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Abstract 

Introduction. The Enhanced Recovery After Surgery (ERAS) protocol is a multimodal, multidisciplinary approach 
to care, the purpose of which is to reduce the perioperative stress of surgery, decrease morbidity, and shorten 
hospital stay. This study aimed to describe the clinical outcomes of patients undergoing surgery for colorectal 
cancer, identifying the main complications and perioperative factors related to early discharge.

Methods. Consecutive patients undergoing colorectal surgery between 2020 and 2023 were analyzed, who followed 
the institutional ERAS protocol. Clinical characteristics, perioperative factors, postoperative outcomes, and overall 
protocol adherence rate were evaluated.
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Results. A total of 456 patients underwent colorectal surgery, 51% male, with a mean age of 60 years. 
Most interventions were performed laparoscopically (78%), with a conversion rate of 14.5%. Postoperative 
complications included anastomotic leak (4.6%), followed by bleeding, intra-abdominal infection, and intestinal 
obstruction. The average hospital stay was 4 days and mortality was 2.8%. The overall adherence rate to the 
ERAS protocol was 84.7%.

Conclusions. The combined approach of laparoscopic surgery and ERAS protocol is feasible, safe, and associated 
with a shorter hospital stay. Implementation and adherence to the ERAS protocol not only improves postoperative 
outcomes, but also highlights the importance of accessing solid data, allowing for improved local perioperative 
care.

Keywords: colorectal neoplasms; colorectal surgery; laparoscopy; minimally invasive surgical procedures; enhanced 
recovery after surgery; length of stay. 

Resumen 

Introducción. El conjunto de estrategias de recuperación mejorada después de la cirugía (ERAS, por sus siglas 
en inglés) constituye un enfoque de atención multimodal y multidisciplinario, cuyo propósito es reducir el estrés 
perioperatorio de la cirugía, disminuir la morbilidad y acortar la estancia hospitalaria. Este estudio tuvo como 
objetivo describir los resultados clínicos de pacientes sometidos a cirugía por cáncer colorrectal, identificando las 
complicaciones principales y los factores perioperatorios relacionados con el alta temprana.

Métodos. Se analizaron los pacientes consecutivos sometidos a cirugía colorrectal entre los años 2020 y 2023, 
todos los cuales siguieron el protocolo ERAS institucional. Se evaluaron las características clínicas, los factores 
perioperatorios, los desenlaces postoperatorios y la tasa global de adherencia al protocolo.

Resultados. Un total de 456 pacientes fueron sometidos a cirugía colorrectal, el 51% de sexo masculino, con 
edad media de 60 años. La mayoría de las intervenciones se realizaron por laparoscopia (78 %), con una tasa 
de conversión del 14,5 %. Las complicaciones postoperatorias incluyeron fuga anastomótica (4,6 %), sangrado, 
infección intraabdominal y obstrucción intestinal. La estancia hospitalaria promedio fue de 4 días y la mortalidad 
del 2,8 %. La tasa global de adherencia al protocolo ERAS fue del 84,7 %.

Conclusiones. El enfoque combinado de cirugía laparoscópica y protocolo ERAS es factible, seguro y se asocia 
con una estancia hospitalaria más corta.  La implementación y adherencia al protocolo ERAS no solo mejora los 
resultados postoperatorios, sino que también resalta la importancia de acceder a datos sólidos, permitiendo mejorar 
la atención perioperatoria local. 

Palabras clave: neoplasias colorrectales; cirugía colorrectal; laparoscopía; procedimientos quirúrgicos mínimamente 
invasivos; recuperación mejorada después de la cirugía; tiempo de internación. 

Introduction 
With the purpose of achieving radical surgical re-
section of the primary tumor, colorectal surgery 
has undergone an evolution that has culminated 
today with the implementation of robotic surgery. 
In this context, laparoscopic surgery plays a cru-
cial role and is solidly established in the treatment 
of colorectal oncological pathology 1,2.

Surgical intervention in the treatment of 
patients with colorectal cancer has positively 
influenced the increase in overall survival and 
disease-free survival. However, it has historically 
been associated with the appearance of posto-
perative complications that consistently extend 
hospital stay, increase care costs, affect quali-
ty of life, and increase mortality. Consequently,
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strategies have been implemented aimed at 
improving short-term results. These strategies 
involve a series of activities that seek to carry out 
multimodal prehabilitation with the purpose of 
improving physiological reserve, anticipating the 
foreseeable adverse effects associated with major 
surgical procedures, thus allowing optimization 
of postoperative recovery time and preserving 
functional capacity 3,4.

The care of the surgical patient presents a sig-
nificant challenge that covers various stages, from 
the outpatient consultation to hospitalization, pas-
sing through the preoperative units, the operating 
room and the postoperative recovery center. With 
the aim of optimizing this process and ensuring 
a prompt and effective recovery of the patient, 
specific strategies have been implemented, such 
as the Enhanced Recovery After Surgery (ERAS) 
protocol 5.

The care process is divided into several 
stages, beginning with pre-admission and pro-
gressing through preoperative, intraoperative, 
and postoperative care. Each of these phases 
encompasses a series of components that, when 
acting together, mitigate the body’s response to 
surgical stress. This comprehensive approach 
requires the active collaboration of a multidis-
ciplinary team made up of anesthesiologists, 
surgeons, nurses, physical therapists and nutri-
tionists. Furthermore, it is essential to involve the 
patient and their family as active participants in 
the recovery process 6.

The main purpose of these strategies is to pre-
serve homeostasis by reducing the rate of protein 
catabolism and preventing cellular dysfunction. 
These objectives are achieved by maintaining op-
timal blood glucose levels, effectively managing 
pain at rest, promoting prompt restoration of in-
testinal function to mitigate postoperative ileus, 
early initiation of oral feeding, promoting healing 
and, as a consequence, allowing early and safe 
hospital discharge. This approach not only affects 
the quality of care and the patient’s life, but also 
has a significant impact on the costs associated 
with health care 7,8.

The purpose of this study was to describe 
the clinical outcomes of patients who underwent 
surgery for colorectal cancer after implemen-
tation of the ERAS multimodal prehabilitation 
protocol at our institution. Determining the most 
relevant complications, analyzing the periopera-
tive factors associated with early discharge and 
evaluating the level of adherence to the protocol. 

Methods 
Population 
A retrospective cohort study was conducted that 
included adult patients undergoing elective pri-
mary colorectal surgery due to colon cancer by 
the colorectal surgery group at the Clínica Uni-
versitaria Colombia in Bogota, Colombia. The 
analysis period spanned from December 2020 
to June 2023. The inclusion criteria were esta-
blished as age equal to or greater than 18 years 
and the diagnosis of colorectal cancer requiring 
elective surgery, with or without anastomosis. On 
the other hand, those patients who needed emer-
gency surgical management due to bleeding, acute 
obstruction or perforation were excluded, as well 
as those with colorectal tumors considered ino-
perable and those who were not included in the 
multimodal prehabilitation protocol.

Institutional ERAS protocol
All patients were treated according to the standar-
dized Enhanced Recovery After Surgery (ERAS) 
protocol, which encompasses 25 interventions 
during the perioperative period. The fundamental 
elements of this program include preoperative 
counseling, non-preparation of the right colon, 
provision of carbohydrate-rich beverages one day 
before and on the morning of surgery, goal-guided 
fluid administration, monitoring of body tempera-
ture during surgery, avoid drains and nasogastric 
tubes, application of multimodal analgesia, early 
mobilization, initiation of thromboprophylaxis 
and the oral route in the early postoperative 
period. It should be noted that, within the institu-
tional protocol, preoperative thromboprophylaxis 
was not included (Figure 1).
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Figure 1. General principles of ERAS for colorectal surgery1. Source: Authors’ own elaboration.

The surgical approach, whether laparoscopic 
or open, was determined considering the pa-
tient’s history. The decision on the use of drains 
was left to the discretion of the surgeon taking 
into account the intraoperative findings, with the 
intention of avoiding their application prophylac-
tically. Intestinal anastomoses were performed 
manually or using mechanical devices, depending 
on the availability of the necessary equipment. Cri-
teria for hospital discharge included resumption 
of intestinal transit, adequate pain management 
with oral analgesia, tolerance to solid foods, no 
need for intravenous fluids, ability to move inde-
pendently, and general condition appropriate for 
hospital discharge.

Data management
The information for each patient was collected 
prospectively, covering clinical variables, medical 
and anesthetic history, as well as all interventions 
established in the ERAS protocol for colorectal 
surgery. During the preoperative period, nutri-
tional status was assessed using clinical criteria 
and anthropometric measurements. In addition, 
the weight loss experienced during the six months 
prior to the surgical procedure and the patient’s 
nutritional intake were taken into account.

Perioperative morbidity and mortality data 
were analyzed, the length of hospital stay and 
compliance with the protocol were recorded. In 
order to establish the relationship between the 
variables and the percentage of adherence to the 
ERAS protocol, compliance greater than 80% was 
defined as optimal, and compliance below 80% 
was defined as non-optimal. All patients were fo-
llowed from admission to hospital discharge and 
subsequently on an outpatient basis during the 
first 30 days.

The information was recorded in the ERAS In-
teractive Audit System (EIAS) interface, following 
the guidelines established by the ERAS® Society for 
best practices. This system acts as a quality bac-
kup, guaranteeing compliance with the protocol.

Statistical analysis
The data were subjected to analysis using the sta-
tistical software R v.4.3.1. The qualitative variables 
were characterized through relative and absolute 
frequencies, while the quantitative variables were 
presented through measures of central tendency 
and dispersion. Specifically, they were described 
using the mean and standard deviation, or the me-
dian and confidence interval, and survival graphs 
were generated using the Kaplan-Meier method.
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Table 1. Sociodemographic characteristics of the patients 
(n=456).

Sociodemographic variables  

Age in years (mean, SD) 63 (52-72)
Sex (n, %)
Male 231 50.7%
Female 225 49.3%
History (n, %)
Smoking 13 2.9%
Diabetes mellitus 46 10.1%
Heart disease 53 11.6%
Lung disease 42 9.2%
Previous intervention 323 70.8%
Pre-surgical interventions (n, %)
Pre-procedural education 452 99.1%
Previous chemotherapy 108 23.7%
Previous radiotherapy 73 16%

SD: standard deviation. Source: Authors’ own elaboration.

Results 
Clinical characteristics of the patients
A total of 456 patients who underwent colorectal 
surgery were included, with 51.1% being male, 
and an average age of 60 years, with an interquar-
tile range (IQR) of 52 to 72 years (Table 1). Of this 
group, 246 patients were diagnosed with colon 
cancer, while 210 were diagnosed with rectal can-
cer. The main comorbidities recorded included 
heart disease (11.6%), diabetes mellitus (10.6%), 
and lung disease (9.2%). Active smoking was ob-
served in 13 patients (2.9%), and after receiving 
preoperative counseling and education, 2% quit 
this habit before the surgical procedure. Regar-
ding neoadjuvant chemotherapy, 24% received 
systemic treatment in the last 6 months and 16% 
received radiotherapy.

In the histopathological analysis of the surgi-
cal specimens, it was observed that according to 
the TNM classification, 40.1% of the patients had 
stage II colon cancer, while stage III was recorded 
in 32.1% (Figure 2). In the case of patients with 
rectal cancer, stage III was predominant, affec-
ting 35.3%, followed by stage II, which affected 
33.5%. Figure 3 details the distribution of stages, 

differentiating between colon and rectal cancer, 
and it is observed that this trend is maintained in 
the proportion for both colon and rectal cancer.

Nutrition and metabolism index
Protein-calorie malnutrition was diagnosed in 
40.7% of the patients, while 16.4% had nutritio-
nal risk. Both groups benefited from nutritional 
support during the preoperative period and throu-
ghout hospitalization. 57% required additional 
nutritional supplementation, through oral supple-
ments, enteral or parenteral nutrition (Table 2). 
At the time of surgery, 34.4% were categorized 
as having normal nutritional status and 90.5% of 
patients received immunonutrition as an integral 
part of the protocol.

Intraoperative variables

Regarding anesthetic-surgical risk classification, 
patients were categorized according to the phy-
sical status classification system of the American 
Society of Anesthesiologists (ASA) as follows: ASA 
I 2.4%, ASA II 22%, ASA III 75% and ASA IV 0.7%. 
Additionally, presurgical carbohydrate loading 
and antibiotic prophylaxis were implemented in 
all patients (Table 3).

The laparoscopic approach was selected for 
the majority of cases (78%), although a conversion 
rate of 15% was recorded. The median surgical 
time was 127 minutes (IQR 120-186 minutes). To 
perform the anastomosis, a circular stapler was 
used in 65% of cases of colorectal anastomosis, 
followed by a linear stapler (26%) for colo-colonic 
or ileo-colic anastomoses. The average intraope-
rative bleeding was 150 ml (IQR 100-200).

Recovery 

In the postoperative phase, active intestinal transit 
was promoted through the use of chewing gum 
and laxatives, promoting intestinal activity. The 
average time to the first flatus was one day (± 
0.12) in 523 patients. The first stool occurred in 
523 patients with a median of 2 days (± 0.4). The 
urinary catheter was removed in an average of 
2.61 days (± 0.42) (Figure 4).
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Figure 2. TNM staging for colorectal cancer. Source: Authors’ own elaboration.

Figure 3. Colorectal cancer stages. 
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Table 3. Surgical characteristics (n=456).

Intraoperative variables
ASA Classification (n, %)
   ASA 1 11 2.4%
   ASA 2 102 22.4%
   ASA 3 340 74.6%
   ASA 4 3 0.6%
Approach (n, %)
   Open 102 22%
   Laparoscopic 354 78%
   Conversion to open surgery (n, %) 66    18.7%
   Anastomosis (n, %) 430 94.3%
   Ileostomy 108 23.7%
Type of anastomosis (n, %)
   Manual suture 5 1.2%
   Circular stapler 279 64.9%
   Linear staplers 111 25.8%
   Linear stapler and manual suture closure 35 8.1%
Surgical time (median, IQR) 2,6 2.0-3.6
Vasoactive infusion (n, %) 77 16.9%
Intraoperative bleeding (median, IQR) 150 100-200
Abdominal drainage (n, %) 239 52.4%

IQR: Interquartile range; ASA: American Society of Anes-
thesiologists. Source: Authors’ own elaboration.

Table 2. Nutritional characteristics of patients under-
going colorectal surgery (n=456).

Nutritional Variables Frequency
Nutritional classification
   Normal 157 34.4%
   Risk of malnutrition 75 16.4%
   Malnutrition 186 40.8%
   Not rated 38 8.3%
Preoperative nutritional treatment
   No, just regular foods 195 42.7%
   Oral supplements 44 9.7%
   Enteral nutrition 62 13.5%
   Parenteral nutrition 80 17.5%
   Immunonutrition 413 90.6%
   Parenteral and oral nutrition 75 16.4%

Nutritional classification based on BMI (Body Mass Index). 
Source: Authors’ own elaboration.

Complications
Postoperative complications occurred in 162 
patients (35%), mainly grade IIIa (n=80, 49%), 
according to the modified Clavien-Dindo classi-
fication 9 (Table 4). Fifty-three patients (11.6%) 
needed to undergo a new procedure, the main 
cause being anastomotic leak (4.6%), followed 
by bleeding, intra-abdominal infection and intes-
tinal obstruction. The 30-day readmission rate 
was 11.4%.

During follow-up, a 30-day perioperative mor-
tality rate of 2.8% (13 patients) was recorded, 
with an average time of 103.95 days (± 15.87) 
(Figure 5). 

Protocol compliance rates
In the analysis of adherence to the strategies that 
make up the ERAS protocol, an overall complian-
ce of 84.7% was highlighted (Figure 5). In the 
different phases of care, greater adherence was 
evident during the intraoperative (85.8%) and 
postoperative (85.8%) periods, while preopera-
tive compliance reached 80.8%.

Discussion 
Traditional perioperative care was based on the 
transmission of experiences between surgeons 
over generations, giving rise to diverse practices 
and limiting the possibility of carrying out audits 
of perioperative processes. This variability in 
practices contributed to differences in outcomes 
between different surgical centers. Given the need 
to improve perioperative results and have a posi-
tive impact on postoperative outcomes, Kehlet & 
Mogensen 10 developed a perioperative care pro-
tocol. This protocol aimed to minimize surgical 
stress, improving the response to physiological 
stress triggered by the surgical stimulus. This was 
achieved by optimizing the clinical, mental, phy-
sical and psychological conditions of the patients 
through the implementation of various strategies 
throughout the different phases of care 11,12.

Initially implemented in patients undergoing 
colorectal surgery, this approach has demons-
trated optimal results in terms of pain control, 
early mobilization, recovery of intestinal transit 

The average time to start oral administration 
was 6 hours. Oral tolerance of solid foods was 
achieved in 442 patients after 3 days. The avera-
ge hospital stay was 4 days, with a median of 4 at 
hospital discharge.
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Figure 4. Time to event for first flatus (A), first bowel movement (B), removal of urinary drainage (C), oral tolerance (D), hospital 
discharge (E) and death (F). UC: Urinary catheter; OT: Oral tolerance. Source: Authors’ own elaboration.
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Table 4. Postoperative outcomes depending on the location of the neoplasm.

Postoperative outcomes  Colon (n=246) Rectum (n=210)  

Reintervention  (n, %) 53 (11.6%)
Reason for reintervention (n, %)     
   Anastomotic leak 11 4.5% 8 3.8%
   Intra-abdominal abscess 1 0.4% 1 0.5%
   Bleeding 3 1.2% 0 0%
   Suture dehiscence 0 0% 1 0.5%
   Intestinal obstruction 1 0.4% 2 1%
Complications*   
   Grade I 5 2% 4 1.9%
   Grade II 9 3.7% 9 4.3%
   Grade IIIa 40 16.3% 40 19%
   Grade IIIb 19 7.7% 16 7.6%
   Grade IVa 5 2% 5 2.4%
   Grade IVb 0 0% 1 0.5%
   Grade V 9 2% 4 0.8%
Death  (n, %)  13   2.8%
* Clavien-Dindo classification. Source: Authors’ own elaboration.

Figure 5. Adherence to the ERAS protocol by strategies. Source: Authors’ own elaboration.
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and reduction of hospital stay. This initiative has 
marked a milestone, and in the last 25 years mul-
tidisciplinary groups have been established that 
include anesthesiologists, surgeons, nutritionists, 
psychologists, physiotherapists and respiratory 
therapists, among others. These groups have 
contributed significantly to the creation and im-
plementation of specific protocols that have been 
adopted in various surgical disciplines 13,14.

The strategies implemented in each phase of 
the perioperative period, ranging from preopera-
tive to postoperative and rehabilitation, primarily 
pursue the maintenance of homeostasis. The cen-
tral objective is to mitigate the metabolic response 
to stress induced by the surgical intervention. 
Each of these strategies is based on scientific 
evidence, seeking effective control of comorbidi-
ties, providing information and education to the 
patient in order to reduce the anxiety associated 
with the process.

Stopping smoking at least 4 weeks before the 
procedure contributes positively to the healing 
process 13,15. Identification of nutritional risk op-
timizes preoperative nutritional status, while 
preprocedural carbohydrate loading minimizes 
insulin resistance. Additionally, epidural analge-
sia contributes to effective pain management and 
anti-inflammatory medications help reduce the 
inflammatory response. Optimal pain control not 
only promotes early mobilization, but also decrea-
ses insulin resistance. Finally, the early initiation 
of the oral route ensures the supply of nutrients 
to the tissues, thus preserving cellular function 5.

Regarding surgical intervention, some clinical 
trials have demonstrated reduced levels of inflam-
matory mediators, such as IL-6 and C-reactive 
protein, in patients who underwent minimally 
invasive colorectal surgery within an ERAS pro-
tocol 14,15. Minimally invasive techniques have clear 
advantages and produce less surgical trauma.

In 2011, Vlug et al. 16 published a randomized 
controlled trial that demonstrated the benefits of 
laparoscopic surgery within the context of ERAS 
protocols, highlighting a shorter hospital stay and 
a reduction in morbidity. These findings were su-
pported by later studies, such as that of Kennedy 

et al. 17, received a strong recommendation in the 
2018 ERAS guidelines in elective colorectal sur-
gery and were a strong recommendation in the 
2018 ERAS guidelines in elective colorectal sur-
gery by the Gustafsson group 18. In our study, 78% 
of patients were approached by minimally invasive 
techniques, mainly laparoscopy, with a conversion 
rate of 15% and an overall complication rate of 
35%, mostly classified as Clavien-Dindo IIIa.

In a context of limited hospital resources and 
increasing medical costs, safely reducing posto-
perative hospital stay has become an essential 
approach to optimize healthcare resource utili-
zation. In our study, we observed a mean hospital 
discharge time of 4 days, a figure consistent with 
the results obtained in other cohorts 19,20.

Among the perioperative variables associa-
ted with failure of early discharge, the Body Mass 
Index (BMI), the ASA classification and the Char-
lson comorbidity index 21 stand out, potentially 
considered the variables most susceptible to 
modification. In our study, the average BMI was 
estimated at 25.1% and the nutritional evalua-
tion identified that 40.7% had protein-calorie 
malnutrition. Additionally, 16.4% of patients 
were identified as being at nutritional risk and 
benefited from preoperative nutritional support, 
while 75% of patients had a preoperative ASA III 
classification.

Furthermore, factors such as longer surgical 
time and greater blood loss have been reported 
in the late discharge group 18. In our study, we re-
corded a mean operative time of 127 minutes (IQR 
120-186), while the mean intraoperative blood 
loss was 150 ml (IQR 100-200).

Regarding postoperative results, several stu-
dies have indicated that lack of tolerance to early 
feeding and lack of mobilization on the day of 
surgery are associated with a prolonged hospi-
tal stay 22-24. In our cohort, intestinal transit was 
restored on the second day, and the mean time to 
tolerance to the oral route was 2 days.

Anastomotic leak after colorectal surgery, in-
fluenced by various factors, some linked to the 
patient and others to the surgical technique, re-
presents one of the most feared complications due 
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to its significant impact on patient outcomes. It is 
associated with a longer hospital stay and an in-
crease in morbidity and mortality rates. Reported 
rates of colorectal anastomotic leak range from 
0.5% to 20% 25. Our study showed an overall anas-
tomotic leak rate of 4.6%, in line with the findings 
of other multicenter studies 26-28.

The 30-day readmission and reintervention 
rate was 11.4% and 11.6%, respectively. These 
results are consistent with recent series of enhan-
ced recovery colorectal surgery, in which hospital 
readmissions ranged from 9% to 13% 24,25.

To allow for accurate timing and interpretation 
of program effectiveness, it is essential to report 
compliance with the individual components of 
each of the strategies. The better the compliance 
with the protocol, the better the results in terms 
of complications, duration of primary treatment, 
total length of stay, and readmissions. Previous re-
search, such as that of Gustafsson and colleagues, 
has shown that adherence to more than 70% of 
planned care processes is associated with lower 
morbidity and shorter length of stay compared 
with lower adherence 29,30. In this study, when 
evaluating compliance with the protocol, an ove-
rall adherence of 85% was observed. In all cases, 
patients received information. However, the pe-
rioperative thromboprophylaxis strategy was not 
implemented in the institutional protocol.

This study describes the effects of the ERAS 
enhanced recovery protocol in patients with co-
lorectal cancer undergoing surgical resection at 
Clínica Universitaria Colombia, Bogota, Colombia, 
over the past 3 years. Although it is important to 
note that this is a single-center study with inhe-
rent limitations, which characterized short-term 
clinical outcomes, the findings should be conside-
red as hypothesis generating for future research. 
Strengths of this study include detailed reporting 
of ERAS components applied and all postoperative 
medical events recorded. Additionally, compliance 
rates are based on data collected prospectively 
through the ERAS Interactive Audit System (EIAS), 
ensuring compliance with ERAS protocols once 
strategies are implemented and providing ongoing 
feedback to the perioperative team.

Conclusions 
The current results demonstrate that accelerated 
recovery programs (ERAS) are feasible and appli-
cable, and may benefit patients by promoting a 
more rapid return to organ function, facilitating 
recovery of gastrointestinal function, and impro-
ving perioperative nutritional status. It is crucial 
to strengthen and develop these protocols, since 
they not only provide fundamental benefits for pa-
tients, these being the main pillar, but also present 
economic advantages for the institutions where 
they are implemented. 
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