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ABSTRACT – BACKGROUND: Multimodal protocols such as Acceleration of Total Postoperative Recovery 
and Enhanced Recovery After Surgery propose a set of pre- and post-operative care to accelerate 
the recovery of surgical patients. However, in clinical practice, simple care such as early refeeding 
and use of drains are often neglected by multidisciplinary teams. AIMS: Investigate whether early 
postoperative refeeding determines benefits in colorectal oncological surgery; whether the patients’ 
clinical conditions preoperatively and the use of a nasogastric tube and abdominal drain delay their 
recovery. METHODS: Retrospective cohort carried out at the Cascavel Uopeccan Cancer Hospital, 
including adult cancer patients (age ≥18 years), from the Unified Health System (SUS), who underwent 
colorectal surgeries from January 2018 to December 2021. RESULTS: 275 patients were evaluated. 
Of these, 199 (75.4%) were refed early. Late refeeding (odds ratio — OR=2.1; p=0.024), the use of 
nasogastric tube (OR=2.72; p=0.038) and intra-abdominal drain (OR=1.95; p=0.054) increased the 
chance of infectious complication. Multivariate analysis showed that receiving a late postoperative 
diet is an independent risk factor for infectious complications. Late refeeding (p=0.006) after the 
operation and the placement of an intra-abdominal drain (p=0.007) are independent risk factors for 
remaining hospitalized for more than five days postoperatively. CONCLUSIONS: Refeeding early in 
the postoperative period reduces the risk of infectious complications. Using abdominal drains and 
refeeding late (>48h) for cancer patients undergoing colorectal surgery are risk factors for hospital 
stays longer than five days.

HEADINGS: Enhanced recovery after surgery. Colon. Fasting. Length of stay. Postoperative care.
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RESUMO – RACIONAL: Protocolos multimodais como o de Aceleração da Recuperação Total Pós-
operatório e o Enhanced Recovery After Surgery propõem um conjunto de cuidados pré e pós-
operatório para acelerar a recuperação dos pacientes cirúrgicos, contudo, na prática clínica cuidados 
simples como realimentação precoce e uso racional de drenos são muitas vezes negligenciados pelas 
equipes multiprofissionais. OBJETIVOS: investigar se a realimentação precoce, no pós-operatório, 
determina benefícios em cirurgia oncológica colorretal; se as condições clínicas do paciente no pré-
operatório e o uso de sonda nasogástrica e dreno abdominal atrasam a recuperação do paciente. 
MÉTODOS: Coorte retrospectiva realizada no Hospital do Câncer de Cascavel (Uopeccan), incluindo 
pacientes adultos (idade ≥18 anos), oncológicos, do Sistema Único de Saúde (SUS), submetidos a 
cirurgias colorretais de janeiro de 2018 a dezembro de 2021.  RESULTADOS: Foram avaliados 275 
pacientes. Destes 199 (75,4%) foram realimentados precocemente. A realimentação tardia (OR=2,1; 
p=0,024), o uso de sonda nasogástrica (OR=2,72; p=0,038) e dreno intra-abdominal (OR=1,95; 
p=0,054) aumentaram a chance de complicação infecciosa. A análise multivariada mostrou que 
receber dieta tardia no pós-operatório é fator de risco independente para complicação infecciosa. 
A realimentação tardia (p=0,006) após a operação e a colocação de dreno intra-abdominal 
(p=0,007) são fatores de risco independentes para permanecer mais que cinco dias internados no 
pós-operatório. CONCLUSÕES: realimentar precocemente no pós-operatório diminui o risco de 
complicações infecciosas, assim como usar drenos abdominais e realimentar tardiamente (>48 h) 
pacientes oncológicos submetidos a cirurgias colorretais são fatores de risco para permanência 
hospitalar superior a cinco dias.

DESCRITORES: Recuperação pós-cirúrgica melhorada. Colon. Jejum. Tempo de internação. Cuidados 
pós-operatórios. 
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ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.
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Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.
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Perspectives
Early refeeding contributes to the accelerated 
recovery of surgical patients with a lower risk of 
complications, which consequently contributes 
to a reduction in the length of hospital stay. This 
approach should be implemented in all units caring 
for surgical patients undergoing colorectal surgery. 
In this concept of early feeding, the approach 
known as “ultra-early oral feeding” is increasingly 
being used, starting in the post-anesthesia 
recovery room. Neglecting this approach not only 
delays the recovery of surgical patients with more 
complications, but also increases the length of 
hospital stay and hospital costs.

Central Message
This study showed that early oral feeding (≤48 h) 
reduced infectious complications and length of 
hospital stay in cancer patients undergoing colorectal 
surgery. On the other hand, oral feeding after 48 
hours and use of intra-abdominal drains were 
independent risk factors for hospital stay ≥5 days. 
These results are in agreement with current evidence 
based on multimodal protocols to accelerate post-
surgical recovery, such as the Acceleration of Total 
Postoperative Recovery (Aceleração da Recuperação 
Total Pós-Operatória — ACERTO) Project. The ACERTO 
Project recommends starting an early oral diet as one 
of the main approaches to accelerate the recovery of 
surgical patients in the postoperative period.

Figure 3 - Early initiation of oral diet (hours) 
in the postoperative period of cancer patients 
undergoing colorectal surgery.
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For statistical purposes, the presence of infectious 
complications, postoperative mortality, unplanned readmission 
within 30 days after surgery and LOS were statistically associated 
with early (≤48 h) or late (>48 hours) refeeding; whether the 
patient was elderly or not, whether the ASA score was below 
or above 2, whether or not a nasogastric tube was used and 
finally whether or not an intra-abdominal drain was placed.

The Kolmogorov-Smirnov test was used to determine 
the normality of continuous data. If normally distributed, they 
were summarized as mean and standard deviation (M±SD), and, 
if asymmetrically distributed, as median (M) and interquartile 
range (IQR). The Student’s t-test (M±SD) or Mann-Whitney (M; 
IQR) was used to compare the studied variables with the LOS 
in days. The chi-square test or Fisher’s exact test was used to 
determine the association between the studied variables. The 
association was presented as a percentage, odds ratio (OR), and 
the respective 95% confidence interval (CI). The multivariate 
logistic regression model was constructed to explore whether or 
not the risk factors were independent predictors for infectious 
complications and postoperative hospital stay greater than 
five days. The variables that presented an association with 
p-value <0.20 in the univariate comparison were entered into 
the multivariate logistic regression model (stepwise model). 
For multivariate analysis, postoperative hospital stay was 
categorized as ≥5 days. A significance limit of 5% (p=0.05) 
was established. The Statistical Package for the Social Sciences 
20.0 (SPSS Statistics; IBM, Armonk, NY, USA) was used for 
statistical analyses.

RESULTS
All patients underwent open colorectal surgery by the same 

team of surgeons and anesthesiologists according to the 
hospital’s surgical schedule. Initially, 303 medical records were 
eligible; however, 28 were excluded and, in the end, 275 met the 
eligibility criteria and were analyzed (Figure 1). The mean age 
of patients was 60 (±13.2) years, and 144 (52.9%) were male. 
The data characterizing the patients studied are described in 
Table 1. As shown in Figure 2, rectosigmoidectomy was the 
most frequently performed surgery (48%; n=132). In the first 
48 hours postoperatively, 75.4% (n=199) of patients received 
early oral nutrition (Figure 3).

Late initiation of refeeding (5 [5–7] vs. 4 [3–5] days; 
p<0.001) and placement of intra-abdominal drain (5 [4–7] 
vs. 3 [2–4] days; p=0.001) resulted in one to two days more 
postoperative hospital stay, respectively. The same was not 
observed for age ≥60 years (p=0.213), ASA >2 (p=0.226) and 
use of nasogastric tube (p=0.287) (Tables 2 and 3).

Univariate analysis showed that late refeeding (>48 h) 
increased the chance of infectious complications by two times 

INTRODUCTION

Multimodal protocols such as the Acceleration 
of Total Postoperative Recovery (Aceleração da 
Recuperação Total Pós-Operatória — ACERTO)1,4-6 

and Enhanced Recovery After Surgery (ERAS)21 propose, among 
other recommendations, early oral refeeding (EORF) as one of 
the approaches to accelerate the recovery of surgical patients. 
These protocols also rationalize the use of abdominal drains 
and do not indicate the insertion of a nasogastric tube, as a 
preventive measure for complications6,21.

Studies show, especially in colorectal surgeries, that EORF 
is efficient in accelerating the resolution of adynamic ileus7,34,35,44, 
resuming solid food consumption7,12,31, decreasing postoperative 
intravenous hydration31, reducing postoperative complications13,22,38,43, 
length of hospital stay7,22,23,40,43 and hospital costs22,27,44. The safety 
of this recommendation is consistently supported in the literature 
by several studies and meta-analyses12,31,35,45. In addition, EORF 
improves patient satisfaction and well-being35 and immune 
function22 and does not increase anastomotic dehiscence2,34,45. 
On the other hand, the practice of prolonged fasting, common in 
digestive tract surgeries, increases metabolic stress, thirst, hunger, 
nitrogen losses40, intestinal permeability16,37 and worsens nutritional 
status29,43. In oncological surgery, where the patient has an increased 
nutritional risk, prolonged fasting is even more harmful15.

Given the current recommendations for EORF in colorectal 
surgeries2,3,9,12,13,17,28, the present study had the main objective 
of investigating whether EORF, in the postoperative period, 
determines benefits in colorectal oncological surgery. As a 
secondary objective, it was also investigated whether the 
patient’s clinical conditions in the preoperative period and 
the use of a nasogastric tube and abdominal drain delay the 
recovery of patients undergoing colorectal surgery.

METHODS
This was retrospective cohort study carried out at the Cancer 

Hospital of Cascavel (PR), from January 2018 to December 2021, 
including adult patients (age ≥ 18 years), oncology patients, 
from the Unified Health System. The study was approved by 
the Research Ethics Committee of the Universidade Federal da 
Fronteira Sul (number 4.861.48 of 2021).

The electronic medical records of oncology patients 
who underwent elective colorectal surgeries performed by 
laparotomy, of medium and large size, were included. The 
medical records of patients who underwent video-assisted 
surgery, those whose data did not meet the objectives of 
the study or were incomplete, and those under private care 
or insured were excluded, so that the sample included only 
patients from the Unified Health System.

The main outcome variable was the frequency of infectious 
complications in the postoperative period. Secondary outcome 
variables included length of hospital stay — LOS (days, categorized 
as ≤5 days), mortality, and unplanned readmission within 30 days 
postoperatively. Other variables collected were age, sex, muscle 
mass index (body mass index — BMI; kg/m2), nutritional risk 
by the Nutritional Risk Score-2002 (NRS-2002)29, physiological 
status (American Society of Anesthesiologists — ASA)33, type 
of operation, operation time (minutes), postoperative fasting 
time (hours), time to start early oral diet (up to 48 hours), type 
of oral diet prescribed in the postoperative period. Patients 
aged ≥60 years were considered elderly.

The postoperative infectious complications considered 
were the presence of pneumonia, surgical site and urinary tract 
infection, anastomotic or wall dehiscence, abscess, enterocutaneous 
fistulas, sepsis and peritonitis8. Figure 1 - Flowchart of eligible patients who took part in the study.
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(OR=2.1; p=0.024). Also, being elderly (OR=2.2; p=0.017) or 
having an ASA score >2 (OR=2.7; CI, p=0.041) increased the 
chance of the patient presenting an infectious complication after 
the operation (Table 2). The use of nasogastric tube (p=0.038) 
and intra-abdominal drain (0.054) were associated with a 
higher chance of postoperative infectious complications than 
those who did not require this prescription (Table 3). As shown 
in Table 3, the use of nasogastric tube was associated with 
increased postoperative mortality (p=0.059).

Multivariate logistic regression analysis showed that age 
≥60 years (p=0.029), receiving a late diet (>48 h) in the postoperative 
period (p=0.014) and having an ASA score >2 (p=0.040) were 
independent risk factors for infectious complications in the 
postoperative period (Table 4). Multivariate analysis also showed 
that late refeeding (>48 h) (p=0.006) in the postoperative period 
and placement of an intra-abdominal drain (p=0.007) were 
independent risk factors for staying in the hospital for more 
than five days in the postoperative period (Table 5).

DISCUSSION
The data from the present study show that EORF was initiated 

postoperatively for more than 75% of patients. Patients with EORF 
benefited significantly from a lower chance of postoperative 
infectious complications, in addition to remaining hospitalized 
for one day less than those with a late diet initiated over 48 hours 
after colorectal surgery41. On the other hand, late initiation of 
the oral route, after 48 hours, resulted in harm to patients, being 
an independent risk factor for infectious complications and for 
remaining significantly more than five days hospitalized in the 
postoperative period. This result corroborates other studies7,10,22,23,31,34 
that showed a longer hospital stay for patients who were re-fed 
late and with the results of Assis et al.13, who state that the longer 
the postoperative fasting time, the greater the risk of infections. 
Recently, a meta-analysis22 involving 2,100 patients after upper 
gastrointestinal tract surgeries showed a lower risk of pneumonia, 
better immune function, and shorter hospital stay for those fed 
up to 24 hours after surgery. Other studies17,22,28,38 also showed a 
lower risk of general complications in patients who were fed early 
after various types of surgeries.

This “apparently” simple act of introducing food and 
nutrients into the intestinal lumen modulates the complex 

Table 1  - Characteristics of the studied oncology patients 
undergoing colorectal surgery. Results presented as 
mean and standard deviation, median and interquartile 
range or as absolute numbers and frequency.

Variables Values
Age (years; M±SD) 60±13,2

Elderly (≥ 60 years) 148 (53.8)
Gender (n;%)

Feminine 128 (47.1)
Masculine 144 (52.9)

BMI (kg/m2 — M; IQR) 25.5 (22.4–28.5)
Nutritional risk (n;%) 56 (25.9%)
ASA I e II 236 (91.8)
Operation time (minutes — M; IQR) 4 (2.5–4.5)
Postoperative fasting time (h — M; IQR) 25.2 (20.2–47.2)
Postoperative liquid/restricted liquid prescribed 
oral diet (n;%) 229 (83.3)

Use of NGT (n;%) 20 (7.3)
Placement of intra-abdominal drain (n;%) 168 (61.1)
Infectious complications (n;%) 49 (17.9)
Total postoperative hospital stay (days — M;IQR) 4 (3-6)
Length of hospital stay ≤5 days (n;%) 194 (70.8)
Readmission in the 30 days post-operatively (n;%) 51 (18.5)
Mortality (n;%) 13 (4.72)
Age (years; M±DP) 60±13.2

n: numbers; %: frequency; M±SD: mean and standard deviation; BMI: body mass index; 
M: median; IQR: interquartile range; ASA: American Society of Anesthesiologists; 
NGT: nasogastric tube. 

Figure 2 - Type of colorectal oncological surgery performed 
among the patients studied.

Figure 3 - Early initiation of oral diet (hours) in the postoperative 
period of cancer patients undergoing colorectal 
surgery.

Table 2  - Association of delayed refeeding, age ≥60 years (elderly), American Society of Anesthesiologists score with postoperative 
outcomes in cancer patients undergoing colorectal surgery

ASA: American Society of Anesthesiologists; OR: odds ratio CI: confidence interval; Post-op LOS: Postoperative length of stay. Chi-square or Fisher’s exact test.

Outcomes
Late refeeding Elderly ASA>2

Yes 
(%)

No 
(%) OR 95%CI p-value Yes 

(%)
No 
(%) OR 95%CI p-value Yes 

(%)
No 
(%) OR 95%CI p-value

Infectious Com-
plications 26.2 14.1 2.10 (1.10–4.30) 0.024 23.0 11.9 2.2 (11.14–4.3) 0.017 33.3 15.7 2.7 (1.01–7.08) 0.041

Readmission 18.5 18.1 1.00 (0.49–2.11) 0.946 18.9 18.1 1.0 (0.57–1.94) 0.863 9.5 19.1 0.45 (0.10–2.00) 0.222
Mortality 3.1 4.0 0.76 (0.16–3.70) 0.536 6.8 2.4 3.0 (0.81–11.1) 0.075 4.8 4.2 1.13 (0.14–9.30) 0.616
Post-op LOS 
(days – M;IQR) 5 (5–7) 4 (3–5) - <0.001 5(3-7) 4(3-5) - 0.213 5(3-5) 4(3-6) - 0.226

EARLY REFEEDING AFTER COLORECTAL CANCER SURGERY REDUCES COMPLICATIONS AND LENGTH OF HOSPITAL STAY
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physiological processes caused by surgical trauma2,25 with a lower 
inflammatory response24 and, consequently, lower proteolysis 
and nitrogen loss40. In addition, it promotes the integrity of the 
intestinal mucosa16,26,37 and the balance of the microbiota16. In this 
sense, the ACERTO protocol recommends the early initiation of 
a liquid oral diet for colorectal surgeries3. This diet rich in fluids, 
electrolytes and nutrients such as carbohydrates and especially 
proteins can significantly contribute to the reduction of worse 
outcomes and 30% of postoperative mortality32.

In this context, a recent study by Franco et al.18, conducted 
with 154 patients, showed that an oral diet initiated in the 
anesthesia recovery room, called “ultra early”, brought important 
benefits to patients. This clarified liquid diet, rich in proteins, 
in addition to showing good adherence for 93.5% of patients, 
significantly reduced the volume of intravenous fluid, resulting 
in a lower need for hydration and less time in the ward for the 
evolution of the hospital oral diet.

Increasingly, scientific evidence points to the importance 
of maintaining nutrients in the intestinal lumen in order to 
minimize the effects of surgical trauma. A groundbreaking 
study comparing fasting patients with those who did not have 
their diet interrupted during surgery and received 10 mL/h 
of nutrition via nasogastric tube during intraoperative head 
and neck cancer with free flap reconstruction observed no 
differences in total or partial flap failure, but significantly lower 
rates of wound dehiscence or edge necrosis were observed24. 
In addition, this study showed that intraoperative nutrition 
modulates marked inflammation with lower concentrations 
of interleukins IL6 and IL8 after surgery24.

Infectious complications observed in the present study 
were also associated with age ≥60 years, ASA score >2, use of 
nasogastric tube and insertion of drains. Regarding advanced 

age, in a cohort36 of 3,849 adult and elderly Swedish patients 
undergoing colorectal resection for cancer, no differences 
were observed in relation to complications, reoperations or 
postoperative readmissions. However, the study showed more 
than twice the chance of death within 90 days among the 
elderly (>70 years).

In this scenario, what may explain the difference between 
the Swedish study and ours is the better quality of life of that 
population. Aging in that country does not compromise the 
physical and nutritional status of individuals as much as it does 
here in Brazil and in other developing or underdeveloped countries.

In addition, elderly individuals are affected by a phenomenon 
described as immunosenescence, which is characterized by innate 
or adaptive immune dysfunction and increased susceptibility 
to infections, among other physiological changes30. When 
these individuals need to undergo surgery, they become 
vulnerable to infections, as shown in the present study. In this 
sense, special attention should be given to the diet of elderly 
individuals, as it is a modifiable factor that positively affects 
recovery. Early refeeding after surgery should be part of the 
nutritional approach for these patients9.

Furthermore, having an ASA score greater than 2 was 
associated with greater postoperative complications. Among 
the possible classifications of the ASA score33, a score greater 
than 2 indicates the presence of poorly controlled underlying 
diseases that in themselves increase the risk to patients19. 
Thus, it is expected that they will have more complications 
and perioperative mortality.

Late refeeding (>48 hours) has been shown to be an 
independent risk factor for hospital stays longer than five days. 
This result was found in several other studies7,10,22,23,31,34,42 that 
showed longer hospital stays for patients who were refed late. 
In 1999, Kehlet et al.28 showed that early refeeding, within the 
first 48 hours after surgery, not only contributes to a shorter 
hospital stay (an average of two days), but also to an earlier 
return to bowel movement, with lower fatigue and pain scores 
during the first days after surgery.

What may explain a shorter hospital stay with early 
release of the diet in the postoperative period is the return of 
intestinal peristalsis. Although in many services, traditionally, 
the release of the oral diet in the postoperative period is 
conditioned only on the presence of signs of resolution of the 
ileus with elimination of flatus and feces, there is no evidence 
to support this conduct41.

In light of the evidence, there is no doubt that EORF is a 
stimulus for the return of intestinal peristalsis, which stimulates 
hunger and consequently the release of flatus and feces7,34,35,44 
more quickly in the postoperative period, especially in colon and 
rectal surgeries, in which the ileus time tends to be longer1,2,12. 
Ashcroft et al.7 showed, through a meta-analysis, that EORF 
is the most effective therapy for reducing postoperative ileus 
in patients undergoing colorectal surgery. Some authors12,18,31 
observed that EORF accelerates the return of solid food intake, 
which in turn contributes to a more adequate supply of nutrients 
in the postoperative period.

Furthermore, the use of intra-abdominal drains was an 
independent risk factor for increased hospitalization, corroborating 

Table 5  - Multivariate logistic regression analysis for the 
association of hospital stay longer than five days 
with the variables studied among cancer patients 
undergoing colorectal surgery.

Variable OR 95%CI p-value
Late refeeding >48 h 2.35 1.28–4.32 0.006
Intra-abdominal drain 2.39 1.27–4.50 0.007

OR: odds ratio; CI: confidence interval.

Table 3  - Association of the use of nasogastric tube and intra-abdominal drain with postoperative outcomes in cancer patients 
undergoing colorectal surgery.

Outcomes Use of NGT Placement of intra-abdominal drain
Yes (%) No (%) OR 95%CI p-value Yes (%) No (%) OR 95%CI p-value

Infectious complications 35 16.5 2.72 (1.02–7.22) 0.038 21.4 12.6 1.95 (0.98–3.90) 0.054
Readmission 20 18.4 1.11 (0.35–3.46) 0.528 20.8 15.0 1.50 (0.78–2.86) 0.221
Mortality 15 3.9 4.32 (1.10–17.20) 0.059 4.2 5.6 0.73 (0.24–2.24) 0.538
Post-op LOS (days – M;IQR) 5 (3–14) 4.0 (3–6) - 0.287 5 (4–7) 3 (2–4) - 0.001

NGT: nasogastric tube; OR: odds ratio CI: confidence interval; Post-op LOS: Postoperative length of stay. Chi-square or Fisher’s exact test.

Table 4  - Multivariate logistic regression analysis for the 
association of infectious complications with the 
variables studied among cancer patients undergoing 
colorectal surgery.

Variable OR 95%CI p-value
Age ≥60 years (elderly) 2.33 1.1–5.0 0.029
Late refeeding >48h 2.64 1.22–5.71 0.014
Use of NGT 2.65 0.74–9.41 0.132
ASA Score > 2 3.05 1.05–8.86 0.040
Intra-abdominal drain 1.66 0.74–3.76 0.220

NGT: nasogastric tube; ASA: American Society of Anesthesiologists; OR: odds 
ratio; CI: confidence interval.
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other studies14,20. On the other hand, the positive and negative 
implications on morbidity and mortality remain a controversial 
subject11,14. In a recent review, the authors39 point to the need for 
studies that can refine patient selection criteria and determine 
the timing and duration of drain use.

Although the present study significantly demonstrated the 
clinical benefits of earlier oral diet release in the postoperative 
period, it has limitations. First, it is a retrospective investigation, 
the nutritional status of the patients in the preoperative period 
was not observed, and second, the quality of the oral diet 
released in the postoperative period was also not recorded. 
The composition of the diet in EORF can impact outcomes, 
since a greater amount of proteins determines better results. 
However, we can state that, even with the limitations of the 
study, the present investigation showed the benefits of early 
release of the oral diet in the postoperative period in colorectal 
cancer surgeries.

CONCLUSIONS
It is concluded that EORF is beneficial in reducing the rate 

of infectious complications and the length of postoperative 
hospital stay. Furthermore, the use of intra-abdominal drain 
was an independent risk factor for increasing the length of 
postoperative hospital stay in oncology patients undergoing 
colorectal surgery.

REFERENCES
1. Aguilar-Nascimento JE, Bicudo-Salomão A, Ribeiro MRR, Dock-

Nascimento DB, Caporossi C. Cost-effectiveness of the use of 
ACERTO protocol in major digestive surgery. Arq Bras Cir Dig. 
2022;35:e1660. https://doi.org/10.1590/0102-672020210002e1660 

2. Aguilar-Nascimento JE, Göelzer J. Early feeding after intestinal 
anastomoses: risks or benefits? Rev Assoc Med Bras (1992). 
2002;48(4):348-52. PMID: 12563465. 

3. Aguilar-Nascimento JE, Marra JG, Slhessarenko N, Fontes CJF. 
Efficacy of National Nosocomial Infection Surveillance score, acute-
phase proteins, and interleukin-6 for predicting postoperative 
infections following major gastrointestinal surgery. Sao Paulo Med J. 
2007;125(1):34-41. https://doi.org/10.1590/s1516-31802007000100007  

4. Aguilar-Nascimento JE, Ribeiro Junior U, Portari-Filho PE, Salomão 
AB, Caporossi C, Colleoni Neto R, et al. Perioperative care in digestive 
surgery: the ERAS and ACERTO protocols – Brazilian College of 
Digestive Surgery position paper. Arq Bras Cir Dig. 2024;37:e1794. 
https://doi.org/10.1590/0102- 672020240001e1794 

5. Aguilar-Nascimento JE, Salomão AB, Caporossi C, Dock-Nascimento 
DB, Portari-Filho PE, Campos ACL, et al. ACERTO Project – 15 
years changing perioperative care in Brazil. Rev Col Bras Cir. 
2021;48:e20202832. https://doi.org/10.1590/0100-6991e-20202832 

6. Aguilar-Nascimento JE, Salomão AB, Waitzberg DL, Dock-Nascimento 
DB, Correa MITD, Campos ACL, et al. ACERTO guidelines of 
perioperative nutritional interventions in elective general surgery. 
Rev Col Bras Cir. 2017;44(6):633-48. https://doi.org/10.1590/0100-
69912017006003  

7. Ashcroft J, Singh AA, Ramachandran B, Habeeb A, Hudson V, Meyer 
J, et al. Reducing ileus after colorectal surgery: a network meta-
analysis of therapeutic interventions. Clin Nutr. 2021;40(7):4772-82. 
https://doi.org/10.1016/j.clnu.2021.05.030  

8. Bicudo-Salomão A, Salomão RF, Cuerva MP, Martins MS, Dock-
Nascimento DB, Aguilar-Nascimento JE. Factors related to the reduction 
of the risk of complications in colorectal surgery within perioperative 
care recommended by the ACERTO protocol. Arq Bras Cir Dig. 
2019;32(4):e1477. https://doi.org/10.1590/0102-672020190001e1477  

9. Boccardi V, Marano L. Improving geriatric outcomes through 
nutritional and immunonutritional strategies: focus on surgical 
setting by a comprehensive evidence review. Ageing Res Rev. 
2024;96:102272. https://doi.org/10.1016/j.arr.2024.102272  

10. Bradshaw BG, Liu SS, Thirlby RC. Standardized perioperative care 
protocols and reduced length of stay after colon surgery. J Am 
Coll Surg. 1998;186(5):501-6. https://doi.org/10.1016/s1072-
7515(98)00078-7  

11. Cavaliere D, Popivanov G, Cassini D, Cirocchi R, Henry BM, Vettoretto 
N, et al. Is a drain necessary after anterior resection of the rectum? 
A systematic review and meta-analysis. Int J Colorectal Dis. 
2019;34(6):973-81. https://doi.org/10.1007/s00384-019-03276-4  

12. Dag A, Colak T, Turkmenoglu O, Gundogdu R, Aydin S. A randomized 
controlled trial evaluating early versus traditional oral feeding 
after colorectal surgery. Clinics (Sao Paulo). 2011;66(12):2001-5. 
https://doi.org/10.1590/s1807-59322011001200001  

13. Assis MCS, Silveira CRM, Beghetto MG, Mello DE. Is duration of 
postoperative fasting associated with infection and prolonged 
length of stay in surgical patients? Nutr Hosp. 2014;30(4):919-26. 
https://doi.org/10.3305/nh.2014.30.4.7528   

14. EuroSurg Collaborative. Intraperitoneal drain placement and 
outcomes after elective colorectal surgery: international matched, 
prospective, cohort study. Br J Surg. 2022;109(6):520-9. https://
doi.org/10.1093/bjs/znac069  

15. Fachini C, Alan CZ, Viana LV. Postoperative fasting is associated 
with longer ICU stay in oncologic patients undergoing elective 
surgery. Perioper Med (Lond). 2022;11(1):29. https://doi.org/10.1186/
s13741-022-00261-4 

16. Farré R, Fiorani M, Rahiman SA, Matteoli G. Intestinal permeability, 
inflammation and the role of nutrients. Nutrients. 2020;12(4):1185. 
https://doi.org/10.3390/nu12041185 

17. Fearon KC, Ljungqvist O, Von Meyenfeldt M, Revhaug A, Dejong 
CHC, Lassen K, et al. Enhanced recovery after surgery: a consensus 
review of clinical care for patients undergoing colonic resection. Clin 
Nutr. 2005;24(3):466-77. https://doi.org/10.1016/j.clnu.2005.02.002 

18. Franco AC, Bicudo-Salomão A, Aguilar-Nascimento JE, Santos 
TB, Sohn RV. Ultra-early postoperative feeding and its impact on 
reducing endovenous fluids. Rev Col Bras Cir. 2020;47:e20202356. 
https://doi.org/10.1590/0100-6991e-20202356 

19. Govaert JA, Fiocco M, van Dijk WA, Scheffer AC, de Graaf EJR, 
Tollenaar RAEM, et al. Costs of complications after colorectal 
cancer surgery in the Netherlands: building the business case 
for hospitals. Eur J Surg Oncol. 2015;41(8):1059-67. https://doi.
org/10.1016/j.ejso.2015.03.236  

20. Guadagni S, Catarci M, Masedu F, Karim ME, Clementi M, Ruffo 
G, et al. Abdominal drainage after elective colorectal surgery: 
propensity score-matched retrospective analysis of an Italian 
cohort. BJS Open. 2024;8(1):zrad107. https://doi.org/10.1093/
bjsopen/zrad107 

21. Gustafsson UO, Scott MJ, Hubner M, Nygren J, Demartines N, 
Francis N, et al. Guidelines for perioperative care in elective 
colorectal surgery: Enhanced Recovery After Surgery (ERAS®) 
Society Recommendations: 2018. World J Surg. 2019;43(3):659-95. 
https://doi.org/10.1007/s00268-018-4844-y 

22. Hao T, Liu Q, Lv X, Qiu J, Zhang HR, Jiang HP. Efficacy and safety of 
early oral feeding in postoperative patients with upper gastrointestinal 
tumor: a systematic review and meta-analysis. World J Gastrointest 
Surg. 2021;13(7):717-33. https://doi.org/10.4240/wjgs.v13.i7.717 

23. Herbert G, Perry R, Andersen HK, Atkinson C, Penfold C, Lewis SJ, 
et al. Early enteral nutrition within 24 hours of lower gastrointestinal 
surgery versus later commencement for length of hospital stay 
and postoperative complications. Cochrane Database Syst Rev. 
2018;10(10):CD004080. https://doi.org/10.1002/14651858.CD004080  

24. Hwang TZ, Wang YM, Jeng SF, Lee YC, Chen TS, Su SY, et al. 
Intraoperative enteral nutrition feeding in free-flap healing after 
reconstruction surgery for head and neck cancers. Otolaryngol 
Head Neck Surg. 2023;169(4):843-51. https://doi.org/10.1002/
ohn.335  

EARLY REFEEDING AFTER COLORECTAL CANCER SURGERY REDUCES COMPLICATIONS AND LENGTH OF HOSPITAL STAY

5/6ABCD Arq Bras Cir Dig 2024;37:e1854

https://doi.org/10.1590/0102-672020210002e1660
https://doi.org/10.1590/s1516-31802007000100007
https://doi.org/10.1590/0102-
https://doi.org/10.1590/0100-6991e-20202832
https://doi.org/10.1590/0100-69912017006003
https://doi.org/10.1590/0100-69912017006003
https://doi.org/10.1016/j.clnu.2021.05.030
https://doi.org/10.1590/0102-672020190001e1477
https://doi.org/10.1016/j.arr.2024.102272
https://doi.org/10.1016/s1072-7515(98)00078-7
https://doi.org/10.1016/s1072-7515(98)00078-7
https://doi.org/10.1007/s00384-019-03276-4
https://doi.org/10.1590/s1807-59322011001200001
https://doi.org/10.3305/nh.2014.30.4.7528
https://doi.org/10.1093/bjs/znac069
https://doi.org/10.1093/bjs/znac069
https://doi.org/10.1186/s13741-022-00261-4
https://doi.org/10.1186/s13741-022-00261-4
https://doi.org/10.3390/nu12041185
https://doi.org/10.1016/j.clnu.2005.02.002
https://doi.org/10.1590/0100-6991e-20202356
https://doi.org/10.1016/j.ejso.2015.03.236
https://doi.org/10.1016/j.ejso.2015.03.236
https://doi.org/10.1093/bjsopen/zrad107
https://doi.org/10.1093/bjsopen/zrad107
https://doi.org/10.1007/s00268-018-4844-y
https://doi.org/10.4240/wjgs.v13.i7.717
https://doi.org/10.1002/14651858.CD004080
https://doi.org/10.1002/ohn.335
https://doi.org/10.1002/ohn.335


25. Jaconelli M, Greenhaff PL, Atherton PJ, Lobo DN, Brook MS. The 
effects of elective abdominal surgery on protein turnover: a meta-
analysis of stable isotope techniques to investigate postoperative 
catabolism. Clin Nutr. 2022;41(3):709-22. https://doi.org/10.1016/j.
clnu.2022.01.023  

26. Jiang XH, Li N, Li JS. Intestinal permeability in patients after surgical 
trauma and effect of enteral nutrition versus parenteral nutrition. 
World J Gastroenterol. 2003;9(8):1878-80. https://doi.org/10.3748/
wjg.v9.i8.1878  

27. Jochum SB, Ritz EM, Bhama AR, Hayden DM, Saclarides TJ, 
Favuzza J. Early feeding in colorectal surgery patients: safe and 
cost effective. Int J Colorectal Dis. 2020;35(3):465-9. https://doi.
org/10.1007/s00384-019-03500-1  

28. Kehlet H, Mogensen T. Hospital stay of 2 days after open sigmoidectomy 
with a multimodal rehabilitation programme. Br J Surg. 1999;86(2):227-
30. https://doi.org/10.1046/j.1365-2168.1999.01023.x  

29. Kondrup J, Allison SP, Elia M, Vellas B, Plauth M; Educational and 
Clinical Practice Committee, European Society of Parenteral and 
Enteral Nutrition (ESPEN). ESPEN guidelines for nutrition screening 
2002. Clin Nutr. 2003;22(4):415-21. https://doi.org/10.1016/s0261-
5614(03)00098-0 

30. Liu Z, Liang Q, Ren Y, Guo C, Ge X, Wang L, et al. Immunosenescence: 
molecular mechanisms and diseases. Signal Transduct Target Ther. 
2023;8(1):200. https://doi.org/10.1038/s41392-023-01451-2 

31. Mahmoodzadeh H, Shoar S, Sirati F, Khorgami Z. Early initiation 
of oral feeding following upper gastrointestinal tumor surgery: a 
randomized controlled trial. Surg Today. 2015;45(2):203-8. https://
doi.org/10.1007/s00595-014-0937-x 

32. Pu H, Heighes PT, Simpson F, Wang Y, Liang Z, Wischmeyer 
P, et al. Early oral protein-containing diets following elective 
lower gastrointestinal tract surgery in adults: a meta-analysis of 
randomized clinical trials. Perioper Med (Lond). 2021;10(1):10. 
https://doi.org/10.1186/s13741-021-00179-3 

33. Moraes CMT, Corrêa LM, Procópio RJ, Carmo GAL, Navarro TP. 
Tools and scores for general and cardiovascular perioperative risk 
assessment: a narrative review. Rev Col Bras Cir. 2022;49:e20223124. 
https://doi.org/10.1590/0100-6991e-20223124 

34. Nematihonar B, Salimi S, Noorian V, Samsami M. Early versus 
delayed (traditional) postoperative oral feeding in patients 
undergoing colorectal anastomosis. Adv Biomed Res. 2018;7:30. 
https://doi.org/10.4103/abr.abr_290_16 

35. Nematihonar B, Yazdani A, Falahinejadghajari R, Mirkheshti A. Early 
postoperative oral feeding shortens first time of bowel evacuation 

and prevents long term hospital stay in patients undergoing 
elective small intestine anastomosis. Gastroenterol Hepatol Bed 
Bench. 2019;12(1):25-30. PMID: 30949316.

36. Normann M, Ekerstad N, Angenete E, Prytz M. Mortality and 
morbidity after colorectal cancer resection surgery in elderly 
patients: a retrospective population-based study in Sweden. World 
J Surg Oncol. 2024;22(1):23. https://doi.org/10.1186/s12957-024-
03316-6  

37. Nunes G, Guimarães M, Coelho H, Carregosa R, Oliveira C, Pereira 
SS, et al. Prolonged fasting induces histological and ultrastructural 
changes in the intestinal mucosa that may reduce absorption and 
revert after enteral refeeding. Nutrients. 2023;16(1):128. https://
doi.org/10.3390/nu16010128  

38. Osland E, Yunus RM, Khan S, Memon MA. Early versus traditional 
postoperative feeding in patients undergoing resectional gastrointestinal 
surgery: a meta-analysis. JPEN J Parenter Enteral Nutr. 2011;35(4):473-
87. https://doi.org/10.1177/0148607110385698 

39. Rekavari SG, Mahakalkar C. Prophylactic intra-abdominal drains 
in major elective surgeries: a comprehensive review. Cureus. 
2024;16(2):e54056. https://doi.org/10.7759/cureus.54056 

40. Sagar S, Harland P, Shields R. Early postoperative feeding with 
elemental diet. Br Med J. 1979;1(6159):293-5. https://doi.org/10.1136/
bmj.1.6159.293 

41. Schenk J, de Klerk ES, Bouman D, Geerts BF, Hollmann MW, 
Hermanides J, et al. Reducing postoperative fasting times by 
implementing a food service in the Post Anaesthesia Care Unit 
(PACU). Clin Nutr ESPEN. 2022;51:280-7. https://doi.org/10.1016/j.
clnesp.2022.08.015  

42. Wang Y, Zhang Y, Hu X, Wu H, Liang S, Jin J, et al. Impact of 
early oral feeding on nasogastric tube reinsertion after elective 
colorectal surgery: a systematic review and meta-analysis. Front 
Surg. 2022;9:807811. https://doi.org/10.3389/fsurg.2022.807811  

43. Weimann A, Braga M, Carli F, Higashiguchi T, Hübner M, Klek S, 
et al. ESPEN practical guideline: clinical nutrition in surgery. Clin 
Nutr. 2021;40(7):4745-61. https://doi.org/10.1016/j.clnu.2021.03.031 

44. Zhang Y, Tao K, Yu J, Chen C, Zheng Q, Lei S, et al. Evaluation of early 
liquid drinking after radical gastrectomy in gastric cancer: a Chinese 
multicenter propensity score matching analysis. Gastroenterol Rep 
(Oxf). 2023;11:goad029. https://doi.org/10.1093/gastro/goad029  

45. Zhuang CL, Ye XZ, Zhang CJ, Dong QT, Chen BC, Yu Z. Early versus 
traditional postoperative oral feeding in patients undergoing elective 
colorectal surgery: a meta-analysis of randomized clinical trials. 
Dig Surg. 2013;30(3):225-32. https://doi.org/10.1159/000353136  

ORIGINAL ARTICLE

6/6 ABCD Arq Bras Cir Dig 2024;37:e1854

https://doi.org/10.1016/j.clnu.2022.01.023
https://doi.org/10.1016/j.clnu.2022.01.023
https://doi.org/10.3748/wjg.v9.i8.1878
https://doi.org/10.3748/wjg.v9.i8.1878
https://doi.org/10.1007/s00384-019-03500-1
https://doi.org/10.1007/s00384-019-03500-1
https://doi.org/10.1046/j.1365-2168.1999.01023.x
https://doi.org/10.1016/s0261-5614(03)00098-0
https://doi.org/10.1016/s0261-5614(03)00098-0
https://doi.org/10.1038/s41392-023-01451-2
https://doi.org/10.1007/s00595-014-0937-x
https://doi.org/10.1007/s00595-014-0937-x
https://doi.org/10.1186/s13741-021-00179-3
https://doi.org/10.1590/0100-6991e-20223124
https://doi.org/10.4103/abr.abr_290_16
https://doi.org/10.1186/s12957-024-03316-6
https://doi.org/10.1186/s12957-024-03316-6
https://doi.org/10.3390/nu16010128
https://doi.org/10.3390/nu16010128
https://doi.org/10.1177/0148607110385698
https://doi.org/10.7759/cureus.54056
https://doi.org/10.1136/bmj.1.6159.293
https://doi.org/10.1136/bmj.1.6159.293
https://doi.org/10.1016/j.clnesp.2022.08.015
https://doi.org/10.1016/j.clnesp.2022.08.015
https://doi.org/10.3389/fsurg.2022.807811
https://doi.org/10.1016/j.clnu.2021.03.031
https://doi.org/10.1093/gastro/goad029
https://doi.org/10.1159/000353136

