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ABSTRACT 
Aims: Postoperative pulmonary complications (PPC) that may develop after surgery are important causes of morbidity and 
mortality. PPCs cause a prolongation of hospital stays and an increase in hospitalization costs. The study aims to determine 
factors associated with PPCs to predict PPCs in surgical patients undergoing preoperative evaluation.
Methods: A retrospective cohort study was conducted at Şişli Hamidiye Etfal Training and Research Hospital using data from 
200 patients referred for preoperative pulmonary evaluation from anesthesia and surgery clinics. This study analyzed the 
characteristics and outcomes of patients with PPC and those without PPC. The Canet pulmonary risk scores are used for PPC 
in all preoperative surgery patients. The study’s primary endpoints are to determine the development of respiratory failure, 
bronchospasm/asthma, COPD exacerbation, atelectasis, pleural effusion, or pneumonia. The study also analyzed the effective 
respiratory function parameters for PPC development using a logistic regression model. 
Results: The total study population included 200 patients with a median age of  53.5 years (aged between 19-88), 103 (51.5%) 
of whom were female. PPCs were observed in  38% (n=76) of the study group. There was a statistically significant difference 
between the patients in terms of the development of postoperative pulmonary complications according to gender (higher 
in males, p=0.001) and smoking (p=0.0001). Preoperative oxygen saturation (SpO2) and FEV1/FVC ratio were significant 
predictors of PPC development, and complications were more frequent in low-saturated patients (p=0.0001, p=0.013 
respectively). The relationship between SpO2 and PPC was confirmed via logistic regression analysis. A one-unit increase in 
saturation reduced the occurrence of postoperative respiratory complications by 0.645-fold. The cut-off value for the saturation 
value was 97.5%, with a sensitivity of 46.8% and a specificity of 71.1% [p=0.0001, 95% CI, (0.521-0.798)].
Conclusion: In this study, the Canet (ARISCAT) score, a preoperative evaluation scale validated in Turkey that predicts 
postoperative pulmonary complications and mortality, was used. The Canet risk score is a simple risk score with moderate 
discriminatory performance for predicting PPCs. It may be useful in identifying individual patients at high risk of PPC and in 
the design of future studies to evaluate interventions to prevent these complications. However, a customized preoperative risk 
assessment system is needed for each patient.
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INTRODUCTION
Postoperative pulmonary complications (PPC) are 
important causes of morbidity and mortality. PPCs 
cause a prolongation of hospital stays and an increase 
in hospitalization costs.1 Possible strategies to identify 
high-risk patients in the preoperative period, have been 
investigated. Modifiable risk factors should be evaluated to 
minimize postoperative complications. In the preoperative 
period anesthetic evaluation is aimed at detecting 
and treating patients at risk for the development of 
complications; hence, consultation with a pulmonologist 
will surely decrease morbidity and mortality.2

To pre-determine the risk of complications and mortality 
in patients who undergo surgery, preoperative evaluation 

should determine the factors that cause deterioration 
in pulmonary functions in the perioperative period. 
PPCs are usually the result of significant deterioration 
of pulmonary function due to surgery itself, anesthesia, 
or pharmacological applications.3 The most important 
postoperative complications are respiratory failure, acute 
exacerbations of Chronic Obstructive Pulmonary Disease 
(COPD), pulmonary thromboembolism, pneumonia, 
prolonged mechanical ventilation, and atelectasis.4

Atelectasis, pneumonia, respiratory failure, and 
tracheobronchial infection can be listed among the main 
PPCs. The most common postoperative complication is 
atelectasis. The primary cause of mortality has been reported 
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as pneumonia. In addition, revealing the potential risk 
factors for pulmonary complications enables the prediction 
of complications by determining preventive strategies for 
these patients. In previous studies, preoperative risk factors 
for the development of PPC were investigated for specific 
surgical groups, such as upper abdominal interventions5, 
esophagectomy6, and total knee arthroplasty.7

Pulmonary complications are frequently seen postoperatively 
in patients due to multifactorial causes. The surgical 
intervention, the anesthesia method, and the preoperative 
risk factors of the patients play an important role. The risk 
factors associated with demographic characteristics and 
anesthesia include obesity, smoking, age, comorbidities, 
and the effectiveness of postoperative pain treatment, as 
well as the type and duration of anesthesia. The surgical risk 
factors include the duration of the intervention, the surgical 
technique, and the size of the incision.

We used the Canet scoring system (Figure 1) and PFTs 
(pulmonary function tests) data in the Assessment of 
Respiratory Risk in Surgical Patients in our hospital. 
The factors in the Canet scoring system include age, 
preoperative arterial oxygen saturation in the air, acute 
respiratory infection in the previous month, preoperative 
anemia, upper abdominal or intrathoracic surgery, 
duration of surgery, and emergency surgical intervention.9

Figure 1. ARISCAT (Canet) risk index9

Our study shows that gender, smoking status, 
comorbidities, respiratory symptoms like dyspnea, 
findings from respiratory exams like expiratory rhonchus, 
respiratory function exams (preoperative oxygen 
saturation, SpO2), and pulmonary function tests (PFT) 
can all help figure out if someone will have a PPC. The aim 
of the study is to show how accurate these tests can be.

Our study aims to identify all factors that may affect the 
development of PPCs in surgical patients and minimize 
pulmonary risk by predicting PPC during the preoperative 
period. Additionally, clinic also uses the Canet scoring system 
and respiratory system evaluation tests, like preoperative 
SpO2 and PFT parameters, to figure out the pulmonary 
risk before surgery in people who already have respiratory 
diseases or who have just been diagnosed with respiratory 
diseases. We aim to reduce the risk of PPC by implementing 
effective pulmonary improvement approaches.

METHODS
Ethical Considerations
All procedures were followed by the ethical standards of 
the responsible committee on human experimentation 
(institutional and national) and the Helsinki Declaration 
of 1975, as revised in 2008. Ethics committee approval was 
granted from Şişli Hamidiye Etfal Training and Research 
Hospital Clinical Researches Ethics Committee (Date: 
06.09.2022, Decision No: 2144). As this was retrospective 
research, no informed consent was obtained from 
participants.

Study Population
Between January 1, 2022, and August 1, 2022, our Chest 
Diseases outpatient clinic examined 200 patients who 
were referred for preoperative pulmonary evaluation 
from the anesthesia and surgical clinics at Health 
Sciences University Şişli Hamidiye Etfal Hospital. 

Inclusion criteria: Patients over the age of 18, regardless of 
gender, male or female, who underwent surgical intervention 
or surgical treatment and who requested a preoperative 
pulmonary evaluation were included in the study. 

Exclusion criteria: Patients under 18 years of age, 
patients who were not suitable for preoperative 
pulmonary evaluation, and patients with psychiatric 
diseases were not included in the study.

Study Design 
A retrospective cohort study was conducted at Şişli 
Hamidiye Etfal Hospital using data from 200 patients 
who were referred for preoperative pulmonary 
evaluation from anesthesia and surgery clinics. The 
patients were divided into two groups for the study. 
Group 1 comprised individuals who did not develop 
any PPCs, while Group 2 comprised those who did. The 
analysis was carried out on patients with complete data 
files. As this was a retrospective study, we did not obtain 
any consent forms from the patients. 

The postoperative period was considered to be  1 week. 
Canet pulmonary risk scores were used to evaluate the risk 
of PPCs in all preoperative surgery patients (Figure 1). The 
Canet scoring system factors that we use for the assessment 
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of respiratory risk in surgical patients in our hospital were 
recorded. The scores were obtained from the hospital’s 
electronic database.

Data Collection
As part of this study, we analyzed the data of 200 patients 
who were assessed at the Şişli Hamidiye Etfal Training 
& Research Hospital Pulmonology Outpatient Clinic 
between January 1, 2022, and August 1, 2022. The data 
of patients is gathered from their files and also from the 
hospital’s database. Information such as the patient’s age, 
gender, chronic conditions, symptoms, duration, lab 
results, treatments, readmissions, ongoing symptoms, 
hospitalizations, ICU admissions, and mortality was 
documented in the case follow-up form.

The Canet pulmonary risk scores (low arterial oxygen 
saturation before surgery, recent acute respiratory 
infection, age, anemia before surgery, upper abdominal 
or intrathoracic surgery, surgery lasting at least 2 hours, 
and emergency surgery) and admissions to the intensive 
care unit were looked at in the past. The primary endpoint 
of the study was to evaluate PPC, which includes 
respiratory failure, bronchospasm or asthma, acute COPD 
exacerbation, atelectasis, pleural effusion, or pneumonia 
The study’s secondary endpoints were comparisons of 
ICU admission rates and 1-month mortality rates between 
patients with and without PPCs. A prediction index was 
created that determines the respiratory function parameters 
(SpO2 and PFT) that are effective in predicting the 
development of PPC (logistic regression prediction model).

Statistical Analysis
The IBM SPSS 26.0 package program was used in the 
statistical analysis of the study. Descriptive statistics 
(frequency, percentage, mean, standard deviation, 
etc.) of the patients in the study were calculated. The 
Chi-square test was used for categorical data, the 
independent samples t-test, or the Mann-Whitney U 
test was used for continuous (numerical) data based on 
the normal distribution status. These tests were used 
to compare demographic data, clinical features, PFT 
results, and Canet risk classification results based on the 
status of having respiratory complications after surgery. 
Receiver Operating Characteristic (ROC) curves were 
used to evaluate the predictive ability of preoperative 
SpO2, Forced Vital Capacity (FVC), Forced Expiratory 
Volume in One Second (FEV1), and FEV1/FVC rates for 
postoperative PPCs in each diagnostic group. Logistic 
regression analysis was conducted to determine the 
factors influencing PPC development. Cut-off values 
were computed to identify the risk factors associated 
with each variable, including risk score, PFT results, 
and saturation levels, on PPCs. All statistical analyses 
were evaluated at the 95% confidence interval, and 
significance was evaluated at the p<0.05 level.

RESULTS
Basic Characteristics
The total study population included 200 patients. The 
demographic characteristics of patients are shown in Table 1. 
The mean age in Group 1 (PPC negative, n=124) was 59.4±15.4 
years (range 19-85 years), and in Group 2 (PPC positive, n=76), 
mean age was 62.51±13.8 years (range 19-88 years). While the 
groups were similar in terms of age distribution and mean 
age (p>0.05). PPCs were not detected in 75 (60.5%) female 
patients in Group 1, whereas they were detected in 48 (63.2%) 
male patients in Group 2. The gender distribution between 
the groups with PPC (positive) and without PPC (negative) 
showed a statistically significant difference (p<0.001). Group 1 
(PPC-negative) had a higher proportion of non-smokers (59 
patients, 47.6%) compared to Group 2 (PPC-positive), and 
in Group 1 there are more ex-smokers (42 patients, 55.3%). 
This comparison  suggests non-smoking is a significant factor 
in preventing PPCs. There was a difference in the prevalence 
of gastrointestinal (GI) disease between the groups, with 14 
patients (11.3%) in Group 1 (PPC-negative) and 1 patient 
(1.3%) in Group 2 (PPC-positive). However, this difference 
was not statistically significant.

Table 1. The comparisons of the demographic characteristics of 
PPC (-) and PPC (+) groups

 

Postoperative Pulmonary 
complication

pGroup 1 
PPC(-)
(n=124)

Group 2 
PPC(+)
(n=76)

Age 59.4±15.4 62.51±13.8 0.188

≤50 31 (25) 15 (19.7) 0.391
0.709
0.47251-80 85 (68.5) 54 (71.1)

>80 8 (6.5) 7 (9.2)

Gender

Male 49 (39.5) 48 (63.2) 0.001**
0.001**Female 75 (60.5) 28 (36.8)

Smoking status

Smoker 30 (24.2) 19 (25) 0.898
0.0001**
0.0001**

Non-smoker 59 (47.6) 15 (19.7)

Ex-smoker 35 (28.2) 42 (55.3)

Comorbidities disease

No 6 (4.8) 5 (6.6) 

0.6
0.09

0.342
0.337

0.009**
0.061
0.126

1
0.957

Cancer 19 (15.3) 19 (25)

HT 17 (13.7) 7 (9.2)

HD 7 (5.6) 7 (9.2)

GISD 14 (11.3) 1 (1.3)

COPD 14 (11.3) 16 (21.1)

Asthma 29 (23.4) 11 (14.5)

DM 3 (2.4) 1 (1.3)

Other 15 (12.1) 9 (11.8)
*:p<0.05; **: P<0.01, PPC: Postoperative pulmonary complications, PPC (-):  Without 
Postoperative pulmonary complications, PPC (+): with Postoperative pulmonary complications, 
HT: Hypertension,    HD: Heart disease, GISD: Gastrointestinal system Disease,   COPD: Chronic 
Obstructive Pulmonary Disease, DM: Diabetes mellitus
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The clinical features of patients are shown in Table 2. 
Preoperative respiratory symptoms were significantly 
more frequent in Group 2 (PPC positive) compared to 
Group 1 (PPC negative) (77.6% vs. 20.2%, p=0.002). 
Preoperative SpO2 was measured preoperatively, with 
an average of 96.78±1.7. The majority of patients (82.5%, 
n=165) had SpO2 levels at or above 96%. SpO2 reflects 
the oxygen level in your blood and can be an indicator of 
potential respiratory problems.

Table 2. The comparisons of the clinical features of PPC (-) and 
PPC (+) groups

Postoperative Pulmonary 
complication

pGroup 1
PPC(-)

 (n=124)

Group 2
PPC(+)
(n=76)

Respiratory symptoms      

Normal 25 (20.2) 4 (5.3)
0.004**
0.002**

0.87
0.116

Dyspnea 70 (56.5) 59 (77.6)

Chest pain 19 (15.3) 11 (14.5)

Cough 10 (8.1) 2 (2.6)

Physical examination findings

Normal 26 (21) 0 (0)

0.0001**
0.0001**

0.937
0.42
0.203

Expiratory rhonchi 10 (8.1) 23 (30.3)

Expiration was prolonged 45 (36.3) 28 (36.8)

Breath sounds were coarse 41 (33.1) 21 (27.6)

Reduced breath sounds 2 (1.6) 4 (5.3)

Preoperative SPO2 (%) 97.2± 1.1 96.09± 2.2 0.0001**

<90% 0 (0) 5 (6.6)
0.007**
0.0001**
0.0001**

%91-95 10 (8.1) 20 (26.3)

≥96% 114 (91.9) 51 (67.1)

Preoperative anemia 
hemoglobin (g/dl) 12.65± 2 12.53± 2.4 0.904

≤10 g/dl 14 (11.3) 15 (19.7) 0.1
0.1>10 g/dl 110 (88.7) 61 (80.3)

Prior diagnosis of pulmonary 
diseases

Yes 47 (37.9) 48 (63.2) 0.001**
0.001**No 77 (62.1) 28 (36.8)

Newly diagnosed pulmonary 
diseases

Yes 34 (27.4) 46 (60.5) 0.0001**
0.0001**No 90 (72.6) 30 (39.5)

**: p<0.01, PPC: Postoperative Pulmonary complications, Preoperative SPO2 (%): Preoperative 
oxygen saturation, PPC (-):  Without Postoperative pulmonary complications, PPC (+): with 
Postoperative pulmonary complications

PPC patients are shown in Table 3. As you can see, 
respiratory failure was the most common PPC, affecting 
34.2% (n=26) of patients with PPCs. Atelectasis (27.6%, 
n=21) and COPD/asthma attacks (21%, n=16) were 

also relatively frequent. Pneumonia (13%, n=10), 
bronchospasm (2.6%, n=2), and other complications 
(1.3%, n=1) were in group 2 patients. Overall, PPCs were 
observed in 76 out of 200 patients (38%).

Table 3. Distribution of PPCs for all patients
Variables (n=200) n (%)
No 124 (62)
Atelectasis 21 (10.5)
Pneumonia 10 (5)
Respiratory failure 26 (13)
COPD or asthma attack 16 (8)
Bronchospasm 2 (1)
Other 1 (0.5)
COPD: Cronic Obstructive Pulmonary Disease, PPC: Postoperative Pulmonary 
complication

Table 4 shows PPCs according to PFT results. 
Preoperative SpO2 and the ratio of Forced Expiratory 
Volume in One Second (FEV1) to Forced Vital 

Table 4. The comparisons of the PFT Results of PPC (-) and 
PPC (+) groups

PFT 

Postoperative Pulmonary 
Complication

pGroup 1 
PPC(-)
(n=117)

Group 2
PPC(+)
(n=69)

FVC 77.07±23.5 74±21.5 0.376
Normal (≥70%) 76 (65) 38 (55.1)

0.213
Abnormal (˂ 70) 41 (35) 31 (44.9)
FEV1 76.33±25.3 70.12± 20.7 0.086
Normal (> 80) 54 (46.2) 22 (31.9)

0.146Mild obstruction (60-80) 35 (29.9) 28 (40.6)
Abnormal (˂60) 28 (23.9) 19 (27.5)
FEV1/FVC 81.1±12.2 77.25±12th 0.013*
Normal (≥70%) 102 (87.2) 51 (73.9)

0.029*
Abnormal (˂70) 15 (12.8) 18 (26.1)
*: p<0.05, PPC: Postoperative pulmonary complication, PFT: 
Pulmonary function test, FEV1: Forced expiratory volume 
in one second, FVC: Forced vital capacity, PPC (-): Without 
postoperative pulmonary complications, PPC (+): With 
postoperative pulmonary complications

Capacity (FVC) were also important indicators of PPC 
development. Complications were more common in 
people who were not fully saturated (p=0.0001, p=0.013, 
respectively). (FEV1: Forced Expiratory Volume in One 
Second; FVC: Forced Vital Capacity).
Table 5 shows PPCs according to the results of the Canet 
classification. Individuals with higher pulmonary risk 
scores (≥45) had an increased risk of PPC (p=0.0001).

Table 6 shows the effect of SpO2, FEV1/FVC ratio, and 
Canet risk score on PPC. Logistic regression analysis was 
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Table 5. The comparisons of risk factors for postoperative 
pulmonary complications PPCs between CANET classification 
PPC (-) and PPC (+) groups

 

Postoperative Pulmonary 
Complication

pGroup 1
PPC (-)
(n=124)

Group 2
PPC (+)
(n=76)

Pulmonary risk score 29.57± 13.7 52.72± 12.4 0.0001**
Low (below 26 points) 47 (37.9) 0 (0)

0.0001**Medium (26-44 points) 64 (51.6) 16 (21.1)
High (45 points and above) 13 (10.5) 60 (78.9)
**: p<0.01, PPC: Postoperative pulmonary complication, PPC (-): Without 
postoperative pulmonary complications, PPC (+): With postoperative pulmonary 
complications

used to find the risk factors (SpO2, FEV1/FVC ratio, and 
Canet risk score) that are effective in the development 
of PPCs. The relationship between SpO2 and PPC 
was confirmed through logistic regression analysis 
(p=0.0001). A one-unit increase in SpO2 reduced the 
risk of postoperative respiratory complications by 0.645 
times result was confirmed via logistic regression analysis 
(95% CI, 0.645 (0.521 to 0.798;  p=0.0001). A one-unit 
increase in the Canet risk score increases the risk of PPCs 
1.143 fold (95% CI, 1.143 (1.101 to 1.185; p=0.0001). The 
relationship between the FEV1/FVC ratio and PPC was 
confirmed via logistic regression analysis (95% CI: 0.95-
0.999; p=0.037), A one-unit increase in the FEV1/FVC 
value reduces the risk of PPCs by 0.974 times.
Table 7 shows the cut-off value for postoperative 
pulmonary complications of the Canet risk score, 

FEV1/FVC, and SpO2 for postoperative respiratory 
complications. The cut-off value for the SpO2 value 
was 97.5%, with a sensitivity of 46.8% and a specificity 
of 71.1% (p=0.0001).The cut-off value for Canet risk 
score scores was 42.5, with a sensitivity of 81.6% and 
a specificity of 81.5%, which is statistically significant 
(p=0.0001). The cut-off value for the FEV1/FVC ratio 
was 81.5%, with a sensitivity of 55.6% and a specificity of 
58.0%, achieving statistical significance (p=0.013).

DISCUSSION
Our study revealed that certain factors contribute to the 
development of PPCs, such as gender, smoking, and 
comorbid diseases (such as GIS disease). From our analysis 
of demographic data, shortness of breath emerged as a 
significant respiratory symptom, while expiratory rhonchi 
were highlighted as a key finding during the examination. 
Additionally, preoperative SpO2 values, as well as a previous 
diagnosis of respiratory system disease, were identified 
as potential risk factors for PPCs. In addition, our study 
showed that newly diagnosed respiratory system diseases 
can also increase the likelihood of developing PPCs.
Among the 200 patients, 38% (n=76) developed at 
least one PPC within the first month, with respiratory 
failure (13%, n=26) being the most common, followed 
by atelectasis (10.5%, n=21). Notably, 26 patients 
suffered from respiratory failure and 21 from atelectasis. 
We classified them separately because, even though 
atelectasis can contribute to respiratory failure, they are 
distinct conditions.

Table 6. The effect of CANET risk score, of FEV1/FVC, of SpO2 on PPC
  ꭕ² p (Model) -2 Log likelihood R²
Canet risk score 107.299 <0.0001** 158.327 0.565

Postoperative pulmonary complication B Standard Error Wald Sd p Exp(B)
CI

Risk score 0.133 0.019 50.838 1 0.0001**
1,143 
(1,101-
1,185)

Constant -6.040 0.837 52.041 1 0.0001** 0.002
FEV1/FVC 4.343 0.037* 240.979 0.032
Postoperative respiratory complication B Standard Error Wald Sd p Exp(B) CI

EV1/FVC -0.026 0.013 4.230 1 0.04* 0,974
(0,95-0,999)

Constant 1.540 1.013 2.313 1 0.128 4.666
Preoperative SpO2 21.043 0.0001** 244.582 0.136
Postoperative respiratory 
complication B Standard Error Wald Sd p Exp(B)

CI

SpO2 -0.439 0.109 16.190 1 0.0001** 0.645
(0,521-0,798)

Constant 41.992 10.565 15.797 1 0.0001** 1.725
PPC: Postoperative pulmonary complication, SpO2 (%): Preoperative oxygen saturation, FEV1: Forced Expiratory Volume in One 
Second, FVC: Forced Vital Capacity, Confidence Intervals (CI)



140

Ayhan Albayrak et al. Pulmonary risk assessment J Med Palliat Care. 2024;5(2):135-143

In a study conducted by Su H. et al.10, the development 
of PPC was associated with prolonged hospital stays. 
These results may show that the development of PPC will 
prolong the length of stay in the hospital, as well as that 
prolonged hospitalization may lead to the development 
of PPC. Previous studies have shown that PPCs such 
as pulmonary embolism, atelectasis, pneumonia, and 
respiratory failure prolong the length of stay in the 
hospital. The results and PPCs obtained in our study are 
the results of the first 7 days after surgery.

PPCs like pneumonia and atelectasis are major concerns 
after surgery. They can significantly worsen a patient’s 
condition by causing dyspnea, requiring additional 
oxygen support, and potentially leading to respiratory 
failure. This not only increases morbidity, or the 
likelihood of experiencing negative health effects, but 
can also raise mortality risk. Additionally, PPCs often 
necessitate extended hospital stays, placing a strain on 
healthcare resources and increasing costs.11 Pulmonary 
complications increase the length of stay in the hospital, 
the need for prolonged mechanical ventilation, or a 
predisposition to secondary infections. Diaphragm 
movements are restricted, and bronchial mucociliary 
activities decrease during the intubated period of the 
patients. Petrar et al.12 and Sogame et al.13 reported that 
PPCs not only prolong the length of hospital stay but also 
increase the rate of patient admission to the intensive 
care unit. It has been reported that atelectasis is the most 
common postoperative pulmonary complication.14

Examination of postoperative complications reveals that 
pneumonia, respiratory failure (indicated by oxygen 
demand), bronchospasm, atelectasis, and pleural effusion 
are among the most frequent and concerning issues 
encountered. These complications can significantly 
prolong hospital stays, increase healthcare costs, and 
worsen patient outcomes. 15 In a study conducted by 
Ko E. et al.15, the importance of pulmonary complaints 
in the preoperative period was proven to be similar to 
the data previously published in the literature. The risk 
of developing postoperative complications increases in 
patients with preoperative cough, sputum, and dyspnea 
complaints.

When the postoperative period (30 days) data were 
examined, the low, medium, and high-risk scoring 
system of Canet et al.16 was applied in our study, and 

its usefulness was demonstrated. Preoperative smoking 
cessation has been shown to result in longer-term 
cessation at a higher rate than smoking cessation at other 
times.17 In our study, gender (being male) and active 
smoking were found to have clinically significant effects 
on the risk of PPC.

Those who have had an upper respiratory tract infection 
in the last month before the operation are more likely to 
develop PPC. Perioperative smokers have an increased 
risk of major morbidity and mortality, including 30-day 
PPC, surgical site infection, ICU hospitalization, wound 
complications, neurological complications, and septic 
shock.18,19 In the study by Bluman et al.20, postoperative 
pulmonary complications were more common in 
smokers.

Two observational studies evaluating PPC rates using 
pulmonary function tests like FVC and the FEV1/FVC 
ratio found a significant correlation. Patients with lower 
FVC and FEV1/FVC had a higher incidence of PPCs. 
This suggests that lower pulmonary function might 
be a risk factor for developing PPCs21,22 Wong et al.23 
investigated 105 patients undergoing cardiothoracic 
surgery with severe chronic obstructive pulmonary 
disease (defined as FEV1<1.2 L and FEV1/FVC ratio 
<75%). In their cohort, an FEV1/FVC ratio of less than 
50% constituted one of the five independent risk factors. 
Three other independent factors (abdominal surgery, 
ASA class IV or V, and general anesthesia) provided 
higher odds ratios in the multivariate model.24 In another 
study of 460 patients undergoing abdominal surgery, 
FEV1<61%, FEV1 between 61 and 79%, the presence of 
ischemic heart disease, undergoing cancer surgery, and 
age were each identified as independent risk factors. The 
strongest single factor is FEV1<61%.25

When the results of our study were examined, the 
FEV1/FVC ratio was an essential predictor of PPC 
development, and complications were higher in low-
saturated patients (p=0.013). Table 6, Table 7, and Figure 
2, Figure 3, and Figure 4 show the relationship between 
the FEV1/FVC ratio and PPC, which was confirmed 
via logistic regression analysis (p=0.037). A one-unit 
increase in FEV1/FVC value reduces the occurrence of 
PPCs by 0.974 fold.

This 10-year study at Lille University Hospital 
investigated ventilation parameters and their association 

Table 7. The cut-off value for PPC of CANET risk score, of FEV1/FVC, of SpO2 on PPC
Risk Factor (PPC) AUC (%) Cut off p Sensitivity (%) Specificity (%)
CANET risk score 0.892 (0.848;0.937) 42.5 0.0001** 81.6% 81.5%
FEV1/FVC 0.609 (0.525;0.693) 81.5 0.013* 55.6% 58.0%
Preoperative SpO2 0.656 (0.576;0.736) 97.5 0.0001** 46.8% 71.1%
PPC: Postoperative pulmonary complication, SpO2 (%): Preoperative oxygen saturation, FEV1: Forced Expiratory Volume in One Second, FVC: Forced Vital Capacity
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Figure 2.  ROC curve CANET risk score on postoperative pulmonary 
complication (ROC Analyse)

Figure 3. ROC curve value FEV1/FVC on postoperative pulmonary 
complication (ROC Analyse)

Figure 4. ROC curve value SpO2 on postoperative pulmonary complication 
(ROC Analyse)

with PPC development. These included lower estimated 
body weight, lower expiratory tidal volume (the amount 
of air exhaled with each breath during mechanical 
ventilation), reduced dynamic respiratory system 
compliance (the lungs’ ability to expand and contract), 
and higher estimated mechanical power (likely referring 
to the work required by the ventilator to move air). Also, 
things that happened during surgery, like SpO2 levels 
below 96% and ETco2 levels dropping, were found to be 
independent predictors of PPCs.26

Limitations
The findings of our study have some limitations. Firstly, 
since our study was retrospective and observational, 
our study was designed with the data in the patient file. 
Therefore, no data other than these could be added to 
our study. Second, the sample size was insufficient, 
which may require a larger cohort for more robust 
statistical analyses. Thirdly, since there is no standard 
scoring and evaluation system for each pulmonologist 
in preoperative pulmonary evaluation, the potential for 
bias exists due to each expert’s experience.

CONCLUSION
In our study, various factors such as gender, smoking 
status, comorbidities, respiratory symptoms (ex. 
dyspnea), respiratory examination findings (ex. 
expiratory rhonchus), prior diagnosis of pulmonary 
diseases, newly diagnosed pulmonary diseases, and 
respiratory function examinations (preoperative SpO2 
and PFT measurements) are examined to determine how 
effective and reliable they can be in predicting PPCs.

At the same time, we used the Canet risk scoring 
method, which has been previously validated in Turkey, 
to estimate the risk of PPCs. This scoring system 
helps determine preoperative risks in patients who 
wish to receive treatment in Chest Disease outpatient 
clinics. Our study concluded that the Canet scoring 
method, using PFT parameters, is an effective tool for 
preoperative evaluation and risk prediction, especially in 
estimating the risk of PPC and mortality.
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