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ABSTRACT 
 

Aims: to analyze results of partial or total colectomies conducted in colorectal cancer (CRC) 
patients at a private hospital in Belém, Pará, Brazil.  
Study Design: The study was cross-sectional, retrospective and descriptive. Place and duration of 
the study: the study analyzed medical records of CRC patients subjected to either partial or total 
colectomy at a hospital in Belém between 2018 and 2022.  
Methods: The research abided by ethical norms including the Norms for Research Involving 
Humans of the Health National Center. The target population was composed of CRC patients of 
both sexes. The definitive International Classification Diseases (ICD) C18 and C19 and the 
following keywords “colorectal cancer”, “colon cancer”, “partial colectomy” and “total colectomy” 
were used to search the medical records. The analyzed variables were: epidemiologic factors, pre-
operative variables, peri-operative and post-operative variables, bleeding, oncological factors, 
presence of compromised lymph nodes, and early and late complications.  
Results: After searching the hospital records, it was found that 414 patients were hospitalized with 
CRC between 2018 and 2022. Of these, 288 were not considered for the study due to the exclusion 
criteria and, therefore, 122 patients were included in the research. Fistulas were the most common 
early complication and recurrence the most common late complication with significant association to 
the presence of positive lymph nodes to pathological staging (p=0.025). Early deaths were most 
recurrent in stage IV (p=0.003). No statistical relevance was found between the type of colectomy 
and the presence of early (p=0.906) and late (p=0.237) complications. As for surgeries, 
conventional surgeries were related to higher rates of complications and prolonged admission.  
Conclusion: Negative outcomes for CRC patients are related to pathological staging and patients 
with positive lymph nodes presented the worst results. In addition, robotic surgery and laparoscopy 
were related to faster recovery and lessened early complications. 
 

 
Keywords: Colectomy; colorectal cancer; post-operative complications; surgery. 
 

1. INTRODUCTION 
 
Colorectal cancer (CRC) is the third most 
recurrent type of cancer and the second cause of 
cancer-related deaths in the world [1]. These 
elevated figured are related to modifiable factors 
such as smoking, alcoholism, diets based on 
ultra-processed foods and red meat, sedentarism 
and obesity and non-modifiable factors, such as 
family history, advanced age, male sex, diabetes 
previous cholecystectomy, exposure to radiation 
in childhood, cystic fibrosis, androgenous 
privation therapy, hereditary CRCs and 
inflammatory bowel diseases [2,3]. 
 
Elevated mortality is mostly related to late 
diagnosis, since the chances of 5-year survival 
can reach 90% when the diagnosis is early and 
followed by proper treatment. It is estimated that 
the prevalence and mortality of CRC is higher in 
developing countries in development, such as 
Brazil, where CRC is the third most common type 
of cancer. The risk factors persistence in the 
population, as well as ambivalence in diagnosis 
(the number of diagnoses increases in more 
advanced stages of the disease – around 28.2% 
in stage III and 23.2% in stage IV) can justify 
these rates [4]. In Brazil, these numbers change 

with regions: in the South and Southeast, the 
disease is more prevalent and lethal, whereas in 
the North and Northeast, the percentage has 
increased over the years for both sexes [5,6] 
Pará was the second state in the North region 
with the highest mortality rates from 1996 to 
2015. From 2012 to 2020, CRC became the third 
most common cancer in the North [7]. 
 
CRC occur sporadically or related to two groups 
of hereditary diseases: Familial adenomatous 
polyposis (FAP) and Lynch Syndrome, which 
increase in 50% the risk of CRC for men in their 
70s. FAP is the second syndrome most related to 
CRC presenting almost 100% risk of CRC for 
FAP individuals in their 40s. It estimated an 
interval of 10 to 12 years for the polyps to grow 
and develop into neoplasia. About 30% of 
patients diagnosed with CRC have positive 
family history and the risk is 2 to 4 times higher 
for individuals whose first-degree relatives have 
developed neoplasia [8]. 
 
Treatment depends on the tumor staging, 
according to the TNM (T: the extension of the 
tumor; N: the number of lymph nodes; M: the 
presence or absence of metastasis). Partial 
colectomy is the standard procedure for patients 



 
 
 
 

Silva et al.; J. Adv. Med. Med. Res., vol. 36, no. 7, pp. 327-336, 2024; Article no.JAMMR.118985 
 
 

 
329 

 

of stage I, II and III, followed by adjuvant 
chemotherapy in stage III. Studies indicate that 
for late diagnosis (over 12 months from the 
beginning of the disease), extensive or total 
colectomy is related to better prognosis, similar 
to Lynch Syndrome cases [9]. 
 
The effectiveness of procedures depends on 
several factors: age, type of colectomy (partial or 
total), experience of the surgeon, immune and 
molecular individual factors, among others. 
Despite the implication of several factors in post-
operative complications, studies have shown that 
TNM staging is best related to the prognosis of 
surgical treatment [1]. An additional factor to 
prognostics is the surgical approach, which can 
be conventional, laparoscopic or robotic. Less 
invasive approaches lead to faster recovery and 
to the same oncological result of the 
conventional approach [10]. 
 
Immediate postoperative results of colectomies 
can include infection and fistulas as most 
recurrent complications, as well as bowel 
obstruction, abscesses and bleedings. Moreover, 
immediate post-operative results can include 
disturbances, bowel-related issues, such as 
paralytic ileus and abdominal pain 
[11,10,1,12,13]. 
 
Colectomies are frequently indicated as 
treatment for colorectal patients in stages I, II or 
III. Despite the long-term positive results, there is 
the risk of both immediate and long-term 
complications. The careful analysis of risk factors 
and the individual approach can help improve the 
outcomes after procedures in oncological 
patients. The present study, then, aimed to 
analyze results of partial and total colectomies in 
oncological patients as well as their main 
complications, from 2018 to 2022 in a private 
hospital in Belém, Pará, Brazil. 
 

2. METHODOLOGY  
 

2.1 Study Design 
 
The study was cross-sectional, retrospective and 
descriptive. Research data was collected from 
medical records of patients subjected to partial or 
total colectomy at the Hospital Porto Dias 
(Belém, Pará, Brazil), from January 2018 to 
December 2022. The target population was 
composed of CRC patients of both sexes. The 
casuistry was determined using the sample 
calculation formula tailored for finite populations 
smaller than 10.000, wherein a tolerable sample 

error of 5% was applied alongside a confidence 
level of 95%. 
 

2.2 Data Collection 
 
The research was conducted on the medical 
record system of the Hospital Porto Dias on the 
data of patients subjected to 
rectosigmoidectomy, total colectomy or 
hemicolectomy between January 2018 and 
December 2022. The search in the medical 
records was oriented by the definite International 
Classification Diseases (ICD) C18 and C19 and 
the keywords “colorectal cancer”, “colon cancer”, 
“partial colectomy” and “total colectomy”. 
Information was standardized in a spreadsheet 
according to epidemiological factors; colectomy 
preoperative, perioperative and post-operative 
variables; oncological nature of surgery; 
bleeding; presence of compromised lymph nodes 
and early and late complications. 
 
After searching the medical record system of the 
Hospital Porto Dias for the keyword “colectomy”, 
414 patients admitted from 2018 to 2022 were 
selected of which 288 were excluded for not 
fitting the ICD C18 or C19 or for missing 
necessary information to fill the research 
protocol. Hence, 122 patients were included in 
the research. 
 

2.3 Inclusion and Exclusion Criteria 
 
The study included data of patients aged 18 
years and above subjected to colectomy or 
hemicolectomy at Hospital Porto Dias between 
January 2018 and December 2022. Information 
on patients under 18 years of age subjected to 
colectomy or hemicolectomy outside the time 
frame of the study and data from incomplete 
records or records lacking the necessary 
information were excluded from the analysis. 
 

2.4 Statistical Analysis 
 
The software Microsoft Excel 2010 was used to 
organize data. Graphs and tables were built with 
the tools available in Microsoft Word, Excel and 
Statistical Package for the Social Science 
(SPSS) 26. Quantitative variables were 
described by minimum, maximum, median and 
standard deviation, while qualitative variables 
were described by frequency and percentage. 
The trust intervals were calculated in relation to 
the population. The independence or association 
between variables were tested by chi-square 
distribution and significant associations were 
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detailed by standardized residual analysis to 
identify the most relevant categories for the 
study. 
 

Numeric variables were compared in more than 
two groups using the Kruskal-Walli test, a non-
parametric equivalent of analysis of variances 
(ANOVA). The significant findings were detailed 
through multiple comparisons of pairwise groups 
with adjustments of p-value. Results with p ≤ 
0.05 (bilateral) were considered statistically 
significant. 
 

3. RESULTS AND DISCUSSION 
 

After applying the inclusion and exclusion 
criteria, the selected sample of patients 
subjected to colectomy consisted of 122 patients. 
Of the total, 57.4% (n=70) were females. Ages 
ranged from 32 to 94. Most subjects (n=93 or 
76.2%) were between 60 and 94 years of age. 
The patients’ average age was 67 ± 12.2 years, 
of which 19.8% were under 60 years of age and 
4.8% under 50. Regarding the year of the 
surgical procedure, 20.5% were operated in 
2018, 16.4% in 2019, 20.5% in 2020, 23% in 
2021 e 19.7% in 2022. 
 

The literature describes fistulas as the main early 
post-operative complication from colectomy 
procedures [14]. The present study also found 
the same main complication as well as the group 
of incidences: male patients over 60 years of age 
with comorbidities [15].  
 

Considering the records analyzed, 75.4% of 
patients presented comorbidities, predominantly 
systemic hypertension (n=72 or 78.3%), followed 
by Diabetes mellitus (35.9%) and heart diseases 
(15.2%), whereas pulmonary diseases and 
chronical kidney disease represented 2.2%. 
Other comorbidities such as hormonal and 
psychiatric diseases were less expressive 
quantitatively. 
 

Considering the number of surgical procedures, 
49 (40.2%) were urgent surgery. At Hospital 
Porto Dias, the proportion of urgent surgery is 
relatively high, and the main indications for 
emergency surgery for patients with CRC 
admitted in an emergency at the institution are 
obstructive acute abdomen and perforative acute 
abdomen due to colon tumor. Furthermore, 
regarding the type of surgery, whose indication 
mainly depends on the patient's health condition, 
59.8% (n=73) were elective; 54.1% were 
videolaparoscopy, 33.6% conventional and 
12.3% robotic. Concerning the operating time, 
less than 1% of the procedures lasted less than 

90 minutes and 73.8% were longer than 180 
minutes. However, 100% of the robotic surgeries 
lasted over 180 minutes. In addition, 95.9% of 
patients experienced blood loss inferior to 250 
mL and only 4.9% required blood transfusion 
during surgery (Table 1). 
 

Regarding the oncological character, 93.5% of 
patients were subjected to markings and 
lymphadenectomy. As for the staging, 15.6% 
(n=19) of the sample was composed of stage I 
patients; 43.4% (n=53), stage II; 27.9% (n=34), 
stage III and 10.7% (n=13), stage IV. In 2.46% of 
cases (2 pacients), it was not possible to 
establish adequate staging. 
 

The average of lymph nodes removed for 
anatomopathological studies was 17,7 ± 11,4 
(minimum of 1.0 lymph node and maximum of 
76.0 with median = 14.0). The number of 
compromised lymph nodes varied from 0.0 to 
38.0, with the average of 1.5 ± 4.1. Lymph nodes 
were positive for staging for 40.3% of patients. 
Most of the patients (99,9%) subjected to cancer 
surgery were stage III patients.  
 

All patients that presented positive lymph nodes 
went through adjuvant therapy of which 40.7% 
were subjected to adjuvant chemotherapy; 
47,2% of patients were not given adjuvant 
therapy and 11.4% failed to provide information 
on adjuvant therapies in their medical records. 
Recurrence cases displayed positive lymph 
nodes in 70% of the cases and 50% were stage 
III (Fig. 1). 
 

Concerning early complications, 77.9% of 
patients failed to present complications after 
surgery, whereas 10.7% of patients developed 
fistulas, 4.1% died, 3.3% suffered dehiscence of 
operative wound, 3.2% developed abdominal 
sepsis, 1.6% local infection, 0.8% bowel 
obstruction and 0.8% eviscerated. Cancer 
staging and death were significantly associated 
(p=0.003): 23.1% of the 13 stage IV patients 
died, which was higher than the expected for the 
statistical test (†) (Table 2). 
 

Among the late complications, recurrence of the 
disease was the most frequent (16.4%), followed 
by death (13.9%). It is noteworthy that 23.5% of 
deaths involved patients with disease recurrence. 
Other late complications were bowel obstruction 
(4.1%), fistula (1.6%) and stenosis (0.8%). 
Staging and recurrence were significantly 
associated (p=0.025): at stage III, 29.4% 
displayed disease recurrence, which was higher 
than the expected for the statistical test (†) 
(Table 3). 
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Table 1. Characteristics of the surgical procedure of patients subjected to colectomy and 
hemicolectomy at the Hospital Porto Dias (HPD; Belém-Pará), from January 2018 to December 

2022 
 

Variable Frequence Percentage 

Classification of the Procedure 

Urgent surgery 49 40.2 
Elective surgery 73 59.8 

Cancer Surgery 

No 8 6.6 
Yes 114 93.4 

Type of Surgery 

Conventional 41 33.6 
Robotic 15 12.3 
Videolaparoscopy  66 54.1 

Operating time 

<90 min 1 0.8 
90-180 min 31 25.4 
>180 min 90 73.8 

Estimated Intraoperative Blood Loss 

<250 mL 117 95.9 
250-500 mL 4 3.3 
Not informed 1 0.8 

Need for transfusion 

No 116 95.1 
Yes 6 4.9 

(Percentages are relative to the total of patients n=122) 

 

 
 

Fig. 1. Significant factors associated with pathological staging in oncological colectomy 
patients at the Hospital Porto Dias (HPD; Belém-Pará), from January 2018 to December 2022 

(†: Values superior to the expected) 
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Table 2. Association between staging and early complications in 119 patients subjected to 
colectomy and hemicolectomy at the Hospital Porto Dias (HPD, Belém-Pará) from January 

2018 to December 2022 
 

Variable I (n=19) II (n=53) III (n=34) IV (n=13) p-value 

Fistula     0.123 
No 18 (94.7) 45 (84.9) 33 (97.1) 10 (76.9)  
Yes 1 (5.3) 8 (15.1) 1 (2.9) 3 (23.1)  

Death     0.003 
No 19 (100.0) 51 (96.2) 34 (100.0) 10 (76.9)*  
Yes 0 (0.0) 2 (3.8) 0 (0.0) 3 (23.1)†  
The categorical variables are exhibited as n (%); percentages are relative to the total of each column; chi-square 

was applied to all cases. *: a frequency inferior to the expected.  †: Frequency superior to the expected 
 

Table 3. Association between staging and late complications in 119 patients subjected to 
colectomy and hemicolectomy at the Hospital Porto Dias (HPD, Belém-Pará) from January 

2018 to December 2022 
 

Variable I (n=19) II (n=53) III (n=34) IV (n=13) p-value 

Disease recurrence     0.025 

No 18 (94.7) 48 (90.56) 24 (70.6)* 9 (69.2)  
Yes 1 (5.3) 5 (9.44) 10 (29.4)† 4 (30.8)  

Death     0.547 
No 18 (94.7) 45 (84.9) 29 (85.3) 10 (76.9)  
Yes 1 (5.3) 8 (15.1) 5 (14.7) 3 (23.1)  

Bowel Obstruction     0.832 
No 18 (94.7) 51 (96.23) 32 (94.1) 13 (100.0)  
Yes 1 (5.3) 2 (3.77) 2 (5.9) 0 (0.0)  

Late fistula     0.409 
No 18 (94.7) 53 (100.0) 33 (97.1) 13 (100.0)  
Yes 1 (5.3) 0 (0.0) 1 (2.9) 0 (0.0)  

Stenosis     0.477 
No 19 (100.0) 53 (100.0) 33 (97.1) 13 (100.0)  
Yes 0 (0.0) 0 (0.0) 1 (2.9) 0 (0.0)  

The categorical variables are exhibited as n (%). Percentages are relative to the total of each column. Chi-square 
was applied to all cases. *: a frequency inferior to the expected. †: Frequency superior to the expected 

 

Table 4. Prevalence of early and late complications of patients subjected to colectomy and 
hemicolectomy at the Hospital Porto Dias (HPD, Belém-Pará) from January 2018 to December 

2022 in Belém, Pará, Brazil 
 

Variable Frequency Percentage IC95% 

Early Complications 

No complications 95 77.9 69.3 - 84.7 
Fistula 13 10.7 6.0 - 17.9 
Death 5 4.1 1.5 - 9.8 
Dehiscence of Operative Wound 4 3.3 1.1 - 8.7 
Infection of Operative Wound 2 1.6 0.3 - 6.4 
Post-operative bleeding 2 1.6 0.3 - 6.4 
Bowel obstruction 1 0.8 0.0 - 5.2 
Others 7 5.7 2.5 - 11.9 

Late complications 

No complications 84 68.9 59.7 - 76.8 
Disease Recurrence 20 16.4 10.5 - 24.4 
Death 17 13.9 8.6 - 21.7 
Bowel obstruction 5 4.1 1.5 - 9.8 
Late fistula 2 1.6 0.3 - 6.4 
Stenosis 1 0.8 0.0 - 5.2 
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Table 5. Association of type of colectomy, type of surgery, presence of complications and stage of the disease in patients subjected to colectomy 
and hemicolectomy in the Hospital Porto Dias (HPD, Belém-Pará-Brazil) from January 2017 to December 2022 

 

Variable Rectosig-moidectomy 
(n=55) 

Right Colectomy 
(n=45) 

Left Colectomy 
(n=12) 

Transverse Colectomy 
(n=7) 

Total Colectomy 
(n=2) 

p-valor 

Type of Surgery      0.300 

Conventional 12 (21.8%) 18 (40.0%) 6 (50.0%) 3 (42.9%) 2 (100.0%)  
Robotic 8 (14.5%) 6 (13.3%) 1 (8.3%) 0 (0.0%) 0 (0.0%)  
Video-laparoscopy 35 (63.6%) 21 (46.7%) 5 (41.7%) 4 (57.1%) 0 (0.0%)  

Early complications      0.906 
No 11 (20.0%) 10 (22.2%) 3 (25.0%) 2 (28.6%) 1 (50.0%)  
Yes 44 (80.0%) 35 (77.8%) 9 (75.0%) 5 (71.4%) 1 (50.0%)  

Late complications      0.237 
No 13 (24.1%) 13 (28.9%) 7 (58.3%) 3 (42.9%) 1 (50.0%)  
Yes 41 (75.9%) 32 (71.1%) 5 (41.7%) 4 (57.1%) 1 (50.0%)  

Categorical variables are exhibited as n (%). Percentages are relative to the total of each column. Chi-squared distribution was applied to all the cases 
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Data on early and late complications are also 
presented (Table 4). Such characteristics can be 
seen as independent complication factors, thus 
elevating the combined risks for its occurrence. 
Moreover, contrary to the literature, there was no 
great association between urgency surgery and 
fistulas [16]. As for the surgical technique, the 
statistical difference between the group of 
patients with fistulas and the total sample was 
not relevant, which corroborates previous 
studies, thus showing that its occurrence is 
related to the factors listed above [17]. 
 
Disease recurrence was the most significant of 
late complications in association to stage III. That 
means the presence of positive lymph nodes in 
the anatomopathological test, despite proper 
lymphadenectomy to extract an average of 18 
lymph nodes against the recommendation of the 
minimum of 12 nodes [18]. A single case of 
recurrent disease was not subjected to cancer 
surgery. In addition, recurrence was more 
common in patients subjected to left colectomy, 
which can be related to the more frequent 
localization of the oncoprocess in the left half of 
the colon. 
 
Concerning the interval between surgery and 
release, in all surgical procedures, the average 
time of admission was 9.4 ± 8.9 days, with the 
minimum of 1 day and maximum of 61 days 
(median = 6.0). Patients subjected to 
conventional surgery were admitted for the 
average of 13.2 ± 11.0 days; to robotic               
surgery for 7.8 ± 7.7 days (p <<0.001; multiple 
significant comparisons: “Conventional” versus 
“Robotic” (p=0.002), “Conventional” versus 
“Videolaparoscopy” (p=0.001). The numeric 
variables are represented as the 
average±standard deviation. The Kruskal-Wallis’ 
test was used. 
 
Regarding the type of colectomy, 
rectosigmoidectomy was the most frequent 
procedure (n=55; 45.1%), followed by right 
colectomy (n=45; 36.9%), left colectomy (n=12; 
9.8%), transverse colectomy (n=8; 6.6%), total 
colectomy (n=2; 1.6%) and expanded right 
colectomy (n=1; 0.8%). Moreover, 16.4% (n=20) 
patients were subjected to ostomy, opposed to 
101 patients (82.8%) and one patient (0.8%) not 
informed about that approach. 
 
The factors related to that type of colectomy 
were investigated. Videolaparoscopy was the 
predominant type and the presence of 
complications was not related to the type of 

colectomy (p=0.906). The differences in late 
complications were not statistically relevant 
(p=0.237), that is, it was not possible to claim 
that the type of surgery and the occurrence of 
early or late complications varied significantly 
with the types of colectomies (Table 5). The 
variables type of surgery and presence of early 
complications were significantly related 
(p=0.002): 39% of the 41 patients subjected to 
conventional surgery, did not experience early 
complications, a proportion higher to the 
expected; 100% of the 15 individuals subjected 
to robotic surgeries did not experience early 
complications, also a proportion higher than the 
expected (†). It was not verified significant 
associations between the type of colectomy and 
the disease recurrence (p=0.064), bowel 
obstruction (p=0.315), late fistula (p=0.773) or 
stenosis (p=0.940). 
 
Videolaparoscopy was the predominant type of 
surgical procedure, followed by conventional 
surgery. The number of early and late 
complications was higher in cases of 
conventional procedures, followed by 
videolaparoscopy. No complications were 
verified for robotic surgeries. Furthermore, the 
average admission time between procedure and 
release was higher in conventional surgery, 
reaching almost twice as many days than in 
robotic surgeries. The data is consistent with 
meta-analyses and explained by the more 
invasive nature of conventional surgeries, with 
greater manipulation and extended postoperative 
paralysis of the ileus [19,20]. For the operating 
time, robotic surgeries were longer, which is 
consistent with meta-analyses data and justified 
in the experience of the surgeon, many of whom 
are still learning the technique [21,22]. 
 
The oncological nature of the procedure was 
equivalent between conventional and robotic 
procedures, but considerably lessened for 
videolaparoscopies, which is justified in the 
difficulty of this surgical technique limited to the 
manipulation of structures and the needed for 
experienced surgeons in laparoscopies and 
CRC. That explains the small number of cancer 
surgeries in right colectomy, as the ileocolic 
artery and middle colic artery are in close 
anatomic proximity to the superior mesenteric 
vein [21,23,20]. Such a limitation is reduced in 
robotic surgery because of the tridimensional 
image and the greater mobility of the clips 
[24,25], hence the equivalence of the   
oncological and the conventional nature of the 
procedure. 
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4. CONCLUSION 
 

The present study showed that patients 
subjected to conventional colectomy reach 
display outcomes and longer admission times 
compared to patients of less invasive surgeries. 
The best results are achieved by robotic surgery. 
In addition, the relation between the presence of 
complications and pathological staging was 
statistically significant, with predominant negative 
outcomes for advanced stages of the disease. 
Fistulas were the main early complication of 
patients subjected to colectomy, positively 
related to the male sex, advanced age and 
comorbidities. The predominant late complication 
was recurrence of the disease related to the 
presence of the disease in advanced stages and 
positive lymph nodes. 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 

Author(s) hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image 
generators have been used during writing or 
editing of manuscripts.  
 

CONSENT 
 

It is not applicable. 
 

ETHICAL APPROVAL 
 

The present research adhered to ethical 
international guidelines outlined in the Helsinki 
Declaration and in the Nuremberg Code and 
respected the Research Involving Humans of the 
Health National Center (Resolution 466/12). All 
data gathered will be retained for a period of five 
years solely for the purposes of the current 
investigation, after which will be incinerated 
according to Resolution 466/12 of the Health 
National Center. The research was subjected to 
and approved by the Ethics Committee in 
Research at the Hospital Porto Dias under 
process n. 6.482.582. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Neves ALF, Barbosa LER, Teixeira JPMA. 
Prognosis in colorectal cancer beyond 
TNM. J. coloproctol. (Rio J., Impr.) 2020; 
40(4):404–411. 

2. Rawla, P, Sunkara, T, Barsouk, A. 
Epidemiology of colorectal cancer: 
incidence, mortality, survival, and risk 
factors. Prz Gastroenterol. 2019;14(2):89–
103. 

3. American Cancer Society. Colorectal 
Cancer Facts & Figures 2017-2019.  

Available:https://www.cancer.org/content/d
am/cancer-org/research/cancer-facts-and-
statistics/colorectal-cancer-facts-and-
figures/colorectal-cancer-facts-and-figures-
2017-2019.pdf>. Accessed on July 12, 
2023. 

4. Dominguez, RGS, Bierrenbach, AL. 
Hospital morbidity and colorectal cancer 
mortality: Implications for public health In 
Brazil. Arq. Gastroenterol. 2020;57(2): 
182–187. 

5. Dutra VGP, Parreira VAG, Guimarães RM. 
Evolution of mortality for colorectal cancer 
in Brazil and regions, by sex, 1996-2015. 
Arq. Gastroenterol. 2018;55(1):61–65. 

6. Oliveira MM, Latorre MRDO, Tanaka, LF, 
Rossi, BM, Curado MP. Disparities in 
colorectal cancer mortality across Brazilian 
States. Rev Bras Epidemiol. 2018; 21: 
e180012. 

7. Instituto Nacional De Câncer. Atlas On-line 
de Mortalidade.  

Available:https://mortalidade.inca.gov.br/M
ortalidadeWeb/pages/Modelo10/consultar.
xhtml. Accessed on: Aug 1, 2023. 

8. Hryhorowicz S, Kaczmarek-Ryś M, Lis-
Tanaś E, Porowski J, Szuman M, Grot N et 
al. Strong hereditary predispositions to 
colorectal cancer. Genes. 2022;13(12): 
2326. 

9. Santos M, Silva C, Oliveira J, Brandão P, 
Sampaio M, Silva AC et al. Extensive 
colectomy in colorectal cancer and 
hereditary nonpolyposis colorectal cancer - 
long-term results. J. Coloproctol (Rio J., 
Impr.). 2019;39(3): 223–230. 

10. Valadão M, Câmara ERZ, Fong JM, Araujo 
RO, Linhares E, Jesus JP, Albagli R. 
Colorectal robotic surgery: INCA's 
experience. J. Coloproctol (Rio J., Impr.). 
2019;39(2):153–158. 

11. Metwally IH, Kotb SZ, Hegazy MAF, 
Elnahas W, Noguera JF. Laparoscopic 
colorectal cancer resection with natural 
orifice specimen extraction: A prospective 
study. J. Coloproctol (Rio J., Impr.). 2019; 
39(1):15–21. 

12. Lacy AM, Garcia-Valdecasas JC, Pique 
JM, Delgado S, Campo E, Bordas JM, 



 
 
 
 

Silva et al.; J. Adv. Med. Med. Res., vol. 36, no. 7, pp. 327-336, 2024; Article no.JAMMR.118985 
 
 

 
336 

 

Taura P, Grande L, Fuster J, Pacheco JL, 
Visa J. Short-term outcome analysis of a 
randomized study comparing laparoscopic 
vs open colectomy for colon cancer. 
Surgical Endoscopy. 1995;9:1101-5. 

13. Verkuijl SJ, Jonker JE, Trzpis M, Burgerhof 
JG, Broens PM, Furnee EJ. Functional 
outcomes of surgery for colon cancer: A 
systematic review and meta-analysis. 
European Journal of Surgical Oncology. 
2021 May 1;47(5):960-9. 

14. Ibrahim A, Gertallah LM, Naguib SM, 
Hemeda R, Gomaa AF, Ghoneme M et al. 
Risk factors and outcomes of occurrence 
of anastomotic leakage and reoperations 
for its management after colorectal 
surgery. J. Coloproctol (Rio J., Impr.). 
2023;43(2):82–92. 

15. Gutiérrez, GL, Pérez, JLE, Rosa, JAF, 
Pedraza, TS, Ramos JLE. Caracterización 
de pacientes operados de cáncer 
colorrectal. Cienfuegos, 2014 a 2016. 
Medisur. 2018;16(4):561–571. Spanish. 

16. Dias VE, Castro PASV, Padilha HT, Pillar 
LV, Godinho LBR, Tinoco ACA et al. 
Fatores de risco pré-operatórios 
associados à fístula anastomótica após 
colectomia para câncer colorretal: Revisão 
sistemática e metanálise. Rev Col Bras 
Cir. 2022;49:e20223363. 

17. Kostakis, ID, Sran, H, Uwechue, R, 
Chandak, P, Olsburgh, J et al. Comparison 
between robotic and laparoscopic or open 
anastomoses: A systematic review and 
meta-analysis. Robot Surg. 2019;6:27–          
40. 

18. Podda M, Pisanu A, Morello A, Segalini E, 
Jayant K, Gallo G et al. Laparoscopic 
versus open colectomy for locally 
advanced T4 colonic cancer: Meta-
analysis of clinical and oncological 
outcomes. Br J Surg. 2022;109(4):319-
331. 

19. Baloyiannis I, Perivoliotis K, Ntellas P, 
Dadouli K, Tzovaras G et al. Comparing 
the safety, efficacy, and oncological 
outcomes of laparoscopic and open 
colectomy in transverse colon cancer: A 
meta-analysis. Int J Colorectal Dis. 2020; 
35(3):373-386. 

20. Sun JL, Xing SY. Short-term outcome of 
laparoscopic surgery versus open surgery 
on colon carcinoma: A meta-analysis. 
Math Biosci Eng. 2019;16(5): 4645-4659. 

21. Baz Y, Orban YA, Ezzat, MM. Short-term 
outcomes of laparoscopic-assisted 
colectomy versus open colectomy in 
patients with colonic carcinoma: A 
prospective randomized study. J. 
coloproctol (Rio J., Impr.). 2023;43(1):12–
17. 

22. Rausa E, Kelly ME, Asti E, Aiolfi A, Bonitta 
G, Bonavina L. Right hemicolectomy: A 
network meta-analysis comparing open, 
laparoscopic-assisted, total laparoscopic, 
and robotic approach. Surg Endosc. 2019; 
33(4):1020-1032. 

23. Lygre KB, Eide GE, Forsmo HM, Dicko A, 
Storli KE, Pfeffer F. Complications after 
open and laparoscopic right-sided 
colectomy with central lymphadenectomy 
for colon cancer: Randomized controlled 
trial. BJS Open. 2023;7(4):zrad074. 

24. Waters PS, Cheung FP, Peacock O, Heriot 
AG, Warrier SK, O'Riordain DS et al. 
Successful patient‐oriented surgical 
outcomes in robotic vs laparoscopic right 
hemicolectomy for cancer – A systematic 
review. Colorectal Dis. 2020;22(5):488-
499. 

25. Wang Y, Liu Y, Han G, Yi B, Zhu S. The 
severity of postoperative complications 
after robotic versus laparoscopic surgery 
for rectal cancer: A systematic review, 
meta-analysis and meta-regression. PLoS 
One. 2020;15(10):e0239909. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are 
solely those of the individual author(s) and contributor(s) and not of the publisher and/or the editor(s). 
This publisher and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions or products referred to in the content. 
_________________________________________________________________________________ 
© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/118985 

https://www.sdiarticle5.com/review-history/118985

