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INTRODUCTION
	 Minimally invasive surgery has been progressively ac-
cepted worldwide since it was first described in 19911 and 
has been used as an alternative to the laparotomic ap-
proach for the treatment of colorectal pathology. Since then, 
several studies have shown that the laparoscopic approach 
is associated with shorter hospital stays, less morbidity and 
post-operative pain and a lower rate of long-term compli-
cations including incisional hernia and adhesions, without 
affecting oncological outcomes.2,3 Therefore, this approach 

has become the first choice in many institutions.
	 However, its adoption in Western countries is still not 
widespread, estimated at around 30 to 50%.4 Its use is even 
more limited in rectal surgery due to the restricted move-
ment of the instruments in confined spaces, such as the 
pelvic cavity, and due to the demanding learning curve.
	 Since the first report by Weber in 2002,5 there has 
been an increasing interest in robotic colorectal surgery, as 
shown by the increasing number of publications.
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RESUMO
Introdução: A utilização da cirurgia minimamente invasiva no tratamento da patologia colorretal é hoje cientificamente aceite e o seu uso na prática clí-
nica diária tem vindo a aumentar de forma sustentada. Diversos estudos indicam que a abordagem robótica pode trazer vantagens sobre a laparoscopia 
‘convencional’, especialmente na cirurgia do reto. Este trabalho descreve e analisa os resultados dos primeiros três anos de cirurgia robótica na Unidade 
de Patologia Colorretal da Unidade Local de Saúde S. José. 
Métodos: Foram definidas as variáveis a analisar e construída uma base de dados prospetiva com os dados referentes aos doentes operados conse-
cutivamente por três cirurgiões colorretais, acreditados internacionalmente na utilização do sistema Da Vinci Xi®, entre novembro de 2019 e outubro de 
2022. A base de dados foi convertida numa versão anonimizada e foi sobre essa mesma que se procedeu à análise de dados. Foram analisados os 
dados de todos doentes operados nesse período. 
Resultados: Foram incluídos 80 doentes, 47 homens, mediana de idade de 70 anos e de IMC de 26 kg/m2. O score ASA era II em 53,7% e III em 41,3% 
dos doentes. Do total, 97,6% apresentavam doença maligna ou potencialmente maligna. Realizaram-se 34 colectomias proximais ao ângulo esplénico, 
20 distais e 26 ressecções anteriores do reto. Houve ressecção síncrona de metástases hepáticas em dois casos. Foram analisados os resultados 
peri-operatórios a curto prazo e histopatológicos: duração (mediana): 300 minutos; perda hemática estimada (mediana): 50 mL; taxa de conversão: 
2,5%; dias até retomar trânsito intestinal (mediana): três dias; dias de internamento (mediana): seis dias; taxa de complicações pós-operatórias: 20%, 
das quais 5% Clavien III e 0% Clavien IV/V; taxa de deiscência anastomótica: 2,5%; taxa de reintervenção: 2,5%; taxa de readmissão pós-alta: 1,3%; 
gânglios linfáticos ressecados (mediana): 20; taxa de ressecção R0: 100%; taxa de integridade mesorretal: 95,8% completo/quase completo. 
Conclusão: Os nossos resultados mostram que a introdução da cirurgia colorretal robótica no nosso centro foi segura e garantiu resultados clínicos a 
curto prazo e histopatológicos semelhantes ou favoráveis face aos descritos na literatura.
Palavras-chave: Cirurgia Colorretal; Complicações Intraoperatórias; Complicações Pós-Operatórias; Procedimentos Cirúrgicos Robóticos

ABSTRACT
Introduction: Minimally invasive surgery has been increasingly accepted and used in colorectal surgery. Several studies report that robotic surgery may 
provide advantages over ‘conventional’ laparoscopy, namely in rectal surgery. This paper provides an account of the first three years of experience with 
robotic surgery in the Unidade de Patologia Colorretal of the Unidade Local de Saúde S. José. 
Methods: Variables were defined to develop a prospective database containing the data of consecutive patients operated by three internationally certified 
colorectal surgeons using the Da Vinci Xi® system between November 2019 and October 2022. The database was converted into an anonymized version 
that was used for this study. The analysis was performed on the data of all the patients operated during this period. 
Results: Eighty patients were included, 47 male, median age 70 years, and median BMI 26 kg/m2. ASA score was II in 53.7% and III in 41.3% of pa-
tients. Of the total, 97.6% had malignant or potentially malignant disease. Operative procedures consisted of 34 colectomies proximal to the splenic 
flexure, 20 distal colectomies and 26 anterior resections. There were two synchronous resections of liver metastases. Early perioperative outcomes and 
histopathological results were analyzed: median operative time: 300 minutes; median estimated blood loss: 50 mL; conversion rate: 2.5%; median days 
until first bowel movement: three days; median length of hospital stay: six days; complication rate: 20%, of which 5% were Clavien III and 0% Clavien 
IV/V; anastomotic leak rate: 2.5%; 30-day readmission rate: 1.3%; median lymph nodes resected: 20; R0 resection rate: 100%; mesorectal integrity rate: 
95,8% complete/near complete. 
Conclusion: Our results show that the adoption of robotic colorectal surgery in our center was safe and resulted in similar or improved short-term clinical 
outcomes and histopathological results when compared to those described in the literature.
Keywords: Colorectal Surgery; Intraoperative Complications; Postoperative Complications; Robotic Surgical Procedures
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	 Robotic surgery brings some advances over the ‘tra-
ditional’ laparoscopic route, with significant advantages in 
terms of visualisation and intra-abdominal mobility of surgi-
cal instruments. The Da Vinci® systems (Intuitive Surgical 
Inc.) are currently the most widely used surgical robots, pro-
viding the surgeon with a stable platform, three-dimensional 
visualisation controlled by the surgeon and articulated in-
struments with seven degrees of freedom of movement.4 
These characteristics allow for more precise gestures than 
straight laparoscopic instruments, representing an advan-
tage in restricted spaces. The benefits associated with the 
use of fluorescence-guided techniques, ergonomics and 
reduced musculoskeletal injuries for the surgical team are 
also worth considering.
	 The biggest disadvantage of the robotic approach are 
the costs of the initial purchase, consumables and equip-
ment maintenance. To overcome this limitation, the advan-
tages offered by the technology will have to be translated 
into validated and significant clinical gains.
	 In Portugal, the first platform has emerged in 2010 and 
was only available in private hospitals for around 10 years. 
By October 2019, a Da Vinci XI® system went into operation 
at the S. José Local Health Unit (ULS S. José), becoming 
the first surgical robot within the National Health Service. 
Since then, 850 patients have been treated with this plat-
form in urology, general surgery, thoracic surgery and gyn-
aecology.
	 This study was aimed at describing the initial experience 
with the surgical robot of the Colorectal Pathology Unit of 
the General Surgery department at ULS S. José, assessing 
the perioperative and histopathological outcomes and their 
comparison with literature.

METHODS
Study design
	 This was a descriptive observational study, based on a 
prospective database where data regarding the selected 
variables were systematically entered for patients aged 18 
and older who underwent robotic laparoscopic colorectal 
surgery at the Colorectal Pathology Unit of ULS S. José.
      ULS S. José is a tertiary hospital accredited by the 
Directorate-General for Health as a reference centre for the 
treatment of adult rectal cancer.
      The three participating surgeons were experienced in 
minimally invasive surgery and were internationally certi-
fied to perform robotic surgery. They worked full-time in the 
treatment of colorectal pathology. Patient discharge criteria 
were defined, namely recovery of gastrointestinal transit, 
diet tolerance, mobilisation, pain control and no evidence of 
infectious or other complications.
      Following the identification of all consecutive patients 
operated between November 2019 and October 2022, the 

database was converted into an anonymised version, and 
this was used to carry out the analysis.

Variables
	 The database was built in October 2019 using Micro-
soft® Access software version 2019. Data were obtained 
from the patients’ electronic medical record, including: 

1.	 Demographic data: patient’s gender, age, body 
mass index (BMI) and preoperative American Soci-
ety of Anesthesiologists (ASA) score

2.	 Operative variables: intraoperative blood loss, sur-
gery duration (excluding the duration of anaesthe-
sia), conversion to laparotomy and intraoperative 
complications

3.	 Postoperative variables: time to first postoperative 
stool, length of hospital stay, 30-day complications 
according to the Clavien-Dindo classification, rate 
of anastomotic dehiscence and 30-day readmission 
and reintervention rate

4.	 Histopathological characteristics of the surgical 
specimen: histological type, staging, degree of re-
section (R), number of resected lymph nodes, me-
sorectum integrity.

Technical approach
	 A Da Vinci XI® surgical robot (Intuitive Surgical, Inc) was 
used. All the surgeries were performed using single dock-
ing, except for the two operations involving synchronous 
liver resection, where double docking was required. Fluo-
rescence angiography was obtained in all procedures for 
the assessment of the perfusion of the intestinal tops before 
their sectioning. 
	 Intracorporeal anastomoses were completed, and 
colorectal anastomoses were performed laparoscopically 
after undocking the robot and proximal sectioning of the op-
erative specimen.
	 Conversion was defined as any laparotomy or extension 
of the excision for any reason other than the extraction of 
the operative specimen. 

Postoperative approach
	 Although there is no formal Enhanced Recovery After 
Surgery (ERAS) program at ULS S. José, all patients were 
treated according to the same postoperative management 
protocol. Clear fluid intake was started on postoperative day 
1 and diet progressed daily according to the patient’s toler-
ance.
	 Discharge criteria included: re-established bowel pat-
tern, urine passage after catheter removal, body tempera-
ture < 38ºC, similar tolerance to oral diet as pre-admission, 
pain control with oral analgesics and adequate social sup-
port for convalescence and postoperative care.
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	 Postoperative complications were ranked according to 
the Clavien-Dindo scale.

Statistical analysis
	 Microsoft® Excel software for Mac version 16 was used. 
Non-parametric variables were expressed as median (mini-
mum-maximum).

Ethical considerations
	 The study’s design was presented and approved by the 
Ethics Committee of the ULS S. José.

RESULTS
	 A total of 80 patients underwent surgery during the study 
period (Table 1) [47 male patients (59%)]. The median age 
was 70 (35 - 90) years and BMI 26 (18 - 45) kg/m2. Most pa-
tients were ranked as ASA score II (53.7%) and III (41.3%). 
	 Surgical indications included malignant or potentially 
malignant diseases in 97.6% of the patients, including 34 
patients submitted to colectomy proximal to the splenic 
angle, 20 to distal colectomy and 26 to anterior resection 
of the rectum. The five patients presenting with adenocar-
cinoma of the rectum who underwent neoadjuvant chemo-
radiotherapy underwent simultaneous derivative ileostomy. 

Two patients underwent synchronous resection of liver me-
tastases, in collaboration with surgeons from the Hepato-
Biliary-Pancreatic Surgery Unit at ULS S. José. 
	 The perioperative outcomes are shown in Table 2. A me-
dian surgery duration of 300 (190 - 600) minutes has been 
found: right colectomy, 275 (210 - 390) minutes; left colec-
tomy, 250 (190 - 360) minutes; anterior resection, 317 (220 
- 420) minutes. The median estimated blood loss was 50 
mL (50 - 300) and conversion to laparotomy was required in 
two patients (2.5% rate): the first due to suspected duode-
nal invasion and the second due to difficult progression dur-
ing pelvic dissection. No intraoperative complications were 
found.
	 A median 3 (0 - 7) days to re-established bowel pattern 
has been found in all surgeries performed without a deriva-
tive stoma. Discharge criteria were met by most (75%) pa-
tients at postoperative D7.
	 Postoperative complications (< 30 days) have been 
found in 18.8% of the patients, 80% of low severity (Cla-
vien I/II). A 2.5% overall rate of anastomotic dehiscence 
was found (both cases were Grade B). A 2.5% 30-day re-
operation rate (incarcerated incisional hernia at the extrac-
tion incision and haemostasis revision) and a 1.3% post-
discharge readmission rate (the case of incisional hernia) 
were found. There were no mortality cases.
	 Eleven patients (13.8%) presented with adenoma with 
low-grade or high-grade dysplasia. As regards the 67 pa-
tients who underwent surgery for adenocarcinoma and neu-
roendocrine tumour (83.8%), stage I/II was found in 65.7% 
of cases, stage III in 31.3% and stage IV in 3.0% (Table 3). 
The median number of resected lymph nodes was 20 (6 - 
48) and the R0 resection rate was 100%. The mesorectum 
was ranked as complete/almost complete in 95.8% of ante-
rior rectal resection specimens.

DISCUSSION
		  Similar short-term outcomes with robotic surgery to 
those of conventional laparoscopic surgery have been 
found in literature. The most significant benefits seem to 
exist in terms of conversion rate and functional outcomes 
(rate of urinary incontinence and impotence after rectal sur-
gery).6-10 
	 Different studies regarding laparoscopic surgery, includ-
ing randomised studies such as COST and CLASSIC, have 
shown that conversion is associated with poorer oncologi-
cal outcomes and more postoperative complications.3,11-13 
The conversion rate found in our study is in line with litera-
ture (0% - 12%), confirming a potential advantage of the 
robotic platform.7,9-11

	 A longer surgery duration than that described for the 
laparoscopic route has been found in our study, in line with 
literature.7,10,11,14 These results should be integrated into the 

Carrola Gomes D, et al. Robotic colorectal surgery: analysis of the first three years, Acta Med Port 2024 Jul-Aug;37(7-8):535-540

Table 1 – Patient characteristics and surgical indication (n = 80)

n %
Gender
  Male 47 58.8

  Female 33 41.2

Age (median; years) 70 (35 - 90)

BMI (median; kg/m2) 26 (18 - 45)

ASA score
  I 3 3.8

  II 43 53.7

  III 33 41.3

  IV 1 1.3

Indication
  Unresectable adenoma 11 13.8

  Adenocarcinoma 65 81.3

  Neuroendocrine tumour 2 2.5

  Diverticular disease 1 1.2

  Crohn disease 1 1.2

Surgical procedure
  Right hemicolectomy 34 42.5

  Left hemicolectomy 20 25.0

  Anterior resection 26 32.5

  Without derivative ileostomy 21 (26.3)

  With derivative ileostomy 5 (6.2)

Carrola Gomes D, et al. Robotic colorectal surgery: analysis of the first three years, Acta Med Port 2024 Jul-Aug;37(7-8):535-540
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Table 2 – Perioperative and short-term clinical outcomes  (n = 80)

n %
Surgery duration (median, minutes) 300 (190 - 600)

  Right hemicolectomy 275 (210 - 390)

  Left hemicolectomy/sigmoidectomy 250 (190 - 360)

  Anterior resection 317 (220 - 420)

Estimated blood loss (median, mL) 50 (50 - 300)

Conversion to laparotomy 2 2.5

  Suspected duodenal invasion 1

  Difficulty in progression during pelvic dissection 1

Intraoperative complications 0 0.0

Time to first bowel movement (median, days) 3 (0 - 7)

  Right hemicolectomy 3 (1 - 7)

  Left hemicolectomy/sigmoidectomy 3 (1 - 6)

  Anterior resection (without derivative procedure) 3 (1 - 7)

Length of stay (median, days) 6 (4 - 37)

  Right hemicolectomy 6 (5 - 18)

  Left hemicolectomy/sigmoidectomy 6 (4 - 26)

  Anterior resection 7 (5 - 37)

Length of stay ≤ 7 days 60 75.0

30-day mortality 0 0.0

30-day readmission 1 1.3

30-day reoperation 2 2.5

  Hemoperitoneum 1 1.3

  Incarcerated incisional hernia 1 1.3

Morbidity (Clavien-Dindo) 15 20.0

  Grade I 4 5.0

  Grade II 8 10.0

  Grade III 3 5.0

  Grade IV 0 0.0

Anastomotic dehiscence 2 2.5

learning curve of three surgeons at different stages of their 
training in robotic surgery. In addition, this increased dura-
tion did not translate into increased morbidity or poor post-
operative outcomes.
	 The robotic platform makes surgical suture easier due 
to the greater mobility and articulation of the instruments. 
Intracorporeal anastomoses were always feasible in re-
sections close to the splenic angle, leading to less postop-
erative ileus and smaller incisions for the extraction of the 
surgical specimen, with less postoperative pain and risk of 
incisional hernia.15 
	 There were no intraoperative complications. The 2.5% 
overall anastomotic dehiscence rate was slightly better than 
the rates of 2.8% - 11.1% described in literature,7,8,11,14 which 

Table 3 – Histology (n = 78)

n %
Histological type
  Colon adenoma 9 11.5

  Rectum adenoma 2 2.6

  Colon adenocarcinoma 42 52.6

  Rectum adenocarcinoma 24 30.8

  Neuroendocrine tumour (ileocecal valve) 2 2.6

p/TNM (AJCC 8th ed) – Colon (n = 43)

  T1 10 23.3

  T2 10 23.3

  T3 17 39.5

  T4 6 14.0

  N0 32 74.4

  N1 11 25.6

  N2 0 0.0

  M0 42 97.7

  M1 1 2.3

  Stage I 20 46.5

  Stage II 11 25.6

  Stage III 11 25.6

  Stage IV 1 2.3

R0 resection rate 43 100.0

Resected lymph nodes (median) 22 (12 - 49)

p/ypTNM (AJCC 8th ed) – Rectum (n = 24)

  T0 1 4.2

  T1 5 20.8

  T2 3 12.5

  T3 13 54.2

  T4 2 8.3

  N0 12 50.0

  N1 8 33.3

  N2 4 16.7

  M0 23 95.8

  M1 1 4.2

  Stage I 7 29.2

  Stage II 4 16.7

  Stage III 12 50.0

  Stage IV 1 4.2

R0 resection rate 24 100.0

Resected lymph nodes (median) 21 (6 - 35)

Mesorectum integrity
  Complete/almost complete 23 95.8

  Incomplete 1 4.2

Carrola Gomes D, et al. Robotic colorectal surgery: analysis of the first three years, Acta Med Port 2024 Jul-Aug;37(7-8):535-540 Carrola Gomes D, et al. Robotic colorectal surgery: analysis of the first three years, Acta Med Port 2024 Jul-Aug;37(7-8):535-540
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may be related to the systematic use of fluorescence angi-
ography with indocyanine green, with real-time visualisation 
of tissue perfusion and greater objectivity in the selection of 
the bowel resection sites.16

	 No dehiscence occurred following right or left hemicolec-
tomy. Two patients presented with dehiscence of colorectal 
anastomosis after anterior resection, a rate of 7.7% com-
pared to the 8% - 11% described for this type of anastomo-
sis. Both were grade B: one was treated with a diet break, 
parenteral nutritional support, and antibiotic therapy, without 
the need for bypass surgery; in the other case, a derivative 
ileostomy had been performed, so it was delt using trans-
anal vacuum dressings.
	 Similar lengths of stay, readmission rates and reinter-
vention rates to those described in literature have been 
found.7,10,11,14 The morbidity rate was low and there was no 
mortality, showing the safety and efficacy of this approach.
	 As regards histopathology, the quality of the surgical 
specimens and the number of resected nodes is crucial to 
ensure good long-term oncological outcomes. Most stud-
ies have shown no significant differences in the number of 
resected nodes and the R0 resection rate.7,10,11,14 Our results 
showed a similar number of resected nodes and a favour-
able R0 resection rate and mesorectum integrity when com-
pared to literature.
	 The limitations of our study are mainly related to the ob-
servational and descriptive design of short-term outcomes, 
and the small number and heterogeneity of our group of 
patients. The follow-up time for patients diagnosed with ad-
enocarcinoma is, in most cases, less than two years, which 
is why the analysis of survival and disease-free interval was 
not carried out.
	 Subsequent studies should be focused on long-term 
clinical outcomes and the comparison between laparotomy 
and laparoscopic approaches.

CONCLUSION
	 The introduction of the robotic approach in colorectal 
surgery was safe and led to favourable clinical and histo-
pathological outcomes.
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