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Abstract

Introduction. The treatment of colorectal tumors requires a comprehensive approach, with surgical resection 
as the primary focus, usually accompanied by neoadjuvant chemo-radiotherapy. The advantages of the robotic 
approach have allowed to gain an important place in rectal surgery, considering it a safe and reliable approach for 
these patients.

Methods. This is an observational, retrospective study that included patients diagnosed with rectal cancer who 
underwent robotic assisted surgery at the National Institute of Cancerology between 2017 and 2023. Surgeries 
were performed by a single console surgeon and various surgeons-in-training as assistants.

Results. A total of 43 patients were included in the study. 69.7% of patients had a tumor in the lower rectum, 20.9% 
in the middle rectum, and only 7.2% in the upper rectum. Low anterior or ultra-low anterior rectal resection was 
performed in 58.1% of patients and TaTME in 34.9%.The quality of the mesorectum was complete in 79%, almost 
complete in 18.6% and no patients had an incomplete mesorectum. Postoperative complications: 20.9%; 6.9% 
(n=3) had Clavien-Dindo complications >IIIa. Anastomotic leak rate: 9.3%.

Conclusion. Robotic surgery for rectal cancer may be technically advantageous compared to other techniques. It 
is a safe and feasible technique in Latin American countries, achieving optimal oncological results. In this report 
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we highlight the results in the most important component of disease-free survival (negative CRM), which has 
determined its incorporation as the technique of choice in patients with rectal cancer in our institution.

Keywords: colorectal neoplasms; colorectal surgery; minimally invasive surgical procedures; robotic surgical 
procedures; Latin America.

Resumen 

Introducción. El tratamiento de los tumores colorrectales requiere un abordaje integral, con la resección quirúrgica 
como foco principal, acompañada habitualmente de quimio-radioterapia neoadyuvante. Las ventajas del abordaje 
robótico han ganado un lugar importante en la cirugía rectal, considerándola un abordaje seguro y confiable para 
estos pacientes. 

Métodos. Se realizó un estudio observacional retrospectivo, que incluyó pacientes diagnosticados con cáncer 
de recto que se sometieron a cirugía asistida por robot en el Instituto Nacional de Cancerología, en Bogotá, D.C., 
Colombia, entre 2017 y 2023. Las cirugías fueron realizadas por un único cirujano de consola y varios cirujanos 
en formación actuaron como asistentes. 

Resultados. Se incluyeron en el estudio un total de 43 pacientes. El 69,7 % de los pacientes tenía un tumor en 
el recto inferior, 20,9 % en recto medio y solo el 7,2 % en recto superior. Se realizó resección rectal anterior baja 
o anterior ultrabaja en el 58,1 % de los pacientes y TaTME en el 34,9 %. La calidad del mesorrecto fue completa 
en 79 %, casi completa en 18,6 % y ningún paciente presentó mesorrecto incompleto. Hubo complicaciones 
postoperatorias en el 20,9 %; 6,9 % (n=3) de las complicaciones fueron clasificadas Clavien-Dindo >IIIa. La tasa 
de fuga anastomótica fue del 9,3 %. 

Conclusión. La cirugía robótica para el cáncer de recto puede ser técnicamente ventajosa en comparación con 
otras técnicas. Es una opción segura y factible en países latinoamericanos, con resultados oncológicos óptimos. En 
este informe destacamos los resultados en el componente más importante de la supervivencia libre de enfermedad 
(MRC negativo), lo que ha determinado su incorporación como técnica de elección en pacientes con cáncer de recto 
en nuestra institución.

Palabras clave: neoplasias colorrectales; cirugía colorrectal; procedimientos quirúrgicos mínimamente invasivos; 
procedimientos quirúrgicos robotizados; América Latina.

Introduction
Colorectal cancer is the second leading cause of 
cancer death worldwide 1. The highest incidence 
rate is seen in higher income countries, reflec-
ting highly processed and low-fiber diets and high 
rates of obesity 1,2. In Latin America, the litera-
ture is very limited, but in our local environment, 
a study from Cali, Colombia, with a cohort from 
1962 to 2007 showed a progressive increase in the 
incidence of colorectal cancer in our country 3, and 
according to Globocan data for Colombia, it is the 
third leading cause of cancer-related mortality 4.

The treatment of rectal tumors requires a 
comprehensive approach 5. Historically, surgical 

management has been the mainstay of manage-
ment even though the anatomical situation of the 
rectum poses a scenario with different approa-
ches according to the level of involvement and 
regional extension 6. The goal in the rectal cancer 
surgery, is to ensure complete mesorectal excision 
(TME) and to address circumferential and distal 
margins, as these directly impact in loco-regional 
recurrence 7,8.

However, recent advances in chemotherapy, 
immunotherapy and radiotherapy for rectal 
tumors, achieving excellent survival rates, gene-
rate controversy about the possible additional 
benefit of surgical management 9. 
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Over the years, laparoscopic and robotic-
assisted minimally invasive surgery has emerged 
as a feasible and safe approach to the surgical 
management of rectal cancer. In 2003, the first 
robotic-assisted anterior rectal resection was 
performed 10. The COREAN and COLOR II studies 
reported no difference in survival rates between 
laparotomy and laparoscopic surgery for rec-
tal cancer 11,12; however, a recent meta-analysis 
suggested an increased risk of incomplete total 
mesorectal excision and positive circumferential 
margin with the laparoscopic approach 13. Kim 
and Yamaguchi reported that robotic surgery can 
decrease surgical trauma to pelvic vessels and ner-
ves, help to significantly reduce bleeding, preserve 
sexual and urinary function, and even decrease 
local recurrence compared to open surgery for 
rectal cancer 14,15.  

The advantages of the robotic approach have 
allowed it to gain an important place in rectal 
surgery. The three-dimensional vision, the maneu-
verability of the instruments, and their flexibility 
in approaching the lower pelvis, especially for 
tumors of the lower rectum, allow a safer resec-
tion plane and less morbidity for the patient 16,17. 
Liao et al. published one of the first comparative 
meta-analyses between laparoscopic and robo-
tic approaches for colorectal cancer, concluded 
that the robotic approach may be safer and may 
reduce operative time. However, they did not find 
any statistically significant differences. The most 
notable findings were lower conversion rates and 
lower blood loss compared to the laparoscopic 
approach 18.

Currently, the only study in Latin America 
that analyzes the experience of robotic-assisted 
surgical approach to the colon and rectum is a 
Mexican retrospective study published in 2016. 
The study analyzed 5 cases and reported good 
results in terms of quality of life, with a conversion 
rate to open surgery of 0% 19. As part of the Latin 
American collaboration to report the experience 
of the robotic approach, we aimed to evaluate the 
short-term outcomes following robotic surgery for 
rectal cancer in our institution.

Methods
This is an observational, retrospective, descriptive 
study that included patients diagnosed with rectal 
cancer who underwent robotic-assisted surgery 
using the Da Vinci Si® robotic system at the Natio-
nal Institute of Cancerology between 2017 and 
2023.

Technical procedure
Surgeries were performed by a single console 
surgeon and various surgeons-in-training as 
assistants. In the last cases of ultra-low anterior 
resection, where we have ensured the distal resec-
tion margin through the transanal route, after 
obtaining the maximum dissection through the 
transabdominal route in the usual way, the use 
of a transanal monoportal platform (Gel Point 
Path) has been performed to achieve precise 
identification of the distal resection margin using 
conventional laparoscopic instruments and after 
distal marking, The extraction of the piece is per-
formed through the transabdominal route, except 
in selected cases of small specimens where it can 
be performed through the transanal route. The 
purse stringing of the distal rectum is performed 
through the transabdominal route with robotic 
assistance. This maneuver is performed in an 
adequate way with the advantages of the robotic 
platform, mainly for the possibility of stable vision 
at pelvic level with 180 degrees rotation of the lens 
and the use of articulated instruments that allow 
maneuvering in this narrow site. The anastomosis 
is performed with a single stapling by inserting a 
circular stapler anvil with a tubular drain at its 
tip (Figure 1).

Data collection
A database was constructed using the Research 
Electronic Data Capture (REDCap) platform from 
the various medical history reports, endoscopic 
reports, surgical description, surgical pathology 
report, and postoperative follow-up; patients with 
loss to follow-up before 3 years were not included 
in the analysis.
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Statistical analysis
Data were analyzed using SPSS Vr. 17. Descriptive 
statistics were used to report median and inter-
quartile range (IQR) of continuous variables (with 
25th and 75th percentiles reported as IQR). All 
statistical analyses were performed in R - Project 
v3.6.2 software (free license).

Results
Clinical characteristics

A total of 43 patients were included in the study, 
53% men and 47% women. The mean age was 

61.5 years (RIQ: 70-55.5). The mean body mass 
index (BMI) was 23.39 kg/m2 with a DV of 4.06. 
Detailed characteristics of the entire cohort are 
shown in table 1. 

Regarding the location of the tumors, 69.7% 
of patients had it in the lower rectum, 20.9% in 
the middle rectum, and only 7.2% in the upper 
rectum, with a median distance to the anal verge 
of 6 cm (RIQ: 3-10). Thirty-two (74.4%) patients 
received neoadjuvant chemoradiotherapy, with a 
median time from consolidation to surgery of 2 
months. Thirty-nine percent of patients received 
adjuvant therapy.

Figure 1. Transabdominal rectal purse-string. In the sequence we can see the trans-abdominal purse-string, then the passage 
of the suture stem protected by the probe, and finally with the camera at 30 degrees upwards we can see the suture assembled.
Source: The authors.
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The quality of the mesorectum was complete 
in 81.4% (Figure 1), almost complete in 18.6% 
and no patient had an incomplete mesorectum. 
Of the patients with almost complete mesorectal 
quality (n=8), 75% (n=6) were patients with the 
TaTME approach.

Surgical management
Low anterior or ultra-low anterior rectal resection 
was performed in 58.1% of patients, TaTME in 
34.9%, and abdominoperineal resection in only 
6.9%. A protective ileostomy was performed in 

the 86% of the cases. The mean operative time 
was 306.6 minutes, being longer for TaTME (409.8 
minutes) and 326 minutes for anterior rectal 
resection. The conversion rate was 4.6%.

Pathologic results
Most patients had pathologic tumor stage T3 
(n=33.9%), followed by stage T1 (25.6%). The 
20.9% of patients had a complete pathologic res-
ponse. The degree of histologic differentiation was 
moderate in 45.5% of patients. A positive surgical 
margin was present in 4.6% (n=2): proximal or 
distal margin (n=0), circumferential (n=2). The 
mean number of nodes resected was 15.6 (RIQ: 
11-19). 27.9% (n=12) of patients underwent lym-
phadenectomy of less than 12 nodes.

Short-term outcomes
There were no intraoperative complications. 
Intensive care unit was required in 2.3% (n=1) 
with a stay of 2 days. The median length of hospi-
tal stay was 6 days (RIQ: 5-9) (Table 2). Hospital 
readmission rate was 18.6% (n=8), with 15% of 
patients hospitalized for common medical com-
plications (urinary tract infection, SARS Cov-19).

Postoperative complications occurred in 
20.9% (n=9) of the patients, but only 6.9% (n=3) 
had Clavien-Dindo complications >IIIa and 66.6% 
(n=6) had Clavien-Dindo complications I and II. 
The anastomotic leak rate was 9.3% (n=4), with 
no differences between the types of approaches 
performed (LRR vs. TaTME), 90% of these patients 
were managed endoscopically. Mortality at 90 
days was 2.3% (n=1) (Table 3).

Discussion
Minimally invasive surgery has emerged as a 
feasible and safe option for treating various 
gastrointestinal neoplasms, including colorec-
tal tumors. Initially, laparoscopic techniques 
were used, and now robotic technology is also 
being employed. Several studies in the litera-
ture have demonstrated that minimally invasive 
surgery is non-inferior to traditional surgery 
in terms of oncological safety, complications, 
and postoperative recovery for patients with 

Table 1. Demographic and medical characteristics of 
rectal cancer patients undergoing robotic surgery.

Characteristics Total (n=43) 
Demographic  

Mean age (years) 61.5 (55.5-70)

Gender, n (%)

   Male 23 (53%)

   Female 20 (47%)

Body mass index, kg/m2

   Median ± SD 23.39 ± 4.06

Tumor location, n (%)

   Upper rectum 4 (7.2%)

   Middle rectum 9 (20.9%)

   Lower rectum 30 (69.7%)

Median distance to the anal verge (cm) 5.8 (3-10)

Surgical

Type of intervention, n (%)

   Low or ultra-low anterior rectal resection 25 (58.1%)

   TaTME 15 (34.9%)

   Abdominoperineal resection 3 (6.9%)

Mean surgical time (minutes)

   General 306.6

   Low or ultra-low anterior rectal resection 326

   TaTME 409.8

Conversion, n (%)  2 (4.6%)

Neoadjuvant and adjuvant management

   Adjuvant management, n (%) 17 (39%)

   Neoadjuvant management, n (%)  32 (74.4%)

SD: Standard desviation; RIQ: Rank interquartile.
Source: The authors.
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Table 3. Complications in rectal cancer patients treated 
with robotic surgery.

Characteristics Total (n=43)

Hospital readmission, n (%) 8 (18.6%)

Postoperative complications, n (%) 9 (20.9%)

   Clavien Dindo ≥III 3 (6.9%)

   Clavien Dindo I-II 6 (13.8%)

Anastomotic leak, n (%) 4 (9.3%)

   Endoscopic management 3 (90%)

Mortality ≤ 90 days, n (%)  1 (2.3%)

Source: The authors.

Table 2. Short-term and pathologic outcomes in patients 
with rectal cancer treated with robotic surgery.

Characteristics Total (n=43)

Short-term outcomes

ICU requirement, n (%) 1 (2.3%)

Median of hospital stay, days (RIQ) 6 (5-9)

Pathological outcomes

Tumor staging, n (%)

   T1 11 (25.6%)

   T3 15 (33.9%)

Complete pathological response, n (%) 9 (20.9%) 

Histological differentiation, n (%)

   Moderate 19 (45.5%)

Positive margins, n (%)

   Proximal 0 (0%)

   Distal 0 (0%)

   Circunferential 2 (4.6%)

Resected nodes, n (%)

   Median (RIQ) 15.6 (11-19)

Quality of the mesorectum, n (%)

   Complete 34 (81.4%)

   Almost complete 8 (18.6%)

   Incomplete 0 (0%)

SD: Standard deviation; RIQ: Rank interquartile; ICU: 
Intensive Care Unit. 
Source: The authors.

colorectal cancer 17-19. It has also been associated 
with shorter hospital stays. However, there is still 
some uncertainty regarding the management of 
rectal cancer, as there is a lack of comprehensive 
studies to fully validate these findings.

In this scenario, the introduction of new tech-
nologies and approaches to surgical management 
was initially driven by the search for a greater pos-
sibility of sphincter preservation, better oncologic 
quality, and fewer short-term complications 20,21. 
The first approach to overcoming the limitations 
of laparoscopic surgery in rectal surgery was the 
ACOSOG study Z6051, which noted that two-di-
mensional vision and non-articulated instruments 
could create technical limitations in the dissection 
of the pelvis 22.

Robotic colorectal surgery shows less intraope-
rative blood loss, shorter time to oral tolerance, 
lower conversion rate to open surgery, shorter 
hospital stays, and longer distal margins compared 
to laparoscopic and open surgery. This approach 
also shows a shorter learning curve. Some studies 
suggest that it may reduce perioperative or 30-day 
mortality, increase overall survival, reduce wound 
infection, and improve functional outcomes, while 
others show no significant differences.

In this series, the most common procedure was 
low anterior or ultra-low anterior rectal resec-
tion, performed in 58.1% of patients, followed 
by TaTME and abdominoperineal resection in 
6.9%. These results are striking because 69.7% 
of the patients had tumors in the lower rectum 
with a mean distance to the anal verge of 6 cm. 
Within our institution, we found that the number 
of procedures involving anal sphincter sacrifice 
decreased. However, these results are only des-
criptive and for a different period.

The impact of BMI on complications in robotic 
colorectal surgery remains debated. To date some 
studies have found a proportional increase in com-
plications in obese patients 23,24. In this series the 
mean BMI was 23.39 kg/m2 (normal), however in 
a recent publication of our institution, we found 
that the median BMI was found to be significantly 
higher in patients who had intraoperative compli-
cations compared to those who did not 25.
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We encountered no intraoperative complica-
tions and had a conversion rate of 4.6% in two 
patients who underwent the TaTME procedure 
at the beginning of our personal learning curve. 
Although these results are lower than those repor-
ted in other studies (5-8.1%) 26,27, the length of 
hospital stay (6 days) aligns with the findings of a 
recent meta-analysis. The meta-analysis demons-
trated the benefits of robotic surgery over the 
laparoscopic approach in terms of conversion 
rates and hospital stay 27.

The standardization of total mesorectal excision 
(TME) from a surgical perspective has significantly 
improved oncologic outcomes. This procedure 
involves removing the mesorectum, its associa-
ted lymph nodes, and the primary tumor while 
adhering to embryologic planes. By focusing on 
achieving a clear circumferential resection margin 
(CRM) 28, TME surgery has shown to have a lower 
local recurrence (LR) rate (<10%) compared to 
previous conventional dissection, thus improving 
long-term survival in patients with rectal cancer 29.

Among the surgical parameters of the rectal 
resections in this series, it is important to highli-
ght that 79% of specimens showed complete or 

almost complete integrity of the mesorectum, 
18.6% showed partial integrity, 0% had positive 
proximal or distal margins, and 4.6% had circum-
ferential positive margins. These findings are of 
great relevance for the oncological prognosis of 
the patients, and the results are superior to those 
reported in other studies such as ROLLAR, which 
had a positive margin rate of 5% 16,30. Additionally, 
the number of nodes dissected (15.6) meets the 
necessary requirements for adequate staging of 
patients with colorectal cancer according to the 
AJCC 31.

The rate of postoperative complications was 
20.9% (n=9), with only 6.9% (n=3) having Cla-
vien-Dindo complications >IIIa, and 66.6% (n=6) 
experiencing Clavien Dindo I and II complications. 
Additionally, the rate of anastomotic leak in the 
rectal resections was 9.3% (n=4). However, this 
complication was identified in time to perform 
endoscopic intervention in 90% of patients, with 
successful results and no mortality at 90 days rela-
ted to this complication. Moreover, in recent cases 
of TaTME, a transabdominal rectal purse-string 
has been implemented after securing the distal 
margin through the transanal route (Figure 2).

Figure 2. Complete mesorectum.
Source: The authors.

  
Complete

mesorectum
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Conclusion
Robotic surgery for rectal cancer may be techni-
cally advantageous compared to other techniques. 
According to this report and the available litera-
ture it is a safe and feasible technique in Latin 
American countries, achieving optimal oncological 
results. In this report we highlight the results in 
the most important component of disease-free 
survival (negative CRM), which has determined 
its incorporation as the technique of choice in 
patients with rectal cancer in our institution.
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