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Abstract: Hilar cholangiocarcinoma has a severe prognosis and surgical treatment represents the only 
chance for cure. Unfortunately, surgery for Klatskin tumours is technically challenging as it often requires 
major liver resection and caudatectomy concomitant to the bile duct resection, standard lymphadenectomy, 
and ultimate assessment of resectability. Minimally-invasive techniques have been applied to almost all fields 
of hepatobiliary surgery with satisfactory intraoperative outcomes and advantages for patients. However, 
for hilar cholangiocarcinomas are the last area of resistance, since multiple difficult procedures need to be 
combined in a single operation. The objective of the study was to conduct a review of the available literature 
on minimally invasive liver resections for hilar cholangiocarcinoma. A literature search was performed in the 
PubMed database. The search words were (“Klatskin” OR “hilar cholangiocarcinoma”) AND (“laparoscopic” 
OR “minimally-invasive” OR “robotic” OR “robot-assisted”). Language restriction was applied to include 
only English literature, and publications up to March 2020 were considered. For both pure laparoscopy and 
robotics there are limited publications, mainly addressing the safety and feasibility in the setting of selected 
patients and carried out at expert centres. Data on operations requiring associated liver resections are still 
scant and scattered among case reports, small case series, and a handful of comparative studies. However, the 
preliminary data are promising. Conversion rates are acceptable, with most of the authors excluding from 
this approach locally advanced tumours such as Bismuth type IV or vascular invasion. Long operative time 
are expected decrease with experience, and no major intraoperative accidents have been reported. There are 
initial data on possible postoperative advantages in terms of reduced complications and length of stay; the 
robotic approach may facilitate difficult bilioenteric anastomoses and reduce postoperative bile leaks. The 
adequacy of lymphadenectomy and radical resections seems to be preserved, but long-term oncological data 
still lack. In conclusion, it is advocated further research on this topic to include a larger number of patients, 
standardize the technique especially for the most difficult steps and refine the reconstructive phase. However, 
the actual data should not foster theoretical hostility toward the implementation of minimally-invasive 
techniques in this setting, but rather support its stepwise advancements in expert centres.
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Introduction

Radical resection is the only curative option among 
treatments for hilar cholangiocarcinoma (1-3). The main 
factors influencing the type of surgery are the longitudinal 
diffusion along the biliary tree and the radial extension 
toward the hilar structures and the liver parenchyma (4).  
Although an extrahepatic bile duct resection with 
locoregional lymphadenectomy is adequate for Bismuth 
type I tumours, the most acknowledged care for type II–IV 
contemplates also a liver resection: major hepatectomy and/
or caudatectomy (named also caudate lobectomy) are highly 
recommended to enhance radicality (5-8). Whereas vascular 
resections are only performed for selected advanced cases, 
bilioenteric reconstruction is always needed and recognized 
a major source of morbidity for this surgery (9,10).

Minimally-invasive approaches, such as pure laparoscopy 
and robotic, have spread over the last 20 years in abdominal 
surgery, including liver and biliary tract operations (11-22). 
In this field, the treatment of bile duct tumours represents 
one of the last areas of resistance to their application. 
The reasons are the need of accurate assessment of 
resectability, meticulous lymphadenectomy en bloc with 
the peri-hilar tissues, and complex liver resection in a 
not negligible proportion of cases. Despite each of these 
procedures is demonstrated feasible by minimally-invasive 
techniques, surgery for hilar cholangiocarcinoma requires 
their combination in one single operation (23-27). As 
such, laparoscopic surgery for these patients demands 
substantial experience and advanced technical skills in both 
hepatobiliary and minimally-invasive surgery.

The aim of this review is to summarize the available 
evidence on minimally-invasiveness applied to the surgical 
treatment of hilar cholangiocarcinoma, focusing on the 
issues pertaining to pure laparoscopic or robotic liver 
resection. The final goal is to draw some considerations 
on its applicability, efficacy and diffusion. We present the 
following article in accordance with the Narrative Review 
reporting checklist (available at http://dx.doi.org/10.21037/
ls-20-95).

Review strategy

A literature search was performed in the PubMed 
database.  The search words were (“Klatskin” OR 
“hilar cholangiocarcinoma”) AND (“laparoscopic” OR 
“minimally-invasive” OR “robotic” OR “robot-assisted”). 
Language restriction was applied to include only English 

literature, and references of the retrieved articles were 
scrutinized for additional relevant studies and checked for 
duplicates. Publications up to March 2020 were considered. 
The studies collected are summarized in Table 1.

Pure laparoscopic resections

The first report on pure laparoscopic resections for 
hilar cholangiocarcinoma appeared in 2011 by Yu and  
colleagues (28). The authors reported on 14 patients 
approached laparoscopically between 2006 and 2008 at two 
Chinese institutions: 7 type I tumours were treated with bile 
duct resection and bilioenterical Roux-en-Y reconstruction, 
whereas 6 type II patients received concomitant partial 
liver resection as needed for involved liver segments 
(segment 1, 4 or 5). Patients without imaging suggesting 
vascular involvement nor liver atrophy were selected: the 
remaining 2 patients were discovered intraoperatively with 
more advanced tumours (portal vein invasion or Bismuth 
type IIIa) and underwent palliative bypass. All procedures 
were completed laparoscopically and in-hospital mortality 
was zero. Compared to Bismuth type I, procedures for 
Bismuth type II tumours had higher complication rate 
(60% vs. 14.7%), more frequent bile leak (60% vs. 14%), 
2 port-site metastases and lower R0 resection rates (60% 
vs. 100%), explained by the non-standard resection of the 
caudate lobe. The authors concluded that laparoscopy can 
be an alternative to open surgery for selected Bismuth type 
I cholangiocarcinomas, whereas its adequacy for type II 
should undergo additional evaluation.

Following this research, only 8 small retrospective 
series were published between 2012 and 2019. All studies, 
except one, were based on single centre experiences, with a 
maximum of 9 patients reported.

In 2012, Machado and colleagues described the first 
laparoscopic major hepatectomy for Klatskin tumours (29). 
The patient received a laparoscopic left hemihepatectomy 
including lymphadenectomy and bile duct resection. 
The bilioenteric reconstruction on two small separate 
bile ducts was video-assisted through a small subcostal 
incision. Operative time was 5 hours, blood loss quantified 
as minimal without need for transfusions, postoperative 
course uneventful and length of stay 7 days. Final histology 
diagnosed a well-differentiated cholangiocarcinoma without 
nodal involvement and clear surgical margins. Two years 
later, the same group performed a totally laparoscopic right 
hemihepatectomy for a right-sided intraductal papillary 
mucinous neoplasm (30). The demolition phase included 
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lymphadenectomy and biliary confluence resection. In 
this case, the bilioenteric anastomosis on a large biliary 
stump was totally laparoscopic, with a mechanical 
jejunojejunostomy and manual hepaticojejunostomy, 
whereas the specimen was extracted through a suprapubic 
incision. Operative time was 400 minutes, blood loss  
400 mL without need for transfusions, postoperative 
course uneventful and length of stay 10 days. Negative 
margins on both the distal and left bile duct stump were 
achieved. In both publications, patients were free from 
disease recurrence at 18 and 14 months after the operation, 
respectively, and biliary stenosis was never documented. 
However, no caudate lobe resection nor the number of 
lymph nodes harvested was reported, despite the hilar 
lymphadenectomy was described as extensive. The authors 
concluded that laparoscopic approach is applicable for a 
safe left and right hepatectomy with lymphadenectomy 
for Klatskin tumours, and the use of a hybrid method may 
facilitate difficult biliary reconstructions; however, right 
hemihepatectomy should be attempted in specialized 
centres and selected patients. The authors stressed that 
progressive experience may decrease the long operative and 
postoperative times, as occurred with other surgeries.

In 2013, Gumbs and colleagues reported the laparoscopic 
experience of three international centres in treating 5 
patients with extrapancreatic cholangiocarcinomas (31). 
One patient was converted because of suspected portal 
invasion, and 2 patients with Blumgart T2 lesions received 
concomitant left/right hemihepatectomy associated to the 
biliary resection and hepatoduodenal lymphadenectomy. 
The authors described the use of a periumbilical incision 
(± hand-port) for both specimen extraction and fashioning 
of the jejunojejunostomy, whereas the hepaticojejunostomy 
was performed laparoscopically. The patient receiving 
left hepatectomy had a final diagnosis of AJCC stage IV 
disease and R1 resection. No specific information was given 
regarding the intra and postoperative outcomes of the 2 
patients treated with concomitant hepatectomy, nor on the 
number of nodes harvested or the caudate lobe resection. 
In view of their satisfactory results, the authors concluded 
that complex biliary reconstructions should not be 
considered a contraindication to laparoscopy, which might 
even be beneficial on the surgical technique for biliary 
reconstruction, and translate into less bile leaks.

Lee et al. also published their experience in 2015 (32). 
Five patients with hilar cholangiocarcinoma were treated 
with laparoscopic extrahepatic bile duct resection, and 
right/left hemihepatectomy for Bismuth type IIIa (1 patient) 

and type IIIb (2 patients) tumours. All liver resections 
were extended to caudate lobe, and hepatoduodenal 
lymphadenectomy was performed in all cases with a median 
of 4 nodes harvested. The bilioenteric anastomosis was 
fashioned using totally laparoscopic or laparoscopic-assisted 
technique via a small subcostal incision. The authors 
commented their results as favourable, comparable to other 
series and in support of the feasibility in selected patients, 
but also stressed the difficulty in selecting the most suitable 
cases.

Another report was published in 2017 by Li et al. (33). 
In this series 9 non-consecutive patients with Bismuth 
I-IV hilar cholangiocarcinoma were successfully operated 
by laparoscopy. Patients with lobe atrophy or vascular 
invasion at preoperative imaging were excluded from 
the laparoscopic approach. Four patients underwent 
concomitant liver resection, including isolated resection of 
the caudate lobe for Bismuth type II and left hepatectomy 
with caudatectomy for type IIIb. The authors highlighted 
that complete caudate lobectomy is easier when performed 
in combination to hepatectomy (as required for type III and 
IV type), since the access can be facilitated by the route of 
the left portal vein. In all cases, lymphadenectomy and en 
bloc resection of the hepatoduodenal tissues were part of 
the operation. For the bilioenteric anastomoses they used 
a totally laparoscopic approach for two cases, and hand-
assisted technique or a small incision in the right upper 
quadrant for the remaining. The author suggestion was to 
consider a full laparoscopic approach for Bismuth I and II 
bilioenteric anastomosis (since the bile duct stump are one 
or two) and hand-assisted or direct visualization for other 
cases (where usually the duct stumps are small and multiple). 
The conclusion was that the laparoscopic technology is a 
good option in view of enhanced vision which facilitates 
especially the caudate lobectomy.

In the same year, Zhang et al. described a pure laparoscopic 
right hepatectomy with caudate lobe resection, complete 
lymph node dissection and hepaticojejunostomy (34). 
Imaging was consistent with a Bismuth type IIIa hilar 
cholangiocarcinoma without hepatic artery nor portal vein 
invasion. Operative time was 590 minutes, blood loss about 
300 mL, and hospital stay of 11 days without morbidity. In 
the author’s opinion the advantage of this procedure is early 
patient’s recovery and return to chemotherapy.

The largest series of laparoscopic resections for 
Klatskin tumours associated with hepatectomy have been 
published during the last 2 years. In 2019, Elmoghazy 
et al. disclosed the outcomes of 35 patients operated for 
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extrapancreatic biliary cancer (35). Eleven were affected 
by hilar cholangiocarcinoma and treated with curative 
intent; lymphadenectomy was performed in 10 patients, 
and the median number of nodes harvested was 9. In this 
group, major hepatectomy was performed in 8 and caudate 
lobectomy in 6 patients, with limited blood loss (250 mL)  
and transfusion rate (3 patients), and 73% R0 rate. The 
authors stressed that operative time (355 minutes) and 
hospital stay (21 days) were higher than in operations 
performed for gal lbladder cancer or intrahepatic 
cholangiocarcinoma. Similarly the conversion rate (45% 
vs. 0% and 7%), which reasons were unclear anatomy/
resectability or need for revision of the bilioenteric 
anastomosis. Postoperative morbidity (64%) included 2 
liver failure and 4 bile leak, but mostly including minor 
complications. The 18% mortality rate (one patient for 
liver failure and one for peritonitis) was at the upper 
limit if compared to open, however larger, series. The 
authors commented that Klatskin tumors were the last 
among extrapancreatic biliary tumours to be approached 
laparoscopically in their experience in view of the 
multiple simultaneous skills necessary to complete safe 
and oncologically adequate resections. Although still in 
the development phase, their preliminary experience was 
considered promising. However, they recommended this to 
be reserved to specialized centres and advocated for further 
researches.

In the same year, Feng et al. published the results 
obtained on 9 patients affected by Bismuth type III or IV 
hilar cholangiocarcinoma and operated by laparoscopy (36).  
Patients were deemed inadequate for a laparoscopic 
approach in case of tumoural extension beyond the 
segmental bile ducts or invasion of the hepatic artery and/
or portal vein tributary to the liver remnant. Five left 
and four right hemiepatectomies with caudate lobectomy 
were performed, along with extended lymphadenectomy 
(comprising the celiac trunk, superior mesenteric and para-
aortic stations). Bilioenteric anastomosis was performed 
laparoscopically, whereas the jejunojejunostomy through 
a 5-cm upper abdominal incision used for the specimen 
extraction. Operative time was 479 minutes, blood loss  
950 mL and transfusion rate 44%. One patient developed 
bile leak, and one patient died for liver insufficiency: the 
authors interpreted the long postoperative stay (median 
36 days) as strongly influenced by the outcomes of these 
two patients. However, R0 rate was 100%. Considering 
the lack of manual palpation during laparoscopy, the 
authors described carefully their technique for adequate 

intraoperative staging: dissection of the hilar plate along 
the wall of the bile duct to expose the bifurcation and 
secondary ducts; frozen section on margins; extended 
lymphadenectomy by principle. Through these expedients, 
the radicality of laparoscopic surgery for Bismuth type III 
and IV Klatskin tumours was deemed improved.

In addition to the abovementioned, the present literature 
accounts for two comparative studies in the setting of hilar 
cholangiocarcinoma. In 2019, Zhang et al. compared 14 
laparoscopic and 9 open resections for Bismuth type I–
IV Klatskin tumours (37). The authors embarked on these 
procedures after accumulated experience in laparoscopic 
pancreatoduodenectomy, caudate lobectomy and other liver 
resections. The contraindication for laparoscopy was in case 
vascular resection could not be excluded preoperatively. 
The distribution of Bismuth type I–IV tumours was not 
different in the two groups, and hemihepatectomy extended 
to the caudate lobe was always performed for type III 
and IV. Lymphadenectomy was also a standard part of 
the operation, and a totally laparoscopic technique was 
used for the bilioenteric reconstruction. Two laparoscopic 
procedures required conversion because of evidence 
of portal vein invasion. Unfortunately, no details were 
reported on the laterality and the proportion of left and 
right hepatectomies, and their specific outcomes.

We recently published the results of our institutional  
series of laparoscopic resections for perihilar cholangiocarcinoma 
versus open, based on propensity score matching (38). 
During the study period (March 2018–June 2019), patients 
affected by perihilar cholangiocarcinoma were approached 
by laparoscopy except those presenting with at least 
one among preset contraindications: Bismuth type IV; 
requiring left or right trisectionectomy; evidence of arterial 
encasement; need for vascular resection/reconstruction; 
metallic biliary stent in place. The majority of patients had 
Bismuth type III tumours: left hepatectomy was performed 
in 56% and 53% of laparoscopic and open operations, 
right hepatectomy in 44% and 48% respectively. The study 
group accounted for 16 patients which were compared with 
a matched control group of 32 open resections selected 
among patients operated during a previous period (2014–
March 2018), so as to reduce the bias of variations in the 
protocols of perioperative management of different eras. 
Formal lymphadenectomy of stations 8 and 12 and en bloc 
resection of Segment 1 were systematically performed. 
Roux-en-Y loop was performed after the completion 
of the liver resection, whereas the hepaticojejunostomy 
was fashioned after specimen extraction through a 
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supraumbilical median incision. The feasibility and safety 
of laparoscopic operations was supported by the absence of 
intraoperative accidents and a conversion rate similar to that 
reported for laparoscopic major liver resections: 3 patients 
were converted to open (18.8%) for the sake of oncological 
radicality (intraoperative finding of wider longitudinal/
radial spread). Moreover, all converted procedures were 
right hepatectomies, whereas left-sided resections were all 
completed. Laparoscopic resections resulted significantly 
longer (360 versus 275 minutes), but associated with 
lower intraoperative blood loss (380 versus 470 mL) and 
transfusions (12.5% versus 21.9%). Despite not statistically 
significant it was also recorded a lower morbidity rate 
for laparoscopic operations (43.8% versus 50%), and a 
significantly shorter length of stay was seen (median 10 
versus 14, P=0.048). We commented that the limited 
sample size of the study group probably influenced the 
statistical power of the results, and the possibility to record 
a frank reduction of complications. However, to perform 
the demolition phase of the operation by laparoscopy 
and then the reconstructive phase via the service incision 
seems to provide a smoother postoperative course (as often 
associated with minimally-invasive approaches). We do 
not exclude that future larger studies may be able to detect 
a reduction of specific complications such as infectious. 
Regarding oncologic results, final histology showed a 
comparable number of harvested lymph nodes between the 
two groups (median 12 versus 11, P=NS) and R0 rate not 
statistically different (81% versus 53% respectively). We 
concluded that the traditional skepticism and conceptual 
obstacles regarding laparoscopic approach may be overcome 
in the next future, given the adequate safety and feasibility 
for selected patients showed by expert centres in this 
exploratory phase.

Robotic resections

In 2010, Giulianotti et al. from Chicago (USA) described 
an extended right hepatectomy with hepaticojejunostomy 
for a hilar cholangiocarcinoma by the use of the da Vinci 
Robotic Surgical System (Intuitive Surgical, Sunnyvale, CA, 
USA) (39). Preoperative imaging showed no infiltration 
of the hilar vessels, and the patient was treated with portal 
vein embolization. The robotic phase of the operation 
included the lymphadenectomy of the common hepatic 
artery. The specimen was retrieved from a 7 cm midline 
laparotomy, through which a Roux-en-Y anastomosis was 
performed in order to speed up the procedure, whereas 

the left hepaticojejunostomy was performed robotically 
after restarting of the pneumoperitoneum, allowing a 
bilioenteric anastomosis on a small bile duct. The duration 
of surgery was 540 minutes and the estimated blood loss 
of 800 mL with one unit of red blood cells transfused. 
Postoperative course was uneventful and the patient 
discharged 11 days after. Final histology confirmed a T2 
bile duct adenocarcinoma without lymph node positivity 
and resection margins free from tumor. This was a first 
commendable report of the feasibility and safety of 
robotics applied to major hepatobiliary surgery for hilar 
cholangiocarcinoma. Among the author’s highlights, the 
added value of increased degrees of freedom of instruments 
and 3D magnified vision for facilitating the construction 
of the biliary anastomosis. It was also underlined that 
increasing experience could probably reduce the total 
postoperative stay, which was relatively long in this case. 
However, it has to be noted that no information were 
provided on the number of lymph nodes retrieved and that 
the caudate lobe was not resected.

Although ten years have passed since this report, only a 
handful of other researches have been published on robotics 
for these procedures. In 2012, Liu et al. described 64 robotic 
surgeries for biliary malignancies, with the primary endpoint 
to investigate the incidence of port-site metastasis (40). 
Among 39 patients affected by hilar cholangiocarcinoma, 
3 of them underwent left hemihepatectomy with bile duct 
confluence resection and reconstruction. Mortality was 
nihil. However, the authors did not provide information 
on the techniques for reconstruction, on regional 
lymphadenectomy nor caudate lobe resection, nor in the 
specific morbidity rates in this subgroup.

In 2014, Zhu et al. performed a robotic two-stage 
surgery for a patient with a Bismuth type IIIa tumour 
elected to biliary resection and right hemihepatectomy (41).  
The first procedure consisted in a robotic bile duct 
exploration, external drainage of the left hepatic duct 
with a T-tube, hilar dissection of the right hepatic artery 
and portal branches with placement of a vascular device 
as a tourniquet for occlusion of the right hepatic pedicle. 
The patient underwent a second admission for occlusion 
of the right hepatic vascular inflow to induce the left 
hemiliver hypertrophy. After three weeks, the patient 
was treated with a robotic right hemihepatectomy, biliary 
confluence resection with hepaticoenterostomy. The 
procedure was successfully performed, with 700 mL blood 
loss, 2 weeks postoperative stay and R0 resection margin 
at final histology. The publication lacks of details on the 
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performance of lymphadenectomy, caudate lobe resection, 
and postoperative morbidity. However, the authors 
highlighted some advantages of this two-stage technique, 
including the assessment of diagnosis and tumour margins 
at the first stage, the possibility to enhance hypertrophy 
by both right portal and arterial occlusion, and the low 
invasiveness of robotics as a mean to favour recovery and 
complementary treatments.

The largest series has been published recently by Li  
et al. (42). The authors described 48 robotic radical 
resections for hilar cholangiocarcinoma. The majority 
of patients was treated for Bismuth type I or IIIb 
adenocarcinomas, while patients with stage T4 tumours or 
preoperative chemotherapy/radiotherapy were excluded. 
Similarly, Bismuth type IV neoplasms were judged 
inadequate for robotic approach, since trisectionectomy 
is generally required to achieve radical resection, and 
given the associated challenges to manage intraoperative 
bleedings for these kind of resections. Unfortunately, also 
this series lacks of description of the numerosity of patients 
treated with liver resection. It can only be extrapolated 
that caudate lobectomy was the standard, 30-days  
reoperation and mortality rates were nihil. Regarding 
oncologic outcomes, it was shown an R1 rate similar to that 
of previous researches: 9 cases after local excision for type 
I or II tumours, and 4 cases after left hemihepatectomy for 
IIIb. The authors concluded that robotic resection can be 
a valid alternative to open for selected Bismuth type I, II or 
III cholangiocarcinomas, but called for larger studies with 
longer follow-up durations to evaluate appropriately the 
long-term outcomes.

So far, there is only one comparative study with the 
open technique. In 2016, Xu et al. disclosed the results 
of 10 robot-assisted liver and bile duct confluence 
resection for hilar cholangiocarcinoma, compared with 32 
laparotomic resections (43). The robotic group included 
4 left hemihepatectomies, 5 right hemihepatectomies 
and 1 right trisectionectomy for Bismuth type II, IIIa/
b or IV tumours. All hemihepatectomies were associated 
with caudate lobectomy, even if the paracaval portion 
was left in place in some cases due to difficult exposure. 
Locoregional lymphadenectomy of stations 8, 12 and 13 
was routinely performed. Totally robotic Roux-en-Y and 
bilioenteric anastomoses were performed, except one hybrid 
approach. No conversion occurred, and no deaths related to 
technical issues was recorded. The authors concluded that 
the feasibility of oncologically radical resections for hilar 
cholangiocarcinoma is technically achievable.

Discussion

In 2019, a systematic review on minimally-invasive surgery 
for cholangiocarcinoma was published (44). The study 
meta-analyzed perioperative and oncological outcomes of 
both robotic and pure laparoscopic operations, including 
3-year recurrence free and overall survival. Regarding hilar 
cholangiocarcinoma, a single study comparing robotic 
and open techniques was retrieved (43). As such, only a 
pooled analysis of 9 non-comparative studies was possible. 
Its results showed that 90% of patients received major 
hepatectomy, and the estimate size for overall morbidity 
was 51%. Given the scarcity of publications, no other 
information could be pooled, including the oncologic 
data. This documents that the technique is still in its 
development phase and uptaken with caution worldwide. 
Moreover, the available evidence is various in selection 
criteria, outcomes reporting and description of techniques. 
Many publications lack of details on caudate lobectomy, 
extent of the lymphadenectomy, number of lymph 
nodes retrieved and clear exclusion criteria. Despite the 
available data are promising, laparoscopic surgery for hilar 
cholangiocarcinoma only benefits of preliminary reports on 
its feasibility and safety, and is still far from firm information 
on oncologic adequacy, ideal candidates, standardized 
technique and possible advantages. With regard to robotics 
for hilar cholangiocarcinoma, it was interesting to note that 
it has been reported before pure laparoscopy, contrarily 
to what has happened for liver resections for intrahepatic 
malignancies (39). The inherent advantages associated 
with robotics gives reason of this forward application: 
enhanced dexterity, refined vision are described as major 
facilitations for anastomosis, lymphadenectomy and major 
hepatectomies associated with caudate resection. However, 
no additional publications of robot-assisted liver resections 
have been published from the same groups after their initial 
and limited series. This suggests that this technique as well 
is still being applied selectively and spreading slowly even in 
those units that have started their learning curve 10 years far 
ago. It would be interesting to know whether any of these 
renowned surgical groups has abandoned the minimally-
invasive program for hilar cholangiocarcinomas after its 
initiation. All the authors concluded advocating for large, 
and possibly prospective, studies to obtain more robust 
information on the added value of minimally-invasive 
approaches for Klatskin tumours. Stratification of results 
according to the type of surgical operation is expected, in 
particular for those procedures for which a concomitant 
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liver resection is recommended.

Conclusions

It is advocated further research on this topic to include 
a larger number of patients, standardize the technique 
especially for the most difficult steps and refine the 
reconstructive phase. However, the actual data should not 
foster theoretical hostility toward the implementation of 
minimally-invasive techniques in this setting, but rather 
support its stepwise advancements in expert centres.
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