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How to avoid R1 resection
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Management of hilar cholangiocarcinoma remains a challenge even for centers with a relatively large clinical 

experience managing this disease. Although patients with resectable tumors undergo routine en-bloc hep-

atectomy with caudate lobectomy, achieving an R0 resection is still difficult because of the anatomic constraints 

of the hepatic hilum. 

To achieve R0 resection, precise preoperative diagnosis of tumor extension is essential. Physicians have to esti-

mate tumor extension in two directions, ie longitudinal invasion along the bile ducts, and radial invasion to sur-

rounding liver parenchyma or the hilar vessels. Direct cholangiography is thought to be the gold standard of di-

agnostic modality for longitudunal cancer infiltration. Also, MRCP has been thought as comparable modality to 

display the tumor extent along the bile ducts. Recently, some authors emphasized the usefulness of multiplanar 

reconstructed (MPR) images by MDCT. Especially at the time before biliary drainage, MPR images clearly show 

not only longitudinal but also radial invasion of the hilar tumors. Sugiura et al reported 94% of overall accuracy 

by MPR images in portal vein invasion of perihilar cholangiocarcinoma. Furthermore, Choi ER reported the 

90% of accuracy of longitudinal tumor extention using intraductal ultrasonography. Further study is needed to 

establish the usefulness of IDUS and EUS for radial invasion of hilar tumor to the surrounding major vessels.

From the therapeutic aspect, there are two possible countermeasures to avoid longitudinal R1 resection. First, 

active adoption of anatomical trisectionectomy for Bismuth type III and IV tumors, since tumor cells some-

times unexpectedly infiltrate more than 20mm in distance from the upper border of macroscopic tumor. 

Second, additional resection of the bile duct stump when a intraoperative frozen section reveals positive 

margin. However, there used to be no space to dissect further bile duct specimens for additional resection. 

Furthermore, there were several reports which demonstrated that additional resection did not improve 

long-term survival even if negative margin could be obtained by additional resection.

Also, there are two possible countermeasures to avoid radial R1 resection. First, active adoption of combined 

vascular resection of the hilar vessels. Although there were limited reports to demonstrate the usefulness of com-

bined resection of the hepatic arteries, portal vein resection seems to be effectively expand surgical candidate and 

increase R0 resection without significant increase of mortality. Furthermore, preoperative 3DCT simulation help 

to increase operative safety. Second, preoperative chemotherapy might increase vertical R0 resection rate like pan-

creatic ductal adenocarcinoma. However, this issue should be resolved by prospective studies in near future.




