with resectable disease, surgical resection is the gold standard of
treatment [4]. However, resection is technically challenging as
dissection along vital structures such as the hepatic artery and the
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portal vein is required, as well as a biliodigestive anastomosis. In
addition, postoperative morbidity is substantial with a reported
rate of up to 60% even in experienced centres [5]. Prognosis of hilar
cholangiocarcinoma is usually poor but 5-year overall survival (OS)
rates of 20e45% can be achieved in experienced centres [3,5e7].

Until now, tumour differentiation, resection margin status and
lymph node status have been reported as clinically relevant prog-
nosticators [5]. Additional pathological factors associated with
prognosis include perineural and lymphovascular invasion [8,9].

The Mayo Clinic has previously reported their landmark data on
liver transplantation following preoperative chemoradiation in
patients with unresectable hilar cholangiocarcinoma [10,11]. After
319 patients treated per protocol and 199 patients who underwent
transplantation the 5-year OS rate at the Mayo Clinic was 56% in
patients with de novo cholangiocarcinoma [12]. In a recent multi-
centre study by Ethun et al., liver transplantation after
opean Society of Surgical Oncology. All rights reserved.
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neoadjuvant chemoradiation was investigated as a potentially
curative treatment approach in patients with unresectable hilar
cholangiocarcinoma and compared to patients with tumours who
underwent resection (5-year OS 64% (transplant) versus 18%
(resection), P< 0.001). In patients with de novo chol-
angiocarcinoma, the authors reported a 5-year OS for transplant
patients with unresectable tumours of 54% versus 29% for resection
patients with early-stage tumours (<3 cm radial diameter, node
negative disease). The authors therefore concluded that these re-
sults warrant prospective investigation of transplantation in pa-
tients with resectable disease [13].

To address the question of treatment options for early-stage
resectable hilar cholangiocarcinoma, we investigated clinical
outcome in patients with histologically confirmed tumours <3 cm
and N0-status who underwent liver resection in curative intent in
an experienced European centre and who would have met the
inclusion criteria for transplantation reported by Ethun et al. [13].
Table 1
Patient and tumour characteristics.

Variable Early-stage tumour n¼
Age, years 63.8 (10.5)
Sex ratio (M:F) 8:9
ASA
1 6
2 6
3 5
Tumour grade
G1 3
G2 8
G3 6
Tumour classification
T1 1
T2 14
T3 1
T4 1
Node classification
N0 17
N1 0
R status
R0 16
R1 1
Tumour size (mm) 20 (8e29)
Bismuth-Corlette classification
I 0
II 3
III 12
IV 2
Lymphovascular invasion
Present 8
Absent 9
Perineural invasion
Present 15
Absent 2
Preoperative biliary drainage
Yes 17
No 0
Liver resection
Yes 13
No 4
Type of resection
Radical bile duct resection 4
Left hemihepatectomy, seg 1 þ EHBD 4
Right hemihepatectomy, seg 1 þ EHBD 1
Left trisectionectomy, seg 1 þ EHBD 3
Right trisectionectomy, seg 1 þ EHBD 5
Portal vein resection
Yes 7
No 10
Material and methods

Consecutive patients who underwent resection of de novo
resectable hilar cholangiocarcinoma in curative intent at the Ain-
tree University Hospital between mid-2009 and 2017 were
enrolled. Patients with intrahepatic cholangiocarcinoma were
excluded. None of the patients had primary sclerosing cholangitis
(PSC). Clinical data were obtained from a prospectively maintained
database. The study was approved by the institutional review
board. Patients were classified as having early-stage tumours (sol-
itary <3 cm radial diameter and node negative upon histological
examination) or later-stage tumours (�3 cm and/or node positive).
Patient groups were compared with respect to OS. Other factors
analyzed were age, sex, ASA grade, tumour stage, tumour grade,
node stage, presence of lymphatic vessel or perineural invasion,
resection margin, presence of preoperative biliary drainage, clas-
sification according to Bismuth-Corlette, type of resection and
portal vein resection [14]. All patients were assessed at the local
multidisciplinary tumour board and underwent preoperative
contrast-enhanced multiphase CT of chest, abdomen and pelvis,
17 Later-stage tumour n¼ 39 P value

63.1 (11.4) 0.80
22:17 0.57

0.59
18
14
7

0.48
10
21
8

0.19
7
26
6
0

<0.001
16
23

0.14
29
10
35 (10e65) <0.001

0.89
0
8
25
6

1.00
18
21

1.00
33
6

0.16
33
6

0.72
32
7

0.69
7
8
5
12
7

0.54
12
27
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and staging laparoscopy for disease assessment and to exclude
peritoneal disease prior to the tumour resection. Additionally, MRI
of the liver was performed in 40 patients and PET-CT in one patient.
Biliodigestive reconstruction was performed with an end-to-side
Roux-en-Y anastomosis. Postoperative morbidity and mortality
within the first 90 days after surgery was documented using the
Clavien-Dindo classification [15].

Follow-up

Patients were followed up every 6 months after the operation
with clinical investigation, blood test including CEA and CA19-9
levels and contrast-enhanced multiphase CT of chest, abdomen
and pelvis for the first 2 years, and once a year thereafter.

Statistical analysis

Normally distributed continuous values were presented as
mean (±standard deviation) and compared using the Student's t-
test, otherwise as median (range) and compared using the Mann-
Whitney U test. Categorical variables were compared using chi-
square test. OS was defined as time from surgery to death, or
censored at the time of the last follow-up. Fur survival analysis,
Kaplan-Meier curveswere created and compared using the log rank
test. In addition, Cox regression analyses were performed. P
values< 0.05 were considered statistically significant. All statistical
analyses were performed using SPSS 24.0 (IBM, Armonk, NY, USA).

Results

Fifty-six of 60 eligible patients were analyzed. In the remaining
four patients, available information on tumour size or node status
was insufficient to characterize the tumour as early or later-stage,
Fig. 1. OS according to tumour size and lymph node status (<3 cm and
thus they were therefore not included in this study. The sex ratio
(m:f) was 30:26. The median age was 65 years (range 33e80). The
median follow-up was 17.0 months (range 0.7e92.4). Of 56 pa-
tients, 17 had a tumour <3 cm and a node negative status while 39
patients had a tumour �3 cm and/or node positive status. Patient
demographics are given in Table 1.

The median OS for the whole cohort was 33.5 months (95% CI
15.8e51.3). The median OS in patients with early-stage tumours
was significantly longer compared to patients with later-stage tu-
mours (89.9 vs. 27.6 months, HR 0.25 (95% CI 0.08e0.84),
P¼ 0.024). The 1-, 3- and 5-year OS rates were 82% versus 76%, 82%
versus 38%, and 82% versus 23%, respectively (Fig. 1). The only other
variable that was associated with OS in univariable Cox regression
analysis was node status (HR 3.33, P¼ 0.003) (Table 2). As patients
were grouped into early-stage and later-stage tumours with respect
to node status, these two variables were not included into a
multivariable Cox regression analysis.

Postoperative mortality within 90 days was 7 of 56 patients, this
was not significantly different in patients with early-stage or later-
stage tumours (0 of 17 versus 7 of 39, P¼ 0.09), respectively.
Postoperative complications are given in Table 3. Postoperative
morbidity within 90 days was also not significantly different be-
tween the groups (11 of 17 versus 23 of 39, P¼ 0.77).

Discussion

This study investigated the clinical outcome after resection of
hilar cholangiocarcinoma in patients with early-stage tumours.
Unsurprisingly, overall survival was significantly longer compared
to patients with later-stage tumours. Moreover, 5-year OS in pa-
tients with early-stage tumours treated at our centre (82%) was
substantially higher compared to patients with early-stage tumours
who underwent resection (29%) as reported in the recent multi-
node negative vs. �3 cm and/or node positive, log rank P¼ 0.015).



Table 2
Univariable and multivariable Cox regression analyses of factors associated with OS.

Variable Univariable

HR (95% CI) P value

Age 0.59
>70 years 0.78 (0.31, 1.93)
�70 years 1 (Reference)
Sex 0.48
Female 1.30 (0.63, 2.68)
Male 1 (Reference)
ASA 0.97
3 1.02 (0.41, 2.53)
1, 2 1 (Reference)
Tumour grade 0.05
G3 2.24 (0.99, 5.08)
G1, G2 1 (Reference)
Tumour classification 0.23
T3, T4 1.74 (0.70, 4.35)
T1, T2 1 (Reference)
Node classification 0.003
N1 3.33 (1.51, 7.31)
N0 1 (Reference)
R status 0.13
R1 2.06 (0.81, 5.21)
R0 1 (Reference)
Lymphovascular invasion 0.62
Present 1.22 (0.56, 2.69)
Absent 1 (Reference)
Perineural invasion 0.17
Present 2.80 (0.65, 11.95)
Absent 1 (Reference)
Preoperative biliary drainage 0.74
Yes 1.23 (0.37, 4.11)
No 1 (Reference)
Liver resection 0.09
Yes 0.40 (0.14, 1.14)
No 1 (Reference)
Portal vein resection 0.24
Yes 1.58 (0.73, 3.40)
No 1 (Reference)
Early-stage tumour 0.024
Yes 0.25 (0.08, 0.84)
No 1 (Reference)
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centre study [13].
Ethun et al. presented a retrospective multi-centre study

investigating 232 patients, of whom 41 underwent liver trans-
plantation after completing neoadjuvant chemoradiation according
to the Mayo protocol for unresectable disease between 2000 and
2015 [10,13]. The other 191 patients had resectable disease and
underwent liver resection in curative intent. They found that pa-
tients who underwent liver transplantation had a significantly
longer OS compared to patients who underwent liver resection for
resectable disease (5-year OS 64% versus 18%, P< 0.001). When
comparing a subgroup of non-PSC patients with tumours <3 cm in
size and node negative status who underwent liver resection the
difference in survival was still statistically different (5-year OS 54%
versus 29%, P¼ 0.03). The authors therefore concluded that liver
transplantation for unresectable tumours (<3 cm and node nega-
tive) is superior to resection in patients with resectable hilar
cholangiocarcinoma and may be a viable treatment option also in
patients with resectable tumours warranting prospective studies.
However, these conclusions must be considered with caution.

The 5-year OS rate in patients with resectable early-stage tu-
mours (histologically confirmed <3 cm and node negative) who
underwent liver resectionwas only 29% and therefore less than half
that reported in our series (82%). This is especially remarkable as
this is a favorable group with low volume disease and 29% survival
at five years is similar to that reported for all patients (including
bulky node positive disease) who undergo resectionwith 5-year OS
rates between 20 and 45% as previously reported by our group and
other experienced centres [3,5e7]. Also Dr. Nagino, an experienced
hepatobiliary surgeon from the Nagoya University Graduate School
of Medicine in Japan, addressed this fact in his comment to the
study by Ethun et al. and raises strong concerns regarding the use of
transplantation in this setting [16].

One possible explanation for this striking difference in 5-year
OS could be the number of procedures performed at the investi-
gated institutions in the earlier study. Over a period of 15 years,
191 liver resections were performed in ten different centres,
which means that in average less than two resections were per-
formed per centre per year. In contrast, approximately seven re-
sections per year were performed at our centre. This volume
difference may be one of the reasons why 5-year OS was
dramatically better in our centre compared to 5-year OS in the
study reported by Ethun et al.

Another issue that questions the clinical value of liver trans-
plantation in patients with resectable early-stage hilar chol-
angiocarcinoma is the fact that accurate patient selection according
to the proposed criteria is currently not feasible. At present, pre-
operative assessment of tumour size and especially node status
cannot be ensured. This is despite the fact that all patients undergo
preoperative imaging including CT and MRI scans and staging
laparoscopy to rule out peritoneal disease. PET-CT has limited
clinical value in staging of patients with cholangiocarcinomawith a
sensitivity for detecting lymph node metastases ranging from 42 to
76% and does therefore not robustly contribute to identifying pa-
tients who met the criteria for liver transplantation [17e19] This
limitation in preoperative staging meant that in the presented
unresectable cohort seven of 41 patients who underwent trans-
plantation actually had occult nodal disease and an unreported
number of patients had tumours up to 5 cm in size. Unfortunately,
the authors did not report the 5-year OS of patients with histo-
logically proven early-stage tumours who underwent liver trans-
plantation. Classification of early-stage versus later-stage tumours
in our study was performed based on postoperative histological
examination.

Another fact that raises concerns regarding the results presented
by Ethun et al. is the definition of resectability and subsequent pa-
tient selection. In our experience, patients with early-stage tumours
(<3 cm and node negative) who underwent liver transplantation are
rarely unresectable. The question remains how big the fraction of
resectable patients was who were deemed unresectable. If resect-
able, these patients should have rather undergone liver resection.
Moreover, Ethun et al. reported that in their resection group 15 of 52
patients with early-stage tumours had a Bismuth-Corlette type IV
tumour, which is a higher rate compared to our study (2 of 17) [13].
This higher ratemay have also contributed to the higher R1 resection
rate (30%) and the lower 5-year OS rate in their study.

Finally, there are differences in patient characteristics between
patients who underwent transplantation and those who under-
went resection in the study of Ethun et al., which not only refers to
the fact that transplantation patients were deemed unresectable
and resection patients resectable. Patients in the resection group
were significantly older, had a higher bilirubin and a lower R0
resection rate compared to transplant patients. All these differences
may have an influence on the 5-year OS rates in the two groups
[13].

The worldwide shortage of donor organs is another issue that
has to be recognized when discussing treatment modalities for
early-stage resectable hilar cholangiocarcinoma. Therefore, adding
this early-stage disease as an indication for liver transplantation
has to be questioned when liver resection can be safely performed
with excellent clinical outcome in experienced centres. Also Dr.
Rosen from the Mayo Clinic raised concerns regarding



Table 3
Postoperative complications before 90 days after surgery according to Clavien-Dindo
classification.

Type of complications Number of complications

Grade 2
Sepsis requiring IV antibiotics 36
Bile leak without IR drainage 12
Ascites (medically managed) 7
Acute coronary syndrome 3
Thromboembolic event 3
Grade 3a
Abdominal abscess with IR drainage 7
Bile leak with IR drainage 5
Grade 3b
Repeat laparotomy 2
Grade 4
Multi-organ dysfunction syndrome 8
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transplantation in patients with resectable disease in a comment to
the study of Ethun et al. mainly because of the small difference in 5-
year OS in the intention-to-treat populations, which in his opinion
does not justify the use of donor livers [12,13]. Moreover, Dr. Rosen
and colleagues addressed the role of transplantation compared to
resection in patients with de novo hilar cholangiocarcinoma and
found no difference in survival in a subgroup of patients with node
negative disease concluding that resection is the treatment of
choice in patients with resectable disease [20].

At the moment, liver transplantation for resectable hilar chol-
angiocarcinoma in a multidisciplinary treatment approach is an
experimental concept and should only be offered to patients in
prospective clinical studies. The French TRANSPHIL randomised-
controlled trial is currently recruiting patients and should there-
fore be supported to clarify the clinical value of this concept
(clinicaltrials.gov identifier NCT02232932). With respect to unre-
sectable disease, the Mayo clinic reported a 5-year OS rate of 56% in
patients with de novo cholangiocarcinoma and 76% in patients with
PSC-related cholangiocarcinoma [12]. These data suggest that the
latter patients may benefit more from transplantation than patients
with de novo disease.

Finally, patients with node positive disease who undergo liver
resection still have poor survival rates. The BILCAP study has shown
that adjuvant chemotherapy with capecitabine improves clinical
outcome [21]. Nevertheless, new multimodal treatment concepts
are urgently needed to improve survival in this patient population.

However, our study has limitations that have to be considered.
One is the retrospective design of the study. Another limitation that
needs to be acknowledged is the patient number. Furthermore, we
understand that cross-study comparisons have to be considered
with caution. Also, we acknowledge that there are some differences
between patients in the present study and those reported by Ethun
et al. In our study, 12 of 17 patients with early-stage tumours were
ASA 1-2, while in the study by Ethun et al. only 15 of 45 patients
were ASA 1-2. Moreover, in our study 16 of 17 patients had an R0
resection, while only 39 of 56 patients in the study by Ethun et al.
had an R0 resection. Especially, the latter fact may be related to the
higher rate of Bismuth-Corlette type IV tumours and partially
explain the lower 5-year OS rate in the previous study [13].

Conclusions

This study investigating patients with hilar cholangiocarcinoma
shows that resection of early-stage tumours (<3 cm and node
negative) is associated with excellent 5-year survival in an
experienced centre. The results of this study support the clinical
value of liver resection in these patients. With respect to the
shortage of organs for transplantation worldwide, liver trans-
plantation may not be treatment of choice in this favorable patient
group with low volume disease.
Conflicts of interest

The authors declare no conflict of interest.
Acknowledgements

Source of funding: None.
References

[1] Saha SK, Zhu AX, Fuchs CS, Brooks GA. Forty-year trends in chol-
angiocarcinoma incidence in the U.S.: intrahepatic disease on the rise. Oncol
2016;21:594e9.

[2] Khan SA, Emadossadaty S, Ladep NG, et al. Rising trends in chol-
angiocarcinoma: is the ICD classification system misleading us? J Hepatol
2012;56:848e54.

[3] Gomez D, Patel PB, Lacasia-Purroy C, et al. Impact of specialized multi-
disciplinary approach and an integrated pathway on outcomes in hilar chol-
angiocarcinoma. Eur J Surg Oncol 2014;40:77e84.

[4] Mansour JC, Aloia TA, Crane CH, et al. Hilar cholangiocarcinoma: expert
consensus statement. HPB 2015;17:691e9.

[5] Matsuo K, Rocha FG, Ito K, et al. The Blumgart preoperative staging system for
hilar cholangiocarcinoma: analysis of resectability and outcomes in 380 pa-
tients. J Am Coll Surg 2012;215:343e55.

[6] van Gulik TM, Kloek JJ, Ruys AT, et al. Multidisciplinary management of hilar
cholangiocarcinoma (Klatskin tumor): extended resection is associated with
improved survival. Eur J Surg Oncol 2011;37:65e71.

[7] Nagino M, Ebata T, Yokoyama Y, et al. Evolution of surgical treatment for
perihilar cholangiocarcinoma: a single-center 34-year review of 574 consec-
utive resections. Ann Surg 2013;258:129e40.

[8] Zhang XF, Beal EW, Chakedis J, et al. Defining early recurrence of hilar chol-
angiocarcinoma after curative-intent surgery: a multi-institutional study from
the US extrahepatic biliary malignancy consortium. World J Surg 2018;42:
2919e29.

[9] Buettner S, van Vugt JL, Gani F, et al. A comparison of prognostic schemes for
perihilar cholangiocarcinoma. J Gastrointest Surg 2016;20:1716e24.

[10] De Vreede I, Steers JL, Burch PA, et al. Prolonged disease-free survival after
orthotopic liver transplantation plus adjuvant chemoirradiation for chol-
angiocarcinoma. Liver Transplant 2000;6:309e16.

[11] Rea DJ, Heimbach JK, Rosen CB, et al. Liver transplantation with neoadjuvant
chemoradiation is more effective than resection for hilar cholangiocarcinoma.
Ann Surg 2005;242:451e8. discussion 8-61.

[12] Rosen CB. Transplantation versus resection for hilar cholangiocarcinoma: an
argument for shifting paradigms for resectable disease in annals of surgery
2018. Ann Surg 2018;267:808e9.

[13] Ethun CG, Lopez-Aguiar AG, Anderson DJ, et al. Transplantation versus
resection for hilar cholangiocarcinoma: an argument for shifting treatment
paradigms for resectable disease. Ann Surg 2018;267:797e805.

[14] Bismuth H, Nakache R, Diamond T. Management strategies in resection for
hilar cholangiocarcinoma. Ann Surg 1992;215:31e8.

[15] Dindo D, Demartines N, Clavien PA. Classification of surgical complications: a
new proposal with evaluation in a cohort of 6336 patients and results of a
survey. Ann Surg 2004;240:205e13.

[16] Nagino M. Surgical treatment of perihilar cholangiocarcinoma: resection or
transplant? Ann Surg 2018;267:806e7.

[17] Li J, Kuehl H, Grabellus F, et al. Preoperative assessment of hilar chol-
angiocarcinoma by dual-modality PET/CT. J Surg Oncol 2008;98:438e43.

[18] Gu XJ, Wang BF, Liu R. Application of (1)(8)F-fluorodeoxyglucose positron
emission tomography/computed tomography in preoperative assessment of
hilar cholangiocarcinoma. Zhonghua Yixue Zazhi 2012;92:1409e12.

[19] Kim JY, Kim MH, Lee TY, et al. Clinical role of 18F-FDG PET-CT in suspected
and potentially operable cholangiocarcinoma: a prospective study compared
with conventional imaging. Am J Gastroenterol 2008;103:1145e51.

[20] Croome KP, Rosen CB, Heimbach JK, Nagorney DM. Is liver transplantation
appropriate for patients with potentially resectable de novo hilar chol-
angiocarcinoma? J Am Coll Surg 2015;221:130e9.

[21] Primrose JN, Fox R, Palmer DH, et al. Adjuvant capecitabine for biliary tract
cancer: the BILCAP randomized study. J Clin Oncol 2017;35(suppl). abstr 4006.

http://clinicaltrials.gov
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref1
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref1
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref1
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref1
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref2
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref2
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref2
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref2
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref3
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref3
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref3
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref3
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref4
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref4
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref4
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref5
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref5
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref5
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref5
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref6
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref6
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref6
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref6
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref7
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref7
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref7
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref7
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref8
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref8
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref8
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref8
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref8
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref9
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref9
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref9
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref10
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref10
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref10
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref10
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref11
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref11
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref11
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref11
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref12
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref12
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref12
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref12
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref13
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref13
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref13
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref13
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref14
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref14
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref14
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref15
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref15
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref15
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref15
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref16
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref16
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref16
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref17
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref17
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref17
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref18
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref18
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref18
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref18
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref19
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref19
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref19
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref19
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref20
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref20
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref20
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref20
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref21
http://refhub.elsevier.com/S0748-7983(18)31427-6/sref21

	Clinical outcome after resection of early-stage hilar cholangiocarcinoma
	Introduction
	Material and methods
	Follow-up
	Statistical analysis

	Results
	Discussion
	Conclusions
	Conflicts of interest
	Acknowledgements
	References


