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Why MIS for Advanced Colo-Rectal Cancer ? 

Liver Metastases 



Why MIS for Advanced Colo-Rectal Cancer ? 

Stage III/IV Colon Cancer 



Fields of application of MIS in Advanced Colo-Rectal Cancer 

- Metachronous and Recurrent CRLM 

- Synchronous CRLM 

- Locally advanced rectal cancer 

- Locally advanced colon cancer  (?) 

Robotics 



Previous Indications Current Indications 

15%-30% 

eligibility for resections 

• Negative resection margins 
 

• Future liver remnant >30% total volume 
 

• Negative resection margins of extrahepatic metastatic disease 

Liver Metastases 



RATE OF MAJOR RESECTION = HIGHER MORTALITY 

Major Hx = independent 

variable for postop. mortality 

77% of deaths after Major Hx 

LR: 6.1% mortality;  

Rt Hx: 12%; ext Rt Hx; 16% 

Parenchymal preservation 



Parenchymal preservation 

PARENCHYMAL PRESERVATION DOES NOT COMPROMISE RADICALITY  



THE STRONGHOLD OF THE MODERN LIVER SURGERY 

Parenchymal preservation 





Parenchymal preservation 



Italian Survey on Minimally Invasive Liver Resection (MILR) 

Segment 1 
1% 

Segment 2 
19% 

Segment 3 
30% 

 
Segment 4 

14% 

Segment 5 
18% 

Segment 6 
15% 

Segment 7 
0% 

Segment 8 
3% 

Other minor 
resections: 

69,1%  
(912 cases) 

Major 
resections:  

7,1%  
(106 cases) 

Left lateral 
sectionectio
my: 23,8%  
(357 cases) 

Lesion position Extent of liver resections 

Right 
hepatectomy: 
2,9% (43 cases) 

1497 resections performed in 39 Italian centers between 1995 
and 2012 

Aldrighetti L, Cipriani F, Ratti F, Casciola L, Calise F on behalf of the Italian National Survey Study Group (2013) The Italian experience 
in minimally invasive surgery of the liver: a National Survey. In F.Calise, L.Casciola (editors) Minimally Invasive Surgery of the Liver, 
Updates in Surgery. Springer-Verlag Italia 

Laparoscopic Liver Resections 



  Period 1997-2007/08 
  2 center:  

 1 center Open Surgery(OC) 
 1 center Laparoscopic Surgery (LC) 

 60 patients/center 

Laparoscopic Resection in Posterior Segments 
Laparoscopic Liver Resections 



The International Position on Laparoscopic Liver Surgery  

The Louisville Statement, 2008 

Robotics could add something new to traditional laparoscopy? 

• Singular Lesion 

• Anterior Segments 

• Away from main vessels 

• Multiple Lesions 

• Posterior Segments 

• Close to main vessels 



Comparable intra- and post-operative outcome 

Robotics vs Laparoscopy in “Easy” Liver Resections 



Ghent: Referral Center 

For HBP Surgery 

Spoleto: HBP and  

Colorectal Surgeons work  

together 

Laparoscopic vs Robot-assisted Liver resections 

Bi-institutional retrospective analysis Demographic Data 

Int J Med Rob 2013 

Site and Number 



 ROBOTIC LAPAROSCOPIC p 

Total mean size (cm), (range) 51.8±37.6 (1-19) 49.7±37.7 (1-20) 0.75 

Pts. with multiple lesions 18 (46.2%) 75 (34.6%) 0.23 

Mean lesion number  

Mean lesion number in P-S  

1.97±1.4 

2±1.5 

1.57±1.1 

1.78±1.13 

0.04 

0.38 

Bilobar location 10 (25%) 31 (14.3%) 0.14 

R1 Resection 3 (7.5%) 12 (5.4%) 0.71 

	

Characteristics of tumoral lesions 

Laparoscopic vs Robot-assisted Liver resections 

Bi-institutional retrospective analysis 

Site and Number 

Int J Med Rob 2013 



TYPE OF RESECTION 
ROBOTIC 

(N=40) 

LAPAROSCOPIC 

(N=223) 
p 

Monosegmentectomy  7 (17.5%) 54 (24.2%)  

Subsegmentectomy/Wedge 15 (37%) 36 (16.1%)  

Bisegmentectomy 8 (20%) 33 (14.8%)  

Left Lateral Sectionectomy 2 (5%) 39 (17.5%)  

Mixed Segments*  8 (20%) 26 (11.7%)  

Right Hepatectomy 0 17 (7.6%)  

Left Hepatectomy 0 16 (7.2%)  

Right Extended Hepatectomy 0 2 (0.9%)  

 

Major Hepatectomy 

 

0 

 

37 (16.6%) 

 

0.011 

P-S Segments **  22 (55%) 76 (34.1%) 0.019 

	

Laparoscopic vs Robot-assisted Liver resections 

Bi-institutional retrospective analysis 

Site and Number 

Int J Med Rob 2013 



	

 ROBOTIC 

(N=40) 

LAPAROSCOPIC 

(N=223) 

p 

Liver surgical time (min) 

Liver surgical time + CRS (min)  

271±100 

354±149 

262±111 

395±124 

0.67 

0.58 

Pringle maneuver (n) 18 (45%) 6 (2.7%) <0.001 

Blood loss (ml) 

Blood loss in CRS (ml) 

330±303 

367±461 

174±133 

415±229 

<0.001 

0.82 

Conversion rate (number) 

Conversion rate in P-S (number) 

8 (20%) 

2/10 (20%) 

17 (7.6%) 

6/17 (35.3%) 

0.034 

0.38 

Specimen extraction 

                                   Trocar incision 

                                   Pfannestiel incision 

                                   Previous incision 

 

32 (100%) 

0 (0%) 

0 (0%) 

 

108 (52.4%) 

93 (45.1%) 

5 (2.4%) 

 

 

<0.001 

 

Postoperative stay (days) 

Postoperative stay + CRS 

6.1±2.6 

14.1±11.6 

5.9±3.8 

14.5±13 

0.78 

0.95 

Perioperative details 

Laparoscopic vs Robot-assisted Liver resections 

Bi-institutional retrospective analysis 

Site and Number 

Int J Med Rob 2013 



Site and Number 



Vessels 



Vessels 

2 
2 

5 

2 2 

58 Robotic Liver Resections 



It is likely that Robotics could: 

 

- Allows a “more parenchyma-preserving” surgery 

- Easier approach to posterior segments 

- Allows to resect patients with more advanced disease 

Patriti et al. Int J Med Rob 2013 

Robotics in Liver Resections 



Synchronous CRLM 

Patriti et al. J Hepatobiliary Pancreat Surg 2009 



Synchronous CRLM 

Italy 

South Korea France 

USA 

Ferretti et al World J Surg 2015  



Synchronous CRLM 

                            142 Cases 

Primary tumor 

Rectal cancer 40.8% 

Right Colon 26.8% 

Left Colon 32.4% 

Liver Metastases 

Median Lesion Number 1(1-9) 

Bilobar 19.7% 

Diameter (mm) 28(1-100) 

Ferretti et al World J Surg 2015  



Synchronous CRLM 

                            142 Cases 

Mortality 2.1% 

Morbidity 15.5% 

Colorectal Morbidity 7.7% 

Reoperation 7.7% 

Hospital Stay (days) 8 (3-84) 

Ferretti et al World J Surg 2015  



Synchronous CRLM 

Ferretti et al World J Surg 2015  

5-y OS 79% 5-y DFS 63% 



Synchronous colo-rectal liver metastases 

Time period 2008-2014 

right 

colon; 16 

left 

colon; 16 

rectum; 6 

splenic 

flexure; 1 

transverse 

colon; 1 

Primary Liver Metastases 

Mean number 5.5±6.6 

N° > 5 lesions : 14 cases 

Total Resections 112 

S1; 4 
S2; 13 

S3; 14 

S4a; 8 

S4b; 9 S5; 7 S6; 16 

S7; 29 

S8; 12 

Hospital San Matteo degli Infermi 



Time period 2008-2014 

ROBOTIC 

; 18 

LAPAROS

COPIC; 4 

OPEN; 18 

Primary Liver Metastases 

Open; 12 

MIS; 28 

Synchronous colo-rectal liver metastases 

Hospital San Matteo degli Infermi 



Time period 2008-2014 

Open  MIS  

Blood loss (mean) 503 380 

Operative Time 

Liver (min) 

298 329 

Hospital stay (days) 15.8 12.7 

Clavien class >3 

complication (n.) 

2 (16%) 2 (9.5%) 

Post-op Transfusion 3 (25%) 3 (14%) 

R1 resection 1 (8.3%) 1 (4.7%) 

Early Outcome 

Synchronous colo-rectal liver metastases 



Minimally Invasive colo-rectal resections over the years 

1991-2011 



ARCH SURG/VOL 143 (NO. 8), AUG 2008 

Jamali FR, Soweid AM, Dimassi H, Bailey C, Leroy J, Marescaux J 



 

Laparoscopic surgery for RC is associated with 

-  high rates of conversion, 

- circumferential resection margin (CRM) positivity 

- urinary/sexual dysfunction especially in male patients. 

Guillou et al Lancet 365:1718–1726.2005  

 

United Kingdom Medical Research Council  

Conventional vs Laparoscopic-Assisted Surgery in Colorectal Cancer  

(MRC-CLASICC)  



What Makes Rectal Cancer Surgery Demanding? 

Patient Related 

- Narrow Pelvis 

- Male Patients 

- Obesity 

 

Cancer Related 

- Low Rectal Cancer 

- Advanced Tumors 



Low Rectal Cancer 



Locally Advanced Rectal Cancer 



At 1 year sexual and urinary functions = preoperative period 

Sexual and Urinary Function 





Robotics in Rectal Cancer 

Waiting for ROLARR trials… 

 

 

- Same long term survival of open surgery 

- Facilitation of demanding steps of RR (+ obesity,narrow pelvis) 

- Better TME for low and locally advanced Rectal Cancers 


