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ABSTRACT – BACKGROUND: Surgery is associated with a high risk for morbidity and mortality, 
particularly when performed in critical patients requiring intensive care unit (ICU) admission. AIM: 
The aim of this study was to investigate risk factors associated with adverse outcomes in a large 
cohort of patients admitted to a single-center ICU after abdominal surgery. METHODS: All patients 
admitted to a surgical ICU for postoperative care, from January 2016 to December 2022, were 
retrospectively evaluated. Data concerning demographics and clinical and perioperative variables 
were compared to in-hospital mortality. RESULTS: A total of 1,717 patients (1,096 women, mean age: 
61±17 years) were evaluated. Most of the patients underwent colorectal (n=499), pancreatic (n=148), 
biliary tract (n=147), and gastric surgeries (n=145); liver resection (n=131); and several gynecological 
or obstetric procedures (n=250). Only 52.3% of these surgical procedures were elective. The mean 
Charlson Comorbidity Index (CCI) and Acute Physiology and Chronic Health Evaluation II (APACHE II) 
scores were 4.4±2.8 and 10.1±5.6, respectively. Mortality was observed in 158 (9.2%) patients. Age 
(70.4±14.3 vs. 60.6±17.1 years in survivors, p=0.002), CCI (6.1±2.5 vs. 4.3±2.8 in survivors, p=0.005), 
type of surgery (13.6% in emergent/urgent vs. 5.5% in elective surgeries, p<0.001), and APACHE 
II score (16.7±8.4 vs. 9.4±4.7 in survivors, p<0.0001) were associated with mortality on univariate 
analysis, but only CCI, type of surgery, and APACHE II score were independently correlated with a 
higher risk of death on multivariate analysis. CONCLUSIONS: Mortality after abdominal surgery in 
patients requiring postoperative ICU support is less than 10% nowadays, and it is independently 
associated with urgent or emergent surgeries, disease severity, and comorbidity.

HEADINGS: Morbidity. Mortality. General Surgery. Intensive Care Units.
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RESUMO – RACIONAL: Cirurgias estão associadas a um alto risco de morbidade e mortalidade quando 
realizadas em pacientes críticos. OBJETIVOS: investigar os fatores de risco associados a resultados 
adversos em uma coorte de pacientes admitidos em unidade de terapia intensiva (UTI) de um único 
centro de referência após cirurgia abdominal. MÉTODOS: Pacientes admitidos em UTI cirúrgica entre 
janeiro 2016 e dezembro 2022 foram avaliados retrospectivamente. Dados referentes a variáveis 
demográficas, clínicas e perioperatórias foram comparados à mortalidade hospitalar. RESULTADOS: 
Foram avaliados 1.717 pacientes (1.096 mulheres, idade 61+17 anos). A maioria dos pacientes 
foi submetida a cirurgia colorretal (n=499), pancreática (n=148), biliar (n=147), gástrica (n=145), 
hepática (n=131) e vários procedimentos ginecológicos/obstétricos (n=250). Um total de 52,3% 
desses procedimentos cirúrgicos foram eletivos. Os escores médios do Índice de Comorbidade de 
Charlson (CCI) e do APACHE II foram 4,4±2,8 e 10,1±5,6, respectivamente. Mortalidade foi observada 
em 158 (9,2%) pacientes. Idade (70,4±14,3 vs. 60,6±17,1 anos nos sobreviventes, p=0,002), CCI 
(6,1±2,5 vs. 4,3±2,8 nos sobreviventes, p=0,005), tipo de cirurgia (13,6% cirurgias emergenciais ou 
urgentes vs. 5,5% cirurgias eletivas, p<0,001) e APACHE II (16,7±8,4 vs. 9,4±4,7 nos sobreviventes, 
p=0,001) foram associados à mortalidade na análise univariada, mas somente o índice de 
comorbidade de Charlson, o tipo de cirurgia e APACHE II foram independentemente correlacionados 
a um maior risco de morte na análise multivariada. CONCLUSÕES: Atualmente, a mortalidade após 
cirurgia abdominal em pacientes que necessitam de suporte pós-operatório em UTI é inferior a 
10%, sendo independentemente associada a cirurgias urgentes/emergenciais, gravidade da doença 
e comorbidades.
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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
Knowledge of factors that influence the 
prognosis of surgical patients is useful because 
not only we can make adequate risk stratification 
but also it can help develop strategies to improve 
the outcomes of this group of patients.

Central Message
In Brazil, data related to the prognosis of surgical 
patients are scarce. We sought to assess the 
outcomes of surgical patients admitted to an 
intensive care unit (ICU) following elective and 
urgent procedures in a tertiary care hospital in Brazil, 
as well as to examine risk factors related to mortality. 
For this purpose, a retrospective study was carried 
out, and a total of 1,717 patients were evaluated. 
Mortality was observed in 158 (9.2%) patients, and 
it was associated with urgent or emergent surgeries, 
disease severity, and comorbidities.

Figure – Outcomes of surgical patients admitted 
to the intensive care unit after elective and 
emergency surgeries in a tertiary care hospital 
in Brazil.
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up until death or hospital discharge. The primary endpoint was 
in-hospital mortality.

The study was approved by the Ethics Committee in 
Research of the Portuguese Hospital Portugues, Salvador (BA), 
Brazil (number: 26210819.5.0000.5029).

Statistical analysis
Dichotomous variables were presented in text and tables 

as numbers and percentages, and continuous variables were 
expressed as mean±standard deviation (SD) or as median 
and interquartile range, respectively, based on whether the 
distribution was normal or skewed. Data concerning surgical 
procedures were compared using the chi-square test or 
Fisher’s exact test for categorical variables or Student’s t-test 
or the Mann-Whitney U test for continuous variables when 
appropriate. Variables associated with mortality in univariate 
analysis with a p<0.10 were entered in a multivariate logistic 
regression model using stepwise elimination. Year at admission 
was also considered in the multivariate logistic regression 
model independent of p-values to assess a possible effect of 
the COVID-19 pandemic on surgical outcomes. A p<0.05 was 
considered statistically significant. The software used for the 
analysis was the Statistical Package for Social Sciences (SPSS 
Inc., Chicago, IL, USA), version 14.0 for Windows.

RESULTS
A total of 1,717 consecutive patients (1,096 women, 

mean age: 61±17 years) were admitted to the ICU after surgery. 
Demographics and clinical and postoperative features of 
the patients are summarized in Table 1. Most of the patients 
underwent colorectal (n=499), pancreatic (n=148), biliary tract 
(n=147), and gastric (n=145) surgeries; liver resection (n=131); 
emergent laparotomy (n=147); and several gynecological or 
obstetric procedures (n=250) (Figure 1a). The median CCI was 
4.4±2.8, and 62% of the patients had concurrent malignancy. 

INTRODUCTION

Outcomes after gastrointestinal and hepatobiliary 
surgeries were shown to vary sharply according 
to age and comorbidity4,5,14,18, type of surgery2,7, 

surgeon’s technical skills and experience3,8,17,20, and quality of 
postoperative care with respect to human resources and hospital 
infrastructure13,22. Emergency laparotomy has been associated 
with increased mortality, but better outcomes after emergency 
laparotomy have been related to the availability of intensive 
care unit (ICU) or high-dependency beds in some studies13,15,22.

Mortality is usually ascribed to the development of surgical 
complications leading to sepsis and multi-organ failure9. There are 
only few studies in Brazil concerning the outcome of emergency 
or elective laparotomy in high-risk patients admitted to the ICU 
for postoperative care9,10,18. Nowadays, postoperative deaths 
are the third most common cause of mortality worldwide11, and 
the investigation of major perioperative risk factors associated 
with worse outcomes is crucial to decrease surgical morbidity 
and mortality1.

The purpose of the present study was to evaluate the 
outcomes of surgical patients admitted to a single-center 
ICU after elective and emergency surgeries in a tertiary care 
hospital in Brazil, as well as to investigate risk factors associated 
with in-hospital mortality.

METHODS
All patients admitted to the Gastroenterology and Hepatology 

Unit of Hospital Português, Salvador (BA), Brazil, after elective 
or emergency laparotomy, from January 2016 to December 
2022, were retrospectively evaluated except for those patients 
admitted after organ transplantation. This facility is an intensive 
gastrointestinal ICU dedicated to the postoperative care of 
high-risk patients submitted to abdominal surgery.

Data concerning demographics; year at admission; type 
and duration of surgery; surgical procedure; surgical wound 
classification; surgical team; comorbidity, according to Charlson 
Comorbidity Index (CCI) and presence of concurrent malignancy 
and Acute Physiology and Chronic Health Evaluation II (APACHE 
II) score, in the first 24 h in the ICU; ICU stay and intrahospital 
length of stay (LOS); and mortality were retrospectively reviewed. 
Patients in palliative care were excluded from the analysis. 
Surgery was considered elective when it was scheduled or 
planned and urgent in the presence of an acute event leading 
to admission in the emergency department and requiring 
surgery in the first 24 h. The immediate need for surgery, due 
to potentially fatal diseases, was the justification for indicating 
emergency surgical interventions. . Surgical wound grades, as 
well as APACHE II score and CCI, were classified and calculated 
as previously described5,16,21.

Surgical teams were arbitrarily defined by a group of 
certified surgeons and surgeons’ assistants as well as surgical 
technologists usually working together in the surgical theater. 
In our institution, surgeons and anesthesiologists are third-
party, and surgical nurses are part of hospital staff. Surgical 
teams were labeled for anonymization purposes, as letters 
A–Q. Surgical teams who performed less than 25 surgeries 
in the observation period were grouped in label Q. Surgical 
procedures were grouped as appendicectomy, bariatric, colorectal, 
cytoreductive, enterectomy, esophagectomy, gastrectomy, 
gynecologic or obstetric, liver resection, pancreatic, biliary 
tract, retroperitoneal, splenectomy, and urologic surgeries. 
Emergent laparotomy was considered in emergent surgeries 
when no organ resection was carried out in the presence, for 
example, of adhesions or hernia repair. Patients were followed 

Table 1 - Demographics and clinical and postoperative features 
of surgical patients.

Features n=1,717
Age (years) 61±17
Gender  

Male 621 (36%)
Female 1,096 (34%)

Comorbidity  
CCI (mean) 4.4±2.8
Cancer 1,069 (62%)

Type of surgery  
Elective 907 (52.8%)
Urgent 788 (45.9%)
Emergent 22 (1.3%)

Wound classification  
Clean 274 (16%)
Clean-contaminated 1,171 (68.2%)
Contaminated 163 (9.5%)
Dirty/infected 109 (6.3%)

Surgery duration (hours) 3.9±2.1
Outcomes  

Postoperative APACHE II 10.4±5.7
ICU LOS (days) 5.7 [2–6]
Hospital LOS (days) 11.9 [4–14]
Mortality 158 (9.2%)

ICU: intensive care unit; LOS: length of stay; CCI: Charlson Comorbidity Index; 
APACHE II: Acute Physiology and Chronic Health Evaluation II.
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According to type, 52.8% of the surgical procedures were elective, 
45.9% were urgent, and only 1.3% were emergent. The mean 
duration of surgery was 3.9±2.1 h and according to the CDC 
classification, most surgical wounds were clean-contaminated 
(Table 1). The mean postoperative APACHE II score in the first 24 
h of ICU admission was 10.1±5.6. A total of 158 (9.2%) patients 
died after a mean ICU stay and in-hospital LOS of 5.7 [2–6] and 
11.9 [4–14] days, respectively.

Mortality was significantly different according to the type 
of surgical procedure and surgical teams (Figures 1 and 2). 
In this regard, esophagectomy (16.1%), gastrectomy (15.9%), 
and emergent laparotomy (15%) had the highest mortality 
rates (Figure 1b).

Comparison of the demographics and clinical and 
postoperative features of the patients according to mortality 
revealed that age, male gender, comorbidity assessed by the 
CCI, type of surgery, wound classification, surgery duration, and 
postoperative APACHE II scores were significantly associated 
with mortality. Conversely, subjects who died had significantly 
prolonged ICU stay and in-hospital LOS (Table 2).

On univariate analysis, mortality was associated with male 
gender (odds ratio [OR]=1.41; 95% confidence interval [CI] 
1.02–1.97; p=0.04), age (OR=1.04; 95%CI 1.03–1.05, p<0.0001), 
type of surgical procedure (OR=2.63; 95%CI 1.85–3.74; p<0.0001), 
APACHE II score (OR=1.20; 95%CI 1.17–1.23; p<0.0001), CCI 

(OR=1.24; 95%CI 1.17–1.32; p<0.0001), and hospital stay 
and ICU LOS (OR=1.015; 95%CI 1.007–1.023; p<0.0001 and 
OR=1.063; 95%CI 1.05–1.08; p<0.0001, respectively). Only 
the type of surgery (OR=2.48; 95%CI 1.66–3.71; p<0.0001), 
APACHE II score (OR=1.18; 95%CI 1.15–1.22; p=0.0001), CCI 
(OR=1.16; 95%CI 1.07–1.26; p=0.004), and ICU LOS (OR=1.08; 
95%CI 1.05–1.11; p=0.001) remained statistically significant on 
multivariate analysis. Surgical teams and procedures as well 
as year at admission were not associated with mortality on 
multivariate analysis (Table 3).

DISCUSSION
The present study showed that 9.2% of the patients 

admitted to the ICU after abdominal surgery died and the 
mortality was independently associated with emergent or 
urgent surgery, disease severity, and comorbidity assessed, 
respectively, by APACHE II score and CCI. Our data are in 
accordance with previous reports showing mortality rates for 
high-risk surgical patients admitted to the ICU ranging from 
9.6% to 19%7,17, particularly after either emergent or urgent13,19,23 
or abdominal surgery15. One of those studies was performed in 
Brazil18 involving 904 high-risk patients, admitted to 55 different 

Figure 1 - (a) Number of surgical procedures leading to ICU admission, (b) postoperative mortality according to surgical 
procedures (n=1,717).
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Figure 2 - (a) Number and volume of surgical teams, (b) postoperative mortality according to surgical teams (n=1,717).
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ICUs after non-cardiac surgery. The 28-day morbidity and 
mortality rates were, respectively, 29.9 and 9.6%. In contrast 
to our study, most of those procedures were elective and 
only one-third of them were abdominal surgeries18. In this 
study, disease severity and organ dysfunction at admission, 
assessed by  SAPS III (Simplified Acute Physiology Score III) 
and SOFA (Sequential Organ Failure Assessment) scores, 
and older age were also associated with worse outcomes 
after surgery. In our larger cohort, older age, gender, and 
duration of surgery were also associated with mortality in 
univariate but not in multivariate analysis. In addition, as 
previously highlighted in several reports6,15, comorbidity was 
independently associated with mortality. Since that not all 
elective patients go to the ICU after surgery, just the ones 
with severe comorbidities or those who underwent more 
complex surgeries, we can infer that the difference between 
urgent and elective surgical patients could be even higher 
than the one observed in the present study2.

Pearse et al.15 reported a 7-day cohort study across 
Europe that evaluated non-cardiac surgical outcomes in 
more than 45,000 patients. Only 8% were critically ill patients 
requiring postoperative ICU admission. Mortality before 
hospital discharge was 4%, but even in these less severe 
subjects, emergent or urgent procedures, gastrointestinal 

or hepatobiliary surgeries, and several comorbidities were 
associated with an increased risk for mortality15. It is interesting 
to point out that mortality was shown to vary according to 
surgical teams and surgical procedures, but these variables 
were not independently associated with mortality after 
surgery. The surgical teams were dedicated to different 
surgical procedures that may have different outcomes and 
complication rates as seen in our results. This fact justified 
the difference in their results and mortality. Patients who died 
had longer ICU stays, indicating a higher use of healthcare 
resources and a higher cost in an attempt to overcome 
surgical complications12.

The knowledge of the type of procedures that have more 
complications and mortality is very important in ICU care and 
management. Having that in mind, we can search, anticipate, 
and treat patients with higher chances of a worse outcome.

CONCLUSIONS
Mortality after abdominal surgery in patients admitted to 

the ICU, in the largest single-center Brazilian cohort investigated 
this far, was below 10%. Only emergent or urgent surgery, disease 
severity, and comorbidity were independently associated with 
an increased risk of death.
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