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The surgical management of Klatskin tumours remains, to date, the only available treatment-option with curative intent, 
and with a potential influence on overall survival [1]. Despite all the modern progresses in preoperative diagnostic imaging, 
the resectability judgment criteria are for hilar cholangiocarcinomas still not standardized; Klatskin tumour surgery 
remains one of the most challenging for liver surgeons. There seems to be no consensus about resectability criteria of 
Klatskin tumours especially related to preoperative work-up and intra-operative findings. One of the hottest topics of this 
type of surgery, which is still a matter of debate, is how to assess resectability of hilar cholangiocarcinomas and which are 
reasonable criteria to judge such tumours unresectable. Also treatment outcomes are not so enthusiastic while the overall 
survival of R0 resected patients is about 20% at 5 years [2-5]. Furthermore, the problems of resectability are, for these 
tumours, also related to the "residual volume-function" after resection.  

Some groups have started to perform laparoscopic resections for Type I and II [6, 7], proposing some anatomical selection 
criteria [7], even if this approach maintains some critical weak points [8]. Resectability must be considered only for 
potentially R0-resections also if R1 seems to be acceptable when compared to R2 or no resection [9]. Many reports in the 
literature do not distinguish this aspect that strongly affects overall survival. In our experience about 15-20% of explored 
patients received a palliative operation because they were intra-operatively judged inoperable, however, 25% of patients 
with a questionable resectability or even with a preoperative Bismuth IV classification, became intra-operatively 
resectable (III a or b) and underwent a radical R0 resection [5]. All these data agree with data published by many groups 
over the last 10 years that underline the totally inadequacy of the Bismuth-Corlette classification that has the following 
limits: 1) it can be considered only intra-operatively and not pre-operatively; 2) it does not consider arterial infiltration that 
is, in our opinion, the most important parameter for resectability judgment. Among the so called Bismuth IV we have to 
distinguish: Tumours partially infiltrating only the parenchyma (still resectable, should be considered IVa or IVb), and 
tumours extensively infiltrating the liver parenchyma in both lobes, hosting each R0-resection with intrahepatic derivation 
of the biliary tree. Worldwide methods to achieve resectability conditions are preoperative biliary drainage and portal 
embolization with renowned advantages and limits. It is true that 3D-CT reconstructions are able to give more information 
to the surgeon but also this method seems to not be completely satisfying as concerns the determination of local invasion 
of hilar structures [10]. Nowadays, parenchymal resection concomitant to biliary tract resection should not be under 
discussion; with some exception limited to types I and II (Bismuth-Corlette) [11], most of Authors agree with the need of a 
concomitant liver resection to achieve more survival [2, 8,9,12]. Systematic sampling of Lymphnodes has been shown to be 
one of the surgical factors strongly affecting radicality and therefore long-term survival in those patients [12-14]. As a matter 
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of fact, Nimura’s group stated that the more frequent elective approach to Klatskin tumours usually gives indications to 
extended left hemi-hepatectomies (Nagoya approach) [13] while for Neuhaus et al. the most performed operation that can 
allow radicality is the extended right hemi-hepatectomy (Berlin approach) [12]. An alternative for Bismuth IV tumours, in 
an attempt to overcome remnant liver volume limits, came from Sotiropoulos et al. who proposed the more challenging 
complete mesohepatectomy with hilar bifurcation resection and bilateral multiple hepaticojejunostomies [15]. The 
supporters of Nagoya’s approach (when feasible) advocate the more radicality of such a technique related to Caudatus 
resection. The systematic resection of the Caudate Lobe [4], not always achievable for remnant liver volume reasons, also if 
not considered a standard by all authors [16] seems to strongly affect the radicality purpose of resection and therefore 
survival [3, 17]. Another aspect that should be taken in consideration is the prognostic significance of perineural infiltration, 
as stated also by a recent review of TNM staging system [18]. Perineural infiltration of tumours is expressed as Pn1. Despite 
R0-resected, we usually consider all the Pn1 as R1-resected patients because of bad prognostic significance of this kind of 
tumour diffusion. Maybe in these cohorts of patients instead of IORT (very often the Pn1 is a definitive histologic 
verdict!), postoperative radiotherapy could have an indication but there are still no studies on it.  Arterial infiltration 
remains, in our opinion, the last “hot spot” of hylar surgical dissection in order to establish R0-resectability. In fact, portal 
infiltration, even if a bad prognostic factor, is nowadays not considered an exclusion criterion for resectability [11, 17].  

More recently all the surgical efforts to achieve resectability were concentrated on vascular reconstruction, De Santibanes’ 
group proposed an original method of vascular reconstruction by using the not infiltrated artery as an auto-graft to 
substitute the infiltrated artery [19] (for example left artery to cut and turn to the right side in an extended left 
hemihepatectomy with infiltration of the right hepatic artery), or, following other techniques, using 
gastroduodenal-hepatic artery end-to-end anastomosis [20] in order to enlarge the resectability rate of such cohorts of 
patients. Of course the remnant liver volume and its function are the main surgical factors strongly affecting the 
intra-operative judgment of resectability; from this point of view a good foreseeable application could be the recently 
proposed two-stage procedure with combination of portal ligation and in situ split in order to achieve more volume in  
RLV [21, 22]. The Surgeon approaching a Klatskin tumour has constantly the doubt of resectability, and is dramatically 
under stress of an acceptable compromise in the difficult balance between oncologically radical resection and the need of 
an acceptable remaining liver function. 

Taking into account all the above mentioned reasons, the surgery of Klatskin tumours is nowadays one of the most 
engaging surgical fields, requiring advanced knowledge of liver surgery features, good surgical skills and 
multidisciplinary management of patients. Therefore “Klatskin tumours” is to date a dramatic diagnosis and the surgical 
approach to these tumours should be the prerogative of specialized centres where, despite all the technological 
advancements and complex integration of diagnostic and therapeutic sources, Altmeyer-Klatskin surgery remains, and 
must be considered, the “Black Run” of liver surgeons. 
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