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IS ROBOTIC SURGERY THE 

STANDARD OF CARE FOR 

COLORECTAL CANCER?



… Although laparoscope-assisted colonic surgery may still be 

considered a procedure in evolution, we feel that in time it has the 

potential to be as popular as laparoscopic cholecystectomy.
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Barcellona COST-SG COLOR MRC-Classic

Accrual Years 1993-1998 1994-2001 1997-2001 1996-2002

Study site Single-center Multicenter Multicenter Multicenter

Exclusion criteria
Transverse, M+, 
obstruction, prior 
colon surgery 

Transverse, M+, 
obstruction, Severe 
illness, IBD, FAP, 
pregnancy, 

Transverse, splenic, 
M+, obstruction, prior 
colon surgery, other 
tumor, BMI>30

Transverse,, M+, 
obstruction, other 
tumor, pregnancy

Primary endpoint
Disease related 
survival

Time to recurrence Disease free survival
Margin positivity 
and operative 
mortality

Subjects
L 111

O 108

L 435

O 428

L 536

O 546

L 273

O 140

Follow-up (months) 95 84 53 49

Barcellona COST-SG COLOR MRC-Classic

Lymph node retrieval

(Median)

L 11.1

O 11.1

L 12

O 12

L 10

O 10

L 12

O 13.5

Positive margin NR NR
L 2

O 2

L 7

O 5

OR Time (min)
L 142 *

O 118 

L 150 *

O 95

L 145 *

O 115

L 180 *

O 135

Conversion rate 11 21 17 25

LOS
L 5.2 *

O 7.9

L 5 *

O 6

L 8.2 *

O 9.3

L 9

O 9

Morbidity rate
L 10.8 *

O 28.7

L 21

O 20

L 21

O 20

L 26

O 27

Mortality
L 0.9

O 2.9

L 0.5

O 1

L 1

O 2

L 4

O 5

* = p<0.05



25 randomized controlled trials 3526 patients

Pro Laparoscopy Pro Laparotomy

Blood loss (-72 cc)

Pain (-8 to -12 mm on a 100 mm VAS for pain)  

Pulmonary function (0.38-0.56 L on p.o. day 1 and 3) 

Operative time

Duration of p.o. ileus (-1,0 day)

Hospital stay (-1.4 days) 

QoL (until the 30th postoperative day)

Surgical morbidity (wound infection and p.o ileus) 

General postoperative complications =



Barcellona COST-SG COLOR MRC-Classic

Port site mets (%)
L 0.9

O 0

L 0.9

O 0.5

L 1.3

O 0.4

L 2.5

O 0.6

Local recurrence (%)
L 6.6

O 13.7

L 2.3

O 2.6

L 4.7

O 4.8

L 7.3

O 6

Disease free survival (%)
L 83

O 73

L 69.2

O 68.4

L 74.2

O 76.2

L 67.7

O 66.3

Overall survival (%)
L 82

O 74

L 74.6

O 76.4

L 81.8

O 84.2

L 68.4

O 66.7

p=NS



15 randomized controlled trials 4207 patients

Pro Laparoscopy Pro Laparotomy

Overall complication

Distant metastasis

Port-site/wound recurrence

Local recurrence 

Overall recurrence

Disease related mortality

Overall mortality =

=

=

=

=

=



MRC-Classic Leung et al Braga et al Zhou et al Araujo et al

Accrual Years 1996-2002 1993-2002 NR 2001-2002 1997-2000

Subjects
L 253

O 128

L 203

O 200

L 83

O 85

L 273

O 140

L 13

O 15

LN retrieved

(mean)
p=ns

L 11.1

O 12.1

L 12.7

O 13.6
NR

L 5.5 *

O 11.9

Morbidity/Mortality
L 47/NS

O 37/NS

L 19.7/0.6

O 22.5/2.4

L 28.9/1

O 40/1

L 6.1/0 *

O 12.4/0

L 69/0

O 46.7/0

Conversion rate
34%

Morbidity 93%
23.2% 7.2% NR 0

Follow-up (months) 36.8
L 52.7

O 49.2
53.6 NR 47.2

Local recurrence
L 9.7

O 10.1

L 6.6

O 4.4

L 4

O 5.2
NR

L 0

O 13

Survival OS/DFS
L 74.6/ 70.9

O 66.7/ 70.4

L 77.2/ 75.3

O 76.5/ 78.3
p=ns NR NR
p=NS

* = p<0.05



48 studies, 4224 pts

33 prospective 

  8 retrospective 

  7 not classified 

33 patient series

15 cohort studies

Pro Laparoscopy Pro Laparotomy

Blood loss 

Pain 

Operative time

Cost

Morbidity & Mortality

Lymph node harvested

Local recurrence 

Disease free survival 

Overall survival =

=

=

=

=
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COLOR trial

MRC-CLASSIC trial

12 week health care cost analysis Laparoscopy Laparotomy>

12 week health care cost analysis

+

Loss of productivity

Laparoscopy Laparotomy≈

Operative cost

Non - Operative cost

Laparoscopy Laparotomy>

Laparoscopy Laparotomy<







The graphic representation of the relationship between experience with a new 

procedure or technique and outcomes, including 

operative time, conversion rate, morbidity and mortality rate, hospital stay

20-50 colorectal resections

Starting point Plateau

!
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Concerns in laparoscopic rectal cancer surgery

✓Technically challenging

✓Multiquadrant working volume

Obesity

✓Difficult target organ exposure

Narrow field without direct line of access

Bowel division

Margins

Autonomic nerve function preservation

✓Proximal vascular division

Radical lymphadenectomy



Designed to overcome limitations

of laparoscopic TME for rectal cancer



Defining the procedure
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Steps for rectal resection

Application of robotic technology



Concerns in laparoscopic rectal cancer surgery

✓Technically challenging

✓Multiquadrant working volume

Obesity

✓Difficult target organ exposure

Narrow field without direct line of access

Bowel division

Margins

Autonomic nerve function preservation

✓Proximal vascular division

Radical lymphadenectomy

Overcoming the concerns with robotic technology















Robotic Colorectal Surgery

Limited papers

Few RCT

Costs

Opertive time

Short/long-term results?













Conclusions

• Laparoscopy and robotics are additive/complementary, not  antagonistic

• No clear benefit for ALL colorectal cancer surgeries

– Choice of the approach based on pre-existing skillset, local resources, mentoring…

• Improved outcomes with robotic anterior resection in selected case:

–Male, low tumors, obese patients

• Role in specific instances?

– lateral lymph node dissection, pelvic exenteration, TaTME…

Future directions:

• More data

• New robotic platforms

• Will AI take my job?
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