
Margin status in liver 

resections for 

colorectal metastases 

Orlando Jorge M. Torres MD, PhD 

Full Professor and Chairman 

Department of Gastrointestinal Surgery 

Hepatopancreatobiliary Unit 

Universidade Federal do Maranhão - Brazil 



 

 

 

 

 

________________________________________________________________________________ 

Moscow – Russian Federation                                 February 22-25, 2019  





____________ 

Torres OJ, et al. Arq Bras Cir Dig 2016;29:173-9 

MARGINS STATUS 



___________ 

Fong Y, et al. Ann Surg 1999;230:309-21 

Recurrence 

IN OUR HANDS 



___________ 

Quesada R, et al. Surg Oncol 2017;26:229-35 

 Tumor in seg 4 (resected by 

laparoscopy). 

 Histology of the resection 

margin (positive). 

 CT after 10 months (clear 

signs of recurrence). 



___________ 

Welsh FKS, et al. Surg Oncol 2008;17:3–13 

 Non-anatomical resection 

 Extended resection 

 >3 hepatic metastases involving >50% 

of the liver 

 Repeat hepatic resection 

 Bilobar disease 

 Abnormal pre-operative LFTs   

Risk 

Positive (R1) resection margin 



 Vaporize 

 Aspirate 

 Ablate 

 Fracture 

 Coagulate   

ACCURATE ASSESSMENT OF MARGINS STATUS 
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Pathology Surgical 
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A NEW PERSPECTIVE 

 Bipolar coagulator (Ligasure®) 

 Ultrasonic dissector: 

 SonoSurg® 

 Harmonic® 

 Ultrasonic surgical Aspirator (CUSA®) 

 Argon Beam 

 Radiofrequency ablation 
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Technique 

Kelly Radiofrequency 
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___________ 

Quesada R, et al. Surg Oncol 2017;26:229-35 



___________ 

Quesada R, et al. Surg Oncol 2017;26:229-35 

 Radiofrequency assisted transection  

… associated with a deep thermal 

lesions may reduce local hepatic 

recurrence, especially in case of 

margin invasion during transection.  



___________ 

Hamady ZZR, et al. Ann Surg 2014;259:543–8 

≥ 1mm ≥ 10mm ≥ 4mm 

___________ 

Wakai T, et al. Ann Surg Oncol 2008;15:2472-81 

___________ 

Hayashi H, et al. Oncol Rep 2009;21:601-7 1 



___________ 

Wakai T, et al. Ann Surg Oncol 2008;15:2472-81 

Microsatellite lesions 

2008 



___________ 

Wakai T, et al. Ann Surg Oncol 2008;15:2472-81 

≥ 10mm 



___________ 

Wakai T, et al. Ann Surg Oncol 2008;15:2472-81 

≥ 10mm 

 95% - 1 cm 



___________ 

Wakai T, et al. Ann Surg Oncol 2008;15:2472-81 

≥ 10mm 



___________ 

Wakai T, et al. Ann Surg Oncol 2008;15:2472-81 

≥ 10mm 

 The current recommendation of ≥ 1 cm 

hepatectomy margin should remain the goal for 

patients with colorectal liver metastases. 



___________ 

Hayashi H, et al. Oncol Rep 2009;21:601-7 

Microsatellite lesions 

2009 



___________ 

Hayashi H, et al. Oncol Rep 2009;21:601-7 

3mm 

Microsatellite 

Main colorectal metastasis 



___________ 

Hayashi H, et al. Oncol Rep 2009;21:601-7 



 Microsatellite metastases were detected 

in 55.5% of the cases. 

 Worse overall survival 

 Found within 4 mm from the main 

metastases  

 70% were located within 2 mm of the 

tumor border  

___________ 

Hayashi H, et al. Oncol Rep 2009;21:601-7 



___________ 

Hamady ZZR, et al. Ann Surg 2014;259:543–8 

≥ 1mm 

2014 



 This study provides evidence that 

achievement of 1-mm margin width should 

be considered the standard of care for 

patients with CRLM in the modern liver 

resection practice, at least when 

ultrasonic dissection is used.  

___________ 

Hamady ZZR, et al. Ann Surg 2014;259:543–8 
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___________ 

Andreou A, et al. Ann Surg 2013;257: 1079–88 

Chemotherapy 

2 



___________ 

Andreou A, et al. Ann Surg 2013;257: 1079–88 



___________ 

Andreou A, et al. Ann Surg 2013;257: 1079–88 



 Continued emphasis on achieving R0 

resection in patients with CLMs. 

 Modern chemotherapy combined with 

aggressive surgical strategies has 

resulted in improved long-term OS. 

 For patients with unfavorable tumor 

biology, only if R0 resection is 

deemed feasible. 

___________ 

Andreou A, et al. Ann Surg 2013;257: 1079–88 



___________ 

Tranchart H, et al. World J Surg 2013;37:2647–54 



___________ 

Tranchart H, et al. World J Surg 2013;37:2647–54 



 A positive surgical margin after LR 

of CRLM remains a significant 

negative prognostic factor in the 

era of effective chemotherapy 

regimens. 

 Postoperative chemotherapy reduces 

recurrence rates after R1 resection 

of CRLM. 

___________ 

Tranchart H, et al. World J Surg 2013;37:2647–54 



___________ 

Pandanaboyana S, et al. Ann Surg Oncol 2015;22:173–9 



___________ 

Pandanaboyana S, et al. Ann Surg Oncol 2015;22:173–9 

 Does not seem to improve survival 

 Does not have impact on recurrence 

 Does not reduce the need for redo   

Neoadjuvant chemotherapy 

Positive margin 



___________ 

Miller CL, et al. J Gastrointest Surg 2017;21:1831-40 



___________ 

Miller CL, et al. J Gastrointest Surg 2017;21:1831-40 



___________ 

Miller CL, et al. J Gastrointest Surg 2017;21:1831-40 

 Positive margins had a 3.3-fold 

increased risk of death. 

No chemotherapy 

 No significant difference in risk of 

death between patients with positive 

and negative margins. 

Chemotherapy 



___________ 

Miller CL, et al. J Gastrointest Surg 2017;21:1831-40 

 R0 resection for CRLM in the era of 

modern chemotherapy is important 

 Patients with positive margins should 

receive additional post-liver resection 

chemotherapy for improved survival.  

 No evidence of a long-term survival 

benefit from wider margins.   



___________ 

Makowiec F, et al. Int J Colorectal Dis 2017 

Chemotherapy 



___________ 

Makowiec F, et al. Int J Colorectal Dis 2017 



___________ 

Makowiec F, et al. Int J Colorectal Dis 2017 

 Margin status remains the strongest 

independent prognostic factor. 

 Despite a liver-only metastatic 

disease, survival was relatively 

poor in patients with positive 

margins. 

 In our series, this prognostic 

effect was equally present after 

neoadjuvant chemotherapy for CLM.   



___________ 

Sasaki K, et al. Br J Surg 2017 

3 

Bevacizumab 



___________ 

Sasaki K, et al. Br J Surg 2017 



___________ 

Sasaki K, et al. Br J Surg 2017 

 Although the impact of resection 

margin status on long-term 

oncological outcomes appears to vary 

depending on the receipt of 

preoperative bevacizumab, achieving a 

macroscopically and microscopically 

negative (R0) resection should remain 

a fundamental operative goal. 



___________ 

Brudvik KW, et al. Ann Surg Oncol 2016 

RAS Mutation 

4 



___________ 

Brudvik KW et al – Ann Surg Oncol 2016 



___________ 

Brudvik KW et al – Ann Surg Oncol 2016 



___________ 

Brudvik KW et al – Ann Surg Oncol 2016 



___________ 

Brudvik KW et al – Ann Surg Oncol 2016 

 RAS mutations are associated with 

positive margins in patients 

undergoing resection of CLM. Tumors 

with  RAS mutation should prompt 

careful efforts to achieve negative 

resection margins. 



___________ 

Montalti R, et al. Surg Endosc 2015 

Laparoscopic hepatectomy 

5 



___________ 

Montalti R, et al. Surg Endosc 2015 



___________ 

Montalti R, et al. Surg Endosc 2015 



___________ 

Montalti R, et al. Surg Endosc 2015 

 Laparoscopic parenchymal-sparing 

surgery of CRLM does not compromise 

the oncological outcome.  

 R1 margins are a risk factor for 

tumor recurrence but not for overall 

survival.  

 The presence of multiple lesions is 

the only independent risk factor of 

R1 margins and also the major 

disadvantage of this technique. 



___________ 

Postriganova N, et al. HPB 2014;16:822-9 

 Bipolar coagulator (Ligasure®) 

 Ultrasonic dissector: 

 AutoSonix® 

 SonoSurg® 

 Harmonic® 

 Ultrasonic surgical Aspirator (CUSA®) 



___________ 

Postriganova N, et al. HPB 2014;16:822-9 



 Patients with margins of < 1 mm 

achieved survival comparable with 

that in patients with margins of ≥ 10 

mm. 

 When modern surgical equipment that 

generates an additional coagulation 

zone is applied, the association 

between resection margin and survival 

may not be apparent.  

___________ 

Postriganova N, et al. HPB 2014;16:822-9 



___________ 

Tomassini F, et al. Langenbechs Arch Surg 2015;400:683-91 
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Vascular margin 



___________ 

Tomassini F, et al. Langenbechs Arch Surg 2015;400:683-91 



___________ 

Tomassini F, et al. Langenbechs Arch Surg 2015;400:683-91 



___________ 

Tomassini F, et al. Langenbechs Arch Surg 2015;400:683-91 



___________ 

Tomassini F, et al. Langenbechs Arch Surg 2015;400:683-91 

 In patients with a positive CT 

response, CRLM can be detached from 

the hepatic veins, as the oncological 

outcome is similar to that of a 

larger resection.  



___________ 

Vigano L, et al. Ann Surg Oncol 2016;23:1352-60 

Vascular margin 



___________ 

Vigano L, et al. Ann Surg Oncol 2016;23:1352-60 



___________ 

Vigano L, et al. Ann Surg Oncol 2016;23:1352-60 



___________ 

Vigano L, et al. Ann Surg Oncol 2016;23:1352-60 



Courtesy from Prof. Guido Torzilli (Milan) 



Courtesy from Prof. Guido Torzilli (Milan) 



 R1 Vascular surgery achieves outcomes 

equivalent to R0 resection.  

 CLM detachment from intrahepatic 

vessels can be pursued to increase 

patient resectability and resection 

safety (parenchymal sparing).  
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Conclusions 

 Margin status remains the strongest 

independent prognostic factor. 

 Postoperative chemotherapy reduces 

recurrence rates after R1 resection 

of CRLM, in patients with optimal 

morphologic response. 

 Preoperative bevacizumab seems to 

have impact on resection margin 

status. 

 R1 Vascular surgery achieves 

outcomes equivalent to R0 resection.   
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 RAS mutations are associated with 

positive margins in patients 

undergoing resection of CLM. 

 Laparoscopic parenchymal-sparing 

surgery of CRLM does not compromise 

the oncological outcome.  

 Radiofrequency assisted transection  

could be useful when R0 resection is 

difficult to obtain in order to 

enhance the margin. 

Conclusions 
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Thanks! 
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