
 

 

Effect of Robotic-Assisted vs Conventional Laparoscopic Surgery on Risk of 
Conversion to Open Laparotomy Among Patients Undergoing Resection for 
Rectal Cancer 
The ROLARR Randomized Clinical Trial 
 
Weill Cornell Medicine is an academic medical center that provides exemplary care for our patients. 
Our Division of Colon and Rectal Surgery includes the nation’s leading surgeons for colon and rectal 
surgical treatments.   
 
Above and beyond caring for patients, our compassionate physicians and surgeons also conduct 
research to advance medical understanding, treatments and standards. Notable research is written, 
reviewed by peer physicians, published and shared with physicians around the world.  
 
Dr. Alessio Pigazzi was appointed the chief of Colon and Rectal Surgery at Weill Cornell Medical 
Center/NewYork-Presbyterian in 2020. His research focuses on minimally invasive techniques to 
improve recovery after cancer surgery, postoperative chemotherapy, as well as the relationship 
between diet and colorectal cancer. 
 
About this article: A laparotomy is a surgical incision into the abdominal cavity. During rectal cancer 
surgeries, it may be necessary to perform a laparotomy. This is sometimes called a “conversion to 
laparotomy.” Laparoscopic surgery is a type of surgery that uses thin tubes that are inserted into small 
incisions (cuts). Robotic-assisted surgery uses robotic technology to perform the operation.  
 
In this article, Dr. Pigazzi and his co-authors present findings comparing the rates of conversion to 
laparotomy for robotic-assisted laparoscopic surgeries versus non-robotic-assisted laparoscopic 
surgeries. The results indicate very little difference between robotic-assisted laparoscopic surgeries 
and non-robotic laparoscopic surgeries.   
 
While there may be other benefits to robotic-assisted laparoscopic surgery for rectal cancer treatment, 
there is not enough evidence to prove that it is less likely to result in a conversion to laparotomy. 
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IMPORTANCE Robotic rectal cancer surgery is gaining popularity, but limited data are available
regarding safety and efficacy.

OBJECTIVE To compare robotic-assisted vs conventional laparoscopic surgery for risk of
conversion to open laparotomy among patients undergoing resection for rectal cancer.

DESIGN, SETTING, AND PARTICIPANTS Randomized clinical trial comparing robotic-assisted vs
conventional laparoscopic surgery among 471 patients with rectal adenocarcinoma suitable
for curative resection conducted at 29 sites across 10 countries, including 40 surgeons.
Recruitment of patients was from January 7, 2011, to September 30, 2014, follow-up was
conducted at 30 days and 6 months, and final follow-up was on June 16, 2015.

INTERVENTIONS Patients were randomized to robotic-assisted (n = 237) or conventional
(n = 234) laparoscopic rectal cancer resection, performed by either high (upper rectum) or
low (total rectum) anterior resection or abdominoperineal resection (rectum and perineum).

MAIN OUTCOMES AND MEASURES The primary outcome was conversion to open laparotomy.
Secondary end points included intraoperative and postoperative complications,
circumferential resection margin positivity (CRM+) and other pathological outcomes, quality
of life (36-Item Short Form Survey and 20-item Multidimensional Fatigue Inventory), bladder
and sexual dysfunction (International Prostate Symptom Score, International Index of Erectile
Function, and Female Sexual Function Index), and oncological outcomes.

RESULTS
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L aparoscopic surgery is increasingly used for the treat-
mentof coloncancer, but itsuse for rectal cancer ismore
controversial. Two recent, large, multicenter random-

ized clinical trials1,2 support laparoscopic surgery, and2other
major trials3,4
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specimen extraction was permissible and not defined as an
open conversion. Secondary end points were all prespecified
and included pathological circumferential resection margin
positivity (CRM+; defined as tumor ≤1 mm), intraoperative
complications, postoperative (30-day and 6-month) compli-
cations, 30-day operative mortality, patient-reported bladder
and sexual function, and pathological assessment of the
quality of the plane of surgery. Quality of the plane of surgery
was judged according to the method of Quirke and Dixon,20
grading the pathology specimen in terms of completeness
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in Italy, 92 patients (3 sites) in Denmark, 59 patients (9 sites)
in the United States, 35 patients (1 site) in Finland, 18 patients
(1 site) in South Korea, 16 patients (1 site) in Germany, 11
patients (1 site) in France, 2 patients (1 site) in Australia, and 2
patients (1 site) in Singapore. A total of 471 patients (36.9%)
were randomized: 234 to conventional laparoscopic surgery
and 237 to robotic-assisted laparoscopic surgery (Figure 1). A
total of 466 patients underwent an operation, with 456

(97.9%) undergoing the allocated treatment. Follow-up for
analysis was at 30 days and 6 months, with a final follow-up
date of June 16, 2015.

The 2 treatment groups were well balanced with respect
to baseline characteristics and operative procedures (Table 1).
Of the 466 cases included in the primary intention-to-treat
analysis, low anterior resection was performed in 317 (68.0%)
and abdominoperineal resection was performed in 97

Figure 1. Diagram of the Flow of Participants

1276 Patients assessed for eligibility

805 Excluded
571 Did not meet inclusion criteria

149 Clinical or radiological evidence of metastatic spread
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(20.8%). The mean operative time was 37.5minutes longer in
the robotic-assisted laparoscopic group than in the conven-
tional laparoscopic group (mean [SD] operative time, 298.5
[88.71] vs 261.0 [83.24] minutes, respectively). The length of
hospital stay was similar between groups.

Table 1. Patient Baseline Characteristics, Operative Details,
and Pathology Outcomes

Variable

Conventional
Laparoscopic
Surgery

Robotic-Assisted
Laparoscopic
Surgery

Baseline (n = 234) (n = 237)
Age, mean (SD), y 65.5 (11.93) 64.4 (10.98)
ASA classification, No. (%)

I, Normal healthy patient 52 (22.2) 39 (16.5)
II, Patient with mild systemic disease 124 (53.0) 150 (63.3)
III, Patient with severe systemic disease 52 (22.2) 46 (19.4)
IV, Patient with severe systemic disease
that is a constant threat to life

1 (0.4) 0

Missing 5 (2.1) 2 (0.8)
Sex, No. (%)

Male 159 (67.9) 161 (67.9)
Female 75 (32.1) 76 (32.1)

BMI classification, No. (%)a

Underweight or normal, 0-24.9 87 (37.2) 93 (39.2)
Overweight, 25.0-29.9 92 (39.3) 90 (38.0)
Obese, ≥30.0 55 (23.5) 54 (22.8)

Class I, 30.0-34.9 38 (16.2) 41 (17.3)
Class II, 35.0-39.9 10 (4.3) 9 (3.8)
Class III, ≥40.0 7 (3.0) 4 (1.7)

Preoperative radiotherapy
or chemoradiotherapy, No. (%)

Yes 108 (46.2) 111 (46.8)
No 126 (53.8) 126 (53.2)
Missing 14 (5.9) 6 (2.5)

Prior abdominal surgery, No. (%)
Yes 67 (28.6) 62 (26.2)
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Participating surgeons had a wide range of previous
experience with conventional and robotic-assisted laparo-
scopic surgery. On average, patients received an operation
performed by a surgeon with experience of a median 91
(interquartile range, 45-180) previous conventional laparo-
scopic operations and a median 50 (interquartile range,
30-101) previous robotic-assisted laparoscopic operations.

Of the 471 patients who were randomized, 219 (46.5%)
received preoperative radiotherapy or chemoradiotherapy,
with no difference between the 2 treatment groups (Table 1).
Also among these 471 patients, 222 (47.1%) received postop-
erative chemotherapy, with no difference between the 2
treatment groups.
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conversion, as reflected by the intracluster correlation coeffi-
cient estimate of 0.05 (95%CI, 0.01 to 0.06).

Results fromthe sensitivity analysis that extended thepri-
mary analysis model to account for potential learning effects
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surgery (8.1% vs 12.2%, respectively), and there were no sta-
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benefit of robotic-assisted laparoscopic surgery in this sub-
group of technically challenging patients.

The experience of the participating surgeons was also
evident in the low CRM+ rate (overall, 5.7%), which was
lower than previous trials studying conventional laparoscopy
for rectal cancer: COLOR II, 10%; ACOSOG Z6051, 12.1%; and
ALaCaRT, 7%. Pathological grading of the plane of surgery
showed a good standard, with mesorectal plane surgery
observed in 75.3% overall. This is lower than reported in
COLOR II (88%) and ALaCaRT (87%), but similar to ACOSOG
Z6051 (72.9%), and is probably due to the recognized varia-
tion in reporting between pathologists. In our trial, reporting
of the pathological plane of surgery was standardized to the
method described by Nagtegaal and Quirke.25

In accordancewith other studies, robotic-assisted laparo-
scopic surgerywas associatedwith longeroperating times and
nobenefit over conventional laparoscopic surgery in lengthof
hospital stay.7,26A full health care economics analysis will be
reported separately.

The complication rates following conventional and
robotic-assisted laparoscopic surgery were similar, and
there were no safety issues attributable to the robotic sys-
tem. Overall 30-day mortality was low at 0.9%, in keeping
with the results of meta-analyses.7 The leading causes of
intraoperative morbidity were iatrogenic damage to an
organ or structure and significant hemorrhage. In contrast
to other studies, hemorrhage was not more frequently asso-
ciated with robotic-assisted laparoscopic surgery.27 Rectal
cancer surgery is a high-risk intervention, with 32.4% of
patients experiencing a complication within 30 days and
15
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Conclusions

Among patientswith rectal adenocarcinoma suitable for cura-
tiveresection,robotic-assistedlaparoscopicsurgery,ascompared

withconventional laparoscopicsurgery,didnotsignificantly re-
duce the riskof conversion toopen laparotomy.These findings
suggest that robotic-assisted laparoscopic surgery, when per-
formed by surgeonswith varying experiencewith robotic sur-
gery, does not confer an advantage in rectal cancer resection.
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