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Background: Parallel to the advanced surgical techniques, the critically ill postoperative surgical
patients are increasing in intensive care units (ICU). Mortality and morbidity of these patients in ICU
are multifactorial. However, which of them is most effective is not clearly understood. Objective:
The aim of this study is to evaluate the factors, which more frequently affect mortality and morbidity
of the critically ill patients in postoperative period. Methods: Between 2011-2012, 121 patients were
included in this study. Postoperative surgical patients, who followed-up in our ICU during one year
period, were evaluated in respect of demographic characteristics, “American Society of
Anesthesiologists” (ASA) physical status, preexisting co-morbidities, data about surgical procedures,
“Acute Physiology and Chronic Health Evaluation” (APACHE) II scores, hemoglobin and hematocrit
levels, the amount of transfusion, duration of mechanical ventilation, length of stay in ICU,
vasopressor agent requirements and the effects of these parameters on mortality and morbidity of the
patients were examined. Results: We found that age, gender, ASA physical status, co-morbidities,
hemoglobin and hematocrit levels on admission, blood loss in the intraoperative period and operation
time were not predictive factors on mortality. However, APACHE II>25, the amount of transfusion,
co-morbidities developed in ICU, mechanical ventilation more than 3 days, length of stay more than 6
days, need of vasopressor agents were risk factors on mortality. Logistic regression analysis showed
blood transfusion, co-morbidities developed in ICU and prolonged length of stay were independent
risk factors for mortality. Conclusions: In conclusion, we want to emphasize the importance of
preventive strategies and precision of blood transfusion in critically ill surgical patients because of the
deteriorated effects of co-morbidities developed in ICU resulted in prolonged length of stay and
mortality.
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INTRODUCTION

On the other hand, the number of cancellations of pre-booked
surgery leads to unavailability of ICU bed for the critically ill

The surgical procedures have many perioperative risks closely
associated with patients’ physical status and the characteristics
of the surgical and anesthetic techniques. The most important
perioperative complications are usually related with the
pulmonary and cardiovascular system resulted in increased
morbidity and mortality. These results lead to critical care
requirement, prolonged length of stay in the hospital, increased
workload and cost (Wiene-Kronish, 2000). The decision of
ICU admission in postsurgical high-risk patient is a challenging
issue which sometimes results with the unnecessary postponing
of the operations.
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patients and suggests a major problem to triage decisions.
Although some scoring systems are used to identify the
intensive care unit (ICU) admissions in surgical patients, it is
usually difficult to determine which patients are at high-risk
for complications and critical care (Cavaliere, 2008). It is
reported that postoperative ICU care of especially high risk
surgical patients reduced the postoperative unexpected events
due to early recognition and management of complications on
time (Pearse, 2012). In this retrospective study, we aimed to
assess the critically ill postoperative surgical patients and to
determine the predictive factors of morbidity and mortality in
the ICU.

MATERIALS AND METHODS

The study was conducted in mixed medical-surgical tertiary 22-
bed-ICU staffing by anesthesiologists available 7/24 between
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2011-2012 years.After institutional approval, data were
collected in two steps. First, we scanned the admission registry
and found the postoperative surgical patients admitted in the
ICU and then examined the patients’daily follow-up ICU
charts. The hospital electronic database was used to obtain the
laboratory parameters. The data included age, gender,
“American Society of Anesthesiologists” (ASA) physical
status, preexisting co-morbidities, co-morbidities developed
after the ICU admission, the type of surgery, duration of
operation, the amount of red blood cells (RBCs) and blood
products transfusion, hemoglobin (HB) and hematocrit (HCT)
levels on the ICU admission, length of mechanical ventilation
(LOS), inotropic and vasopressor (VP) agent requirement and
mortality.“Acute Physiology and Chronic Health Evaluation”
(APACHE) II scores and “Predicted Death Rate” (PDR) were
also recorded from the patients’ first day follow-up charts
previously calculated as online with “the Health Quality
Standards” (HQS) of The Ministry of Health of Turkey
(http://ybs.saglik.gov.tr).  Statistical Package for Social
Sciences (SPSS) version 13.0 was used in statistical analysis.
Descriptive statistics were given as numbers and expressed as a
meant standard deviation. Comparison between two groups
was performed with Student’s t-test. Numerical variables
between more than two independent groups were compared
with one-way ANOVA.A p value< 0.05 was considered
statistically significant. The study was conducted according to
ethical principles outlined in the Helsinki Declaration.

RESULTS

The study group was composed of 121 patients. The relation
between mortality rate and demographics and physical status of
patients was not statistically significant (Table 1). Patients were
divided into 3 groups according to APACHE II scores (<20,
20-25,>25). Mortality rate was significantly high in the patients
with APACHE 1I score >25 (p<0.01). Co-morbidities of the
patients on admission were not a predictive factor for mortality
(p=0.49) but disease developed during ICU stay changed the
mortality significantly (p<0.01). The amount of blood
transmission was significantly high in mortality group
(p<0.01). HB and HCT levels on admission were divided into 2
groups (<8.0 g/dL/24.0% or higher) and no difference was
found between groups in respect of mortality (p=0.88). Length
of stay (LOS) of mechanical ventilation in the ICU and
requirement of inotropic and vasopressor (VP) agents were
significant parameters in mortality group of patients (p<0.01)
(Table 2). The duration of mechanical ventilation and length of
stay in ICU was significantly longer in the patients with
APACHE 1I score>25 (p<0.01). According to regression
analysis blood transfusion (>4RBCs/2FFP), co-morbidities
developed in ICU and LOS more than 6 days are independent
risk factors for mortality in postoperative surgical patients
(OR>1).

DISCUSSION

The reasons of mortality and morbidity of post-surgical critical
care patients are multifactorial. As the population becomes
older, many old patients undergo surgical procedures. Hoekstra
et al. suggested that age itself was not a predictive factor for
mortality in cancer patients, the presence of malnutrition and
immunodeficiency predicted the outcome (Hoekstra, 2001). In
geriatric patients having pulmonary and cardiovascular co-
morbidities, the mortality increased 2-fold (Daley, 1997). In

our study, the mortality rates of patients 65 years old or older
was similar. We agree with Hoekstra et al. that the age itself is
not a predictive factor for mortality (Hoekstra, 2000). Many
preoperative risk assessment scores can help which patients are
most likely to need critical care. The best-known ASA
classification systemis one of the most useful predictors of
postoperative morbidity and mortality of patients (Wolters,
1996). Gregorio et al. suggested that surgical patients in ASA
3-4 physical status were mostly candidatesto ICU admission
(Gregorio, 2011). In our patients, the mortality rate increased 2-
fold in patients with ASA 4 physical status but the difference
was not statistically significant. This may be due to a small
number of patients in each ASA physical status group.
APACHE II indexconsists of a score accounting patient’s age,
chronic health condition and physiological variables including
temperature, heart rate, respiratory rate, oxygenation, arterial
pH, sodium, potassium, creatinine, hematocrit, white blood
cells and “Glosgow Coma Score”. It is a widely
acceptedmeasure of illness severity classification system
applied within 24 hours of admission of the patient to the ICU
with a range of 0-71 points. The higher scores correlate with
the higher mortality (Wong, 1995). Chiavone et al. reported
that APACHE 1I is lacked to estimate the “predicted death
rate”, so recorded death rate was higher than predicted
(Chiavone, 2003). In Turkey, it is used by the Ministry of
Health as a criterion for the evaluation of critically ill patients
on an electronic database for prediction of illness severity and
calculation of predicted death rate. In our study as the high
APACHE 1I scores (>25) increased the mortality significantly
as expected. Blood and blood products transfusionsin surgical
patients are complex and challenging issue. In the surgical
literature, anemia definition showed variability and the
correlation between low hemoglobin levels and survival rates
were underestimated (Shander, 2004). It’s reported that even
mild anemia (<29%HCT<39% in men, 29%<HCT<36% in
women) increased 30-day mortality rate in critical patients
(Musallam, 2011 and Pearse, 2011). The deleterious effect of
only one unit of RBCs transfusion had been shown (Bernard,
2009). A lower HCT value is strongly associated with a high
risk of acute renal failure, myocardial infarction, higher
APACHE 1I score and “Simplified Acute Physiology Score”
(SAPS) I (Lopes, 2017). Transfusion itself is an independent
factor for mortality in critically ill patients with ARF (du
Cheyron, 2005). In our study, there was a strong relation
between RBCs and FFP transfusion and duration of MV, LOS
in ICU and mortality. Transfusion was an independent factor
for mortality as previously reported in similar studies.
Preexisting co-morbidities of surgical patients are usually
predictive factor for the assessing the patient suitability to ICU
admission but co-morbidity alone has a limited ability to
discriminate survivors and non-survivors (Ho, 2007). Despite
the inter-observer variability, preexisting diseases change the
ASA physical status and decision of ICU admission. The vast
majority of post-surgical patients admitted to the ICU are the
patients who needed to the follow-up of the severe preexisting
diseases (Uzman, 2016). Recently, the necessity of ICU
admission of high-risk patients after a surgical procedure has
been questioned and no direct association was found between
perioperative mortality and ICU utilization (Kahan, 2017). The
overuse of ICU resources with inappropriate decisions leadsto
increase LOS and cost (Sobol, 2011). Co-morbidities are
frequent in our population especially patients older than 65
years of age. Diabetes mellitus, chronic obstructive pulmonary
disease, congestive heart failure, hypertension and chronic
renal failure are frequently encountered systemic diseases.
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Presence of co-morbidities showed no correlation with
mortality in our study but the development of additional
diseases after admission to the ICU made the patient outcome
worse which resulted with the significant increase in mortality.
These were the acute renal failure, pulmonary complications,
thromboembolic diseases and septic conditions. Inotropic
agents and vasopressors are widely used pharmacological
treatments in ICUs to increase myocardial contractility and
vascular tone. Despite widespread usage, understanding of the
clinical effects of these agents was not clearly understood
(Bangash, 2012). The mortality rate was significantly high
(76%) in inotropic and vasopressor treated patients in our
study. There were only 17 patients in the treatment group so
detailed evaluation could not be conducted. This is a limitation
of this study and may be a subject to another clinical study.
Another limitation is that this study was a single-center
investigation and reflected only our results. Multi-center
analysis will play a role to provide valuable inputs for the
predictive factors of mortality in postsurgical critical care
patients.

Conclusion

As a conclusion, the results of this study showed that the
factors, which determines mortality rate of the postsurgical
patients, are not closely related with patients’ conditions on
admission to the ICU, rather related to the conditions
developing at his/her stay in the ICU. Therefore, we want to
emphasize the importance of preventive strategies in the
critically ill surgical patients because, the deteriorated effects
of co-morbidities developed in the ICU, might resulted in
prolonged length of stay in the ICU and higher mortality rate.

Acknowledgements

The authors thank Banu Cevik for her help in preparing the
manuscript.

Conflict of interest: The authors declare that they have no
conflict of interest.

Funding: No source of funding was received for the research.
REFERENCES

Bangash MN, Kong M-L, Pearse RM 2012. Use of inotropes
and vasopressor agents in critically ill patients. British
Journal of Pharmacology.165(7):2015-2033.

Bernard AC, Davenport DL, Chang PK, Vaughan TB,
Zwischenberger JB 2009. Intraoperative transfusion of 1 U
to 2 U packed red blood cells is associated with increased
30-day mortality, surgical-site infection, pneumonia, and
sepsis in general surgery patients. J Am Coll Surg, 208(5):
931-937.

Cavaliere F, Conti G, Costa R, Masieri S, Antonelli M, et al.
2008. Intensive care after elective surgery: a survey on 30-
day postoperative mortality and morbidity. Minerva
Anestesiol. 74:459-468.

Chiavone PA, Sens YA. 2003. Evaluation of APACHE II
system among intensive care patients at a teaching
hospital. Sao Paulo Med J, 121(2):53-57.

Daley J, Khuri SF, Henderson W, Hur K, Gibbs JO, et al. 1997.
Risk adjustment of the postoperative morbidity rate for the
comparative assessment of the quality of surgical care:
results of The National Veterans Affairs Surgical Risk
Study. J Am Coll Surg, 185(4):328-340.

duCheyron D, Parienti JJ, Fekih-Hassen M, Daubin C,
Charbonneau P 2005. Impact of anemia on outcome in
critically ill patients with severe acute renal failure.
Intensive Care Medicine, 31(11): 1529-1536.

Gregorio A, Pais-de-Lacerda A, Franca C. 2011. Is the ASA
physical status classification system a good prognostic
index for ICU admissions? Crit Care, 15(Supp 1): P462.

Ho KM, Finn J, Knuiman M, Webb SA 2007. Combining
multiple comorbidities with Acute Physiology Score to
predict hospital mortality of critically ill patients: a linked
data cohort study. Anaesthesia, 62(11):1095-1100.

Hoekstra, H.J. 2001. Cancer surgery in the elderly. Eur J
Cancer., 37(7):235-244.

Kahan, B.C., Koulenti, D., Arvaniti, K., Beavis, V., Campbell,
D, et al. 2017. International Surgical Outcomes Study
(ISOS) group. Critical careadmission following elective
surgery was not associated with survival benefit:
prospective analysis of data from 27 countries. Intensive
Care Medicine, 43(7):971-979.

Lopes AM, Silva D, Sousa G, Silva J, Santos A, et al. 2017.
Postoperative Haematocrit and Outcome in Critically 111
Surgical Patients. Acta Med Port, 31;30(7-8): 555-560.

Musallam KM, Tamim HM, Richards T, Spahn DR, Rosendeal
FR, et al. (2011) Preoperative anaemia and post operative
outcomes in non-cardiac surgery: a retrospective cohort
study. Lancet, 15; 378(9800):1396-1407.

Pearse RM, Moreno RP, Bauer P, Pelosi P, Metnitz P, et al.
2012. European Surgical Outcomes Study (EuSOS) group
for the Trialsgroups of the European Society of Intensive
Care Medicine and the FEuropean Society of
Anaesthesiology. Mortality after surgery in Europe: a 7
day cohort study. Lancet, 380:1059-1065.

Pearse RM, Rhodes A, Moreno R, Pelosi P, Spies C, et al.
2011. EuSOS: European surgical outcomes study. Eur J
Anesthesiol, 28(6): 454-456.

Shander, A., Knight, K., Thurer, R., Adamson, J., Spence, R.
2004. Prevalence and outcomes of anemia in surgery: a
systematic review of the literature. Am J Med, Apr5;116
Suppl 7A: P 58S-69S.

Sobol, J.B., Wunsch, H. 2011. Triage of high-surgical patients
for intensive care. Critical Care, 15:217-223.

Uzman S, Yilmaz Y, Toptas M, Akkog I, Gul YG, et al. (2016)
A retrospective analysis of postoperative patients admitted
to the intensive care unit. Hippokratia, 20(1):38-43.

Wiene-Kronish JP, Albert RK 2000. Preoperative Evaluation.
In: Murray JF, Nadel JA, editors. Textbook of Respiratory
Medicine. W.B. Saunders Company, New York. P883-
894.

Wolters U, Wolf T, Stultzer H, Schroder T. 1996. ASA
classification and perioperative variables as predictors of
postoperative outcome. Br J Anaesth, 77:217-222.

Wong DT, Crofts SL, Gomez M, McGuire GP, Byrick RIJ.
1995. Evaluation of predictive ability of APACHE II
system and hospital outcome in Canadian intensive care
unit patients. Crit Care Med, 23:1177-1183.

skoskoske sk keosk



