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Abstract

Aim: We aimed to investigate the effectiveness of the American Society of Anesthesiologists (ASA), Charlson Age-added Comorbidity Index (CACI) and Surgical
Risk Result Tool (SORT) scoring systems in determining postoperative intensive care requirements in patients undergoing gynecological malignancy surgery.
Material and Methods: Our study was carried out retrospectively examining the hospital records of patients who underwent gynecological malignancy surgery.
Two groups were formed with the data obtained from the patients’ records in the preoperative and postoperative periods. Group 1: ICU indicated before the
surgery and postoperatively ICU follow up needed. Group 2: ICU indicated but postoperatively ICU follow up was not needed. Age, gender, ASA Scoring, smoking,
type of surgery, and co-morbid diseases of the patients included in the groups were noted in detail. SORT and CACI scores’ results were recorded by entering
patient data electronically.

Results: Age, comorbidity and smoking usage were found to be risk factors in determining the need for postoperative intensive care in patients undergoing
general anesthesia. ASA score, SORT score, CACI score were found to be statistically significant in predicting intensive care admission. The efficiency of SORT
and CACI was evaluated by ROC analysis and AUC was found to be 0.886 and 0.855, respectively.

Discussion: We think that the CACI and SORT scores can be useful in determining the postoperative ICU need in daily clinical practice.
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Introduction

Surgical treatment is one of the cornerstones of treatment
worldwide. Successful perioperative management significantly
reduces mortality and morbidity. Being able to accurately
determine the need for post-operative intensive care in the
preoperative evaluation period in cancer patients can prevent
wasting time, which is very valuable in the course of the disease.
The operations of patients who need to be arranged in the
postoperative intensive care unit (ICU) can be postponed until
the ICU location is adjusted [1]. Many factors play a role in the
selection of patients who need to be followed in the intensive
care unit after surgery. The individual characteristics of the
patients, the anesthesia management, and the conditions of
the surgical intervention affect the postoperative results [2].

A scoring system that combines factors related to patient,
anesthesia and surgery to determine the indication for intensive
care has not been developed yet. The ASA (American Society
of Anesthesiologists) Score is an evaluation system that is
considered useful for determining the anesthesia approach and
especially the monitoring methods according to the physical
condition of the patient. The Charlson Age Comorbidity Index
(aCCl) is a score used to determine comorbidity in surgical
or internal problems. The surgical outcome risk tool (SORT)
is a score developed for use in estimating mortality for the
postoperative 30-day period in adult surgical patients without
neurologic disease [3-5].

In this retrospective study; We aimed to investigate the
effectiveness of ASA, CACl and SORT scores in determining the
need for intensive care in the preoperative evaluation process of
patients who underwent gynecological system cancer surgery.

Material and Methods

This retrospective study was conducted by examining the
hospital records of patients who had undergone gynecological
oncology surgery in our hospital during the 36-month period
between 01 July 2017 and 01 July 2020. The data of female
patients aged 20-85 years who were operated under elective
conditions with the diagnosis of ovarian, endometrium, vulva,
vagina and cervix cancer were included in the study. The patients’
data of those who died within 24 hours in the postoperative
period, who were evaluated as inoperable by the surgery during
the operation and who developed surgical complications such
as unpredictable vascular injury or serious organ damage during
the operation, who developed life-threatening complications
due to anesthesia, and who underwent emergency surgery
were excluded from the study. Based on these evaluations, two
groups were formed. The number of samples in the groups was
determined in line with similar studies.

Group 1: Patients with ICU indication in preoperative evaluation
and ICU follow-up after surgery.

Group 2: Patients with an ICU indication in the preoperative
evaluation and transferred to the service without the need for
post-operative ICU follow-up.

Age, gender, ASA score, smoking, type of surgery and additional
diseases (COPD, CAD, CHF, HT and DM) of the patients admitted
to the groups were noted in detail.

In our study, the cases; SORT score was entered from http://.
sortsurgery.com/ and CAC| score calculations were entered

electronically from https://www.mdcalc.com/charlson-
comorbidity-index-cci#use-cases and the results were recorded.
Statistical Analysis

Analyzes were performed with the help of SPSS 22.0 and
MedCalc programs. Student t-test was used to compare
numerical variables (age, BMI, preoperative and postoperative
Hgb value, case duration) according to groups, and chi-square
test was used to compare according to categorical data (co-
morbidities, smoking status, ASA score). Receiver operator
characteristics curve (ROC) analysis was used while determining
the cutoff point for SORT percentage and CACI variables. The
area under the ROC curve is between 0.5 and 1.0, and the
closer this value is to 1, the better the discriminant power of
the test is considered. According to this; area under the curve
(AUC) =0.5 no discrimination, 0.5<AUC<0.7 test discrimination
power is statistically present but weak, 0.7<AUC<0.8 moderate,
0, 8<AUC<0.9 is considered very good and 0.9<AUC<1 is
considered excellent. A significance level of P<0.05 was
chosen. By evaluating the data, a cut-off value was tried to be
determined for the tests in going to the ICU. A good test should
have high sensitivity and specificity. The highest point of both
data was determined as the cut-off value.

Ethical Approval

This study was approved by the Ethics Committee of Gaziantep
University (Date: 2020-09-10, No: 2020/225).

Results

The mean age of the 96 patients was 61.09+13.21 years
(min-max.: 31-84 years), the mean body mass index (BMI) was
26.6+5.33 kg/m2, and the smoking rate was 9.4%.

No significant correlation was found between the BMI, mean
duration of the cases, preoperative hemoglobin (Hgb) and
postoperative Hgb values and postoperative ICU admissions.
However, age, presence of hypertension, presence of coronary

Table 1. Demographic data of the groups

Age (years) (Median +SD) 68.15£12.14 55.84+11.50 0.01*
BMI (kg/m2) (Median +SD) 27.2+538 26.15+5.29 0.34
Sigara kullanan hasta (n) (%) 1(%2) 8(%3) 0,04*
Duration of anesthesia (Median +SD) 143.17+80.36 154.82463.43 042
(minutes)
Preop Hemoglobin values (Median +SD) 11.93+1.32 12.3741.54 013
(gr/dl)
ASA [ (n) (%) 0 (%0) 4 (%7,2)
ASA 1 (n) (%) 3 (%7,3) 20 (%36,4)

0.001*
ASA Il (n) (%) 37 (%90,2) 31 (%56,4)
ASA IV (n) (%) 1(%2,4) 0 (%0)

* Significant at p<0.05, SD: Standard Deviation, BMI: Body Mass Index, ASA: American
Soceity of Anesthesiologists

Table 2. Sensitivity and specificity of SORT and CACI

Cut-off value

Sensitivity Specificity AUC

SORT % 1.58 % 63.4 100% 0.886 0.001*

CACI 4 point % 90.2 % 65.5 0.855 0.001*

* Significant at p<0.05
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Figure 1. The AUC-ROC values of SORT and CACI

artery disease, and smoking increased postoperative ICU
admissions in a proportional and statistically significant way
(Table 1). Considering the effect of the ASA classification of
the patients included in our study on whether or not they were
admitted to the ICU, there were 4 different ASA scores in the
cases, and only 4 out of 96 patients were determined as ASA |,
23 as ASA 1l, 68 as ASA Il and one as ASA IV. One-way ANOVA
test was used for statistical evaluation. Accordingly, as the
ASA score increased, it was determined that the percentage of
patients hospitalized in the ICU increased. In the data obtained,
while there was no admission to the ICU in ASA | physical
condition, this rate was 100% in ASA IV. In the statistical
evaluation, it was observed that the ASA physical status value
had a significant determining effect on ICU admission. In our
study, the effect of SORT and CACI indices on determining the
need for postoperative ICU was examined by drawing a ROC
curve. By determining the sensitivity and specificity of the tests
and evaluating the data obtained, it was tried to determine a
cut-off value for the tests at admission to the ICU. The AUC-
ROC value obtained when evaluating the effect of the SORT
test on determining whether the patients would be admitted
to the postoperative ICU was found to be 0.886. In addition,
it was determined that SORT had the power to determine the
need for ICU with 63.4% sensitivity and 100% specificity. The
cut-off value for SORT was determined as 1.58%. The AUC-
ROC value for the Charlson Comorbidity index with age was
determined as 0.855 (Figure 1). It was also found that CACI had
90.2% sensitivity and 65.5% specificity in determining whether
patients should be admitted to the ICU. In light of these data,
the cut-off value of the CACI index was determined as 4 points
(Table 2).

Discussion

In our study, we aimed to evaluate the ASA, SORT and CACI
scores and to investigate their effectiveness in predicting the
need for postoperative intensive care in patients who had
undergone gynecological cancer surgery. Appropriate patient
selection for the Intensive Care Unit (ICU) and similar extended
postoperative care units is important because of the high cost
and limited capacity of the ICU. However, preoperative selection
remains difficult due to the large number of high-risk patients
and the lack of objective criteria. In the review published by the
European Intensive Care Medical Association (ESICM) in 2017,
it was evaluated that patient selection for postoperative ICU
treatment was the second most important unresolved issue and
recommended it as an area to be investigated in the future [6].
Accurate perioperative risk assessment at the individual patient

level enables clinical decision making and a clear demonstration
of risks when consenting to surgery. Additionally, at the hospital
or provider level, adjustment for the patient case mix allows for
the evaluation of surgical outcomes or for clinical supervision.
A number of risk stratification tools are currently available in
clinical practice for both purposes [7,8].

In recent years, many perioperative scoring systems have
been described [8]. However, a scoring system that evaluates
patient- and surgical-related factors together to preoperatively
predict the indication for extended postoperative care has
not yet been established. Therefore, the aim of our study is to
evaluate the effectiveness of the three scoring systems we used
to determine the probability of postoperative ICU admission.
With an effective preoperative risk assessment scoring system,
hospitalization in the postoperative intensive care units with
the correct indication can be provided and the need for invasive
treatment can be reduced. In addition, risky conditions such as
circadian rhythm disruption and delirium development can be
prevented. Thus, it will be ensured that treatment resources are
used effectively for patients who need real ICU hospitalization
[9,10].

ASA is the most commonly used preoperative evaluation score
by anesthesiologists due to its ease of application and proven
clinical data. The relationship between the postoperative
condition and the patient’s ASA score and type of surgery has
been investigated in many studies [11]. The positive relationship
between ASA score and postoperative mortality was first
published in the past and was recently emphasized in a large
prospective study [12]. In the retrospective cohort studies of
Park et al., they observed that the ASA Il group showed higher
ICU hospitalization rates and prolonged hospital stay compared
to the ASA | and Il groups [13]. In a study conducted by Gozcii et
al., it was concluded that the ASA score was not as significant
as CCl in predicting ICU admission rate and length of hospital
stay [14]. In our study, it was seen that the ASA score was a
successful evaluation score in predicting postoperative ICU exit,
in line with previous studies.

CACI is a measure of comorbidity used to standardize the
evaluation of surgical patients and has been used in many
studies to estimate the postoperative mortality of patients
undergoing surgery [15]. So far, CACl has been reported to be
a suitable prognostic factor for patients with hepatocellular
carcinoma, breast, stomach and colorectal cancer [16-19]. In
the study of Klausing et al,, it was found that the CCl score is
one of the most effective scoring methods for predicting ICU
transfer [20]. The CACI score was also evaluated by studies
on morbidity and mortality [21]. The number of studies on
predicting postoperative intensive care exit is few. In our study,
it was evaluated that the CACI score is a strong predictor of
admission to the intensive care unit.

In a study conducted by Vahapoglu et al, it was determined
that ASA, CACI and SORT were effective in determining the
ICU indication during the preoperative evaluation process of
patients over 65 years of age undergoing elective surgery.
However, the effectiveness of SORT was found to be superior
to others. Also it has been shown that SORT can be used
before surgery to predict the risk of postoperative morbidity
in major elective surgery [7]. Risk stratification tools help
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clinicians provide more accurate information to patients and
guide perioperative care decisions. Simple and cost-effective
risk score tools will become increasingly accessible to clinicians
for use at the bedside as mobile digital devices become more
widely available.

In our study, it was observed that SORT was more powerful
than CACI in predicting the admission to the postoperative
intensive care unit. SORT is a new system developed for the
estimation of mortality in surgical patients. Since it is a system
that evaluates the patient’s physical condition and age, as
well as surgical status information, and carries almost all the
parameters that may cause the need for postoperative ICU, it
was thought that it could have a high determinant.

In conclusion; We think that SORT and CACI scoring methods
and ASA scoring, which is a traditional preoperative risk
assessment tool, have decisive features to predict the need for
intensive care in the postoperative period in patients who will
undergo gynecological cancer surgery. Prospective multicenter
studies can assist in the use, validation and generalization of
risk prediction models in daily clinical practice.
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