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Abstract

Postoperative complications are becoming more and more important than the risk given in preoperative pulmonary evaluation due to the increase in patients requiring sur-
gical intervention. Patients undergoing craniotomy are routinely evaluated preoperatively, but the role of these evaluations in predicting outcomes has not been adequately 
studied. We aimed to investigate the effect of preoperative pulmonary risk assessment and the type of operation performed on postoperative complications and mortality 
concerning the presence of chronic disease in patients undergoing cranial surgery in the light of the literature. Preoperative pulmonary consultation data and postoperative 
pulmonary consultations, if any, of cranial surgery patients who were operated on in the neurosurgery clinic of a tertiary hospital were retrospectively analyzed. 85 (43.8%) 
of the surgical patients were male and 109 (56.2%) were female, and the average age of 194 people was 74 (35-90). 83 (42.7%) of the patients had at least one chronic 
disease. Considering the preoperative pulmonary risks, 72 (37.1%) patients were given medium risk. Statistically, the mortality rate was higher in those with ICU beds. 
Atelectasis in 10 (5.15%) patients, pneumonia in 7 (3.608%) patients, embolism in 3 (1.5%) patients, respiratory failure in 3 (1.5%) and bronchospasm in 2 (1%) patients, 
respectively. Postoperative pulmonary complications developed in 25 (12.9%) patients. Prediction of respiratory complications with effective preoperative pulmonary 
evaluation is important in terms of decreasing morbidity and mortality and decreasing the length of hospital stay. Since most of the complications are seen in patients given 
high risk in the preoperative period, close follow-up of high-risk patients in the postoperative period is important.
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Introduction

Pulmonary complications that develop in a short and long time 
in patients who undergo non-pulmonary surgical intervention lead 
to significant morbidity and mortality and increase the duration 
of hospital stay [1]. PPCs cause higher mortality, a longer stay in 
both hospital and ICU, a dramatic increase in medical cost and 
socioeconomic burden [2]. 

Today, studies are reporting that postoperative morbidity and 
mortality can be reduced and hospital costs can be reduced with a 
careful preoperative pulmonary evaluation in patients undergoing 
surgery in pulmonology practice [3,4].

Postoperative pulmonary complications (PPC) are the 
complications that cause the most mortality and morbidity in the 
postoperative period [5]. The incidence, clinical effect, and risk 
factors of individual PPCs are not fully known. To maximize the 
effectiveness of new interventions, detailed knowledge of mild to 
severe PPCs is needed to identify modifiable risk factors [6,7]. In 
these patients, preoperative spirometry and chest radiography may 
not be routinely requested to determine the risk of postoperative 
pulmonary complications, but chronic obstructive These tests may 
be useful in patients with a history of lung disease or asthma [8].

Postoperative complications are becoming more and more 
important according to the risk given in preoperative pulmonary 
evaluation due to the increase in patients requiring surgery. All 
these data reveal the importance of developing strategies for 
patients scheduled for surgery to increase quality and minimize 
complications. Patients undergoing cranial surgery are evaluated 
routinely before surgery. However, the role of these evaluations 
in predicting outcomes has not been sufficiently studied. We 
aimed to investigate the effect of preoperative pulmonary risk 
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assessment and the type of operation performed on postoperative 
complications and mortality concerning the presence of chronic 
disease in patients undergoing cranial surgery in the light of the 
literature.

Materials and Methods

194 cranial surgery patients were included in the study from 870 
patients who were operated on in the Neurosurgery Clinic of 
Afyonkarahisar Health Sciences University, Faculty of Medicine, 
between 2014-2019. Preoperative pulmonary consultation data and 
postoperative pulmonary consultations of cranial surgery patients 
were analyzed retrospectively. Age, gender, existing diseases, 
preoperative pulmonary risk class, operation type and duration, 
type of anesthesia (all patients were operated on under general 
anesthesia), perioperative, and postoperative complications were 
recorded.

This study had been carried out with the decision dated 2020/395 
(2011-KAEK2) by Afyonkarahisar Health Sciences University 
Clinical Research Ethical Board.

Statistical analysis

SPSS Windows 20 program was used for statistical analysis. 
Descriptive statistical methods (mean, standard deviation, median, 
frequency, ratio, minimum, maximum) were used to evaluate the 
study data. Compliance of quantitative data to normal distribution 
was tested with Kolmogorov-Smirnov, Shapiro - Wilk test, and 
graphical evaluations. Student-t-test was used to compare the 
quantitative data of the two groups with the normal distribution, 
and the Mann-Whitney U test was used to compare the two data 
groups with the abnormal distribution. Pearson's Chi-Square test 
and Fisher's Exact test were used to comparing qualitative data. 
Significance was set at p <0.05.
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Table 1. Demographic characteristics of the patients 

Chronic diseases have Chronic diseases have’nt Total P

n=83 %42.8 n=111 %57.2  n=194

Age 74(46-89) 74(35-90) 74(35-90)

Gender

Woman 36(%43.4) 49(%44.1) 85(%43.8)

Male 47(%56.6) 62(%55.9) 109(%56.2)

Cigaret 38(%48.8) 45(%54.2) 73(%37.6)

AveragHospitalization Days 15(1-100) 15(1-145) 15(1-145)

Saturation 94(75-99) 94(84-99) 94(75-99)

Pulse / Minute 80(60-172) 80(47-170) 80(47-172)

Results

Of the 194 patients included in the study, 85 (43.8%) were male 
and 109 (56.2%) were female, and the average age was 74 (35-
90). 73 (37.6%) of the patients were active smokers. During 
the examination, the saturation values of the patients who were 
evaluated preoperatively for pulmonary examination were 94 
(75-99) and the heart rate values were measured as 80 (47-172) / 
minute (Table 1).

83 (42.7%) of the patients had at least one chronic disease. The 
most common chronic diseases are essential hypertension (HT) 
and coronary artery disease (CAD) in 36 (43.4%) patients, chronic 
respiratory diseases (asthma and chronic obstructive pulmonary 
disease, etc.) in 25 (30.2%) patients, respectively. Diabetes mellitus 
(DM) was present in 25 (30.2%) patients. When the operated 
patients were compared, no statistically significant difference was 
observed in terms of the total presence of chronic diseases.

When the patients who had a chronic disease in the preoperative 
period and died in the postoperative period, a statistically 
significant difference was observed in terms of death rates in the 

presence of malignancy alone (Table 2) (P <0.001).

Considering the types of cranial surgery applied to the patients, the 
intracranial mass operation was performed most frequently in 83 
(42.7%) patients, while Arnold Chiari malformation surgery was 
performed with at least 1 (0.5%) patient. In terms of postoperative 
mortality rates, it was statistically insignificant in terms of 
postoperative complications and mortality rates after surgical 
interventions (P = 0.135, P = 0.185, respectively) (Table 3). 

Table 2. Chronic disease rates by gender

Chronic Diseases Have  n=83

n %

Hypertension And Coronary Artery 
Disease 36 43.4

Diabetes 25 30.2

Congestive heart failure 17 20.5

Chronic obstructive pulmonary disease 14 16.9

Asthma 11 13.3
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Malignancy 10 12

Neurological Disease 8 9.6

Benign prostatic hypertrophy 5 6

Thyroid dysfunction 3 3.6

Osteoporosis 3 3.6

Chronic renal failure 1 1.2

Total 83 100

In the preoperative period, 162 (98.7%) patients were asked to 
have posteroanterior chest (PA) x-ray and 100 (51.5%) patients 
had normal findings in 65 (33.5%) patients and 7 (3.6%) had 
an appearance consistent with a solitary pulmonary nodule or 
malignancy.

In physical examination, 8 (4.12%) patients had rhoncus and 
9 (4.63%) patients had ral. In 3 (1.54%) patients, nasal oxygen 
saturation was followed due to long-term oxygen therapy use due 
to chronic respiratory failure.

Considering the preoperative pulmonary risks, 72 (37.1%) patients 
were given medium risk, while 58 (29.9%) patients were given 

severe risk. When the risks given to the patients were evaluated, it 
was observed that the increase in the risk given to the patient was 
not significant as the age increased according to the risks given to 
the patients (P = 0.114). 

While 128 (66%) of the patients applied to the polyclinic, 66 (34%) 
of them were made as an emergency service application. Among 
the emergency service applications, 8 (12.12%) people applied for 
a traffic accident. When patients who were admitted for emergency 
surgery and those who underwent elective surgery were compared, 
there was no statistically significant difference in mortality rates 
(P = 0.053).

In the postoperative period, 147 (75.8%) of the patients were 
followed up and treated in the neurosurgery service, while 47 
(24.2%) were followed up and treated in the intensive care 
(ICU). (P <0.001) 46 of the patients receiving treatment. Various 
postoperative complications were caused by death. Statistically, 
the mortality rate was higher in patients with ICU beds. (P <0.001) 
Only 7 (3.6%) of these deaths died due to postoperative pulmonary 
complications, and there was a significant statistical difference 
between hospitalization or hospitalization in deaths due to 
postoperative pulmonary complications. not followed. (P: 0.057).

Table 4. Preoperative risk and postoperative complications according to geriatric patient groups

Chronic Diseases Have  N=83 Chronic Diseases Have’nt N=111 Total n=194
P

n % n % n %

Preop Given Risk

Light 3 3.6 7 6.3 10 5.2

0.331

Light-Medium 6 7.2 14 12.6 20 10.3

Middle 28 33.7 44 39.6 72 37.1

Medium-Heavy 18 21.7 16 14.4 34 17.5

Heavy 28 33.7 30 27 58 29.9

Hospital Application Status

Normal 57 68.7 71 64 128 66
0.206

Emergency 26 31.3 40 36 66 34

Section Lying

Service 63 75.9 84 75.7 147 75.8
0.554

Intensive Care 20 24.1 27 24.3 47 24.2

Postoperative Respiratory Complication 15 18.1 10 9 25 12.8 0.05

Discharge Type

With Healing 39 47 63 56.8 102 52.6

0.283As A 24 28.9 22 19.8 46 23.7

Death 20 24.1 26 23.4 46 23.7

Table 3. The count of cranial surgeries applied to geriatric patient groups

Chronic Diseases Have N=83 Chronic Diseases Have’nt N=111 Total n=194 P

n % n % n %

0.732

Intracranial tumor 32 38.6 51 45.9 83 42.8

Intracranial hemorrhage 34 41 39 35.1 73 37.6

Shunt(cyst etc) 8 9.6 13 11.7 21 10.8

Hydrocephalus 8 9.6 8 7.2 16 8.2

Chiari malformation 1 1.2 0 0 1 0.5
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Atelectasis in 10 (5.15%) patients, pneumonia in 7 (3.608%) 
patients, embolism in 3 (1.5%), respiratory failure in 3 (0.87%) 
and bronchospasm in 2 (1%) patients, respectively. Postoperative 
pulmonary complications developed in a total of 25 (12.9%) 
patients. Of the patients who had an embolism, 2 (1%) passed away. 
As the duration of hospitalization increased, a positive correlation 
was observed in mortality. (P = 0.02) Also, there was a positive 
correlation between the increase in the number of hospitalization 
days and having an embolism (p = 0.040) (Table 4). 

Discussion

Chest diseases consultation is performed for two purposes: 
preoperative evaluation and due to any pathology. The 
preoperative pulmonary evaluation aims to determine possible 
serious respiratory dysfunction that may occur after anesthesia and 
surgery before the operation [9,10]. Estimation of postoperative 
pulmonary complications (PPCs) allows for individually 
administered preventive measures and even early treatment if a 
PPC eventually begins to develop [11]. The parameters that should 
be evaluated in the preoperative pulmonary anamnesis phase; Age, 
smoking and drug history, occupational exposure, immobilization, 
comorbidities, and pulmonary embolism are risk factors. Also, 
sleep-apnea symptoms and the presence of recently passed 
respiratory tract infections should be questioned. With a detailed 
evaluation, findings of undefined lung disease can be obtained 
and can help determine the basal state before surgery [12]. In a 
past study conducted by Balcı A. et al in terms of preoperative 
evaluations in spinal surgery patients and the preoperative risks 
given to patients in our hospital. They divided the preoperative risks 
into 5 (mild, mild-moderate, moderate, moderate-severe, severe). 
The most common risk scale given to patients in the preoperative 
period was the medium-risk group with a value of 50.3% [13]. In 
our study, the most common risk value given to patients who were 
evaluated preoperatively was 37.1%, while this was a severe risk 
with 29.9%. In our study, while the preoperative risk was given to 
the patients, it was mostly carried out by considering the clinical 
conditions and anamnesis of the patients, which is similar to the 
risk ratios in previous studies.

Preoperative chest radiography is useful, especially in the presence 
of new or unexplained symptoms and signs, when sudden 
worsening of the symptoms and signs of the underlying disease 
is detected or if thoracic surgery is to be performed [14]. In our 
study, Posteroanterior (PA) chest x-ray of nearly all patients was 
evaluated in the preoperative period, and no obstacle was found 
for the operation. Besides, when our study was evaluated, the 
PFT test was excluded from the evaluation, since the pulmonary 
function test (PFT) was not requested from most of the patients in 
the preoperative period. However, in many studies conducted in 
recent years, it has been concluded that PFT disorder is not a good 
indicator of complications, and a good clinical evaluation is much 
more important [15,16]. In our study, patients were given the risk 
of operation with clinical findings and anamnesis.

The frequency of postoperative pulmonary complications 
(PPC) varies between 6-79% in the case of series due to various 
publications and different surgical interventions [17-19]. This wide 
range is that the patients in the studies were exposed to different 
surgical procedures and the postoperative pulmonary risks in the 
studies were different. However, in terms of specific surgeries, 

examples of preoperative pulmonary evaluations and postoperative 
pulmonary complication rates in cranial surgery patients forming 
the basis of our study are few in the literature. For example, in a 
study conducted on 931 patients who underwent cranial surgery, 
postoperative pulmonary complications (PPC) was observed in 
14.3% of the patients [20]. However, different studies are showing 
that the probability of developing PPC following elective cranial 
surgery is 11.2-24.6% [21,22]. In our study, this rate was found to 
be 12.9% when PPCs after cranial surgery were examined, and it is 
consistent with similar literature information. This is how the PPCs 
are defined here: In most studies, PPC is defined as atelectasis, 
pneumonia, pulmonary edema, exacerbation of the underlying 
chronic lung disease, or respiratory failure in patients after surgery 
[23,24]. Neurosurgery operations are accepted as high risk for the 
formation of PPC [25]. A plausible explanation for this increased 
risk is the reduction in lung volumes and arterial blood gas tension 
secondary to the operation, with changes in breathing patterns 
occurring after craniotomy [26].

Early reports of respiratory complications in patients undergoing 
neurosurgical procedures include respiratory depression, 
reintubation, bronchospasm, laryngospasm, and upper airway 
obstruction occurring in 2.8% of patients [27]. In a study 
conducted by Hooda B. et al., 3.1% atelectasis occurred in 2.1%, 
tracheobronchitis in 2.1%, ARDS in 1.4%, and pneumothorax in 
0.7% in terms of PPC [28].

Sogame's prospectively studied 236 cranial surgery patients and 58 
patients (24.6%) (tracheobronchitis, pneumonia, bronchospasm, 
and atelectasis) PPC formation and 23 (10%) deaths were reported 
[29]. When we evaluated the PPCs in our study, 10 of 29 patients 
had atelectasis, 8 had pneumonia, 5 had tracheobronchitis, 3 had a 
pulmonary embolism, and 2 had respiratory failure. In our study, 
it can be shown that all patients who needed long-term mechanical 
ventilation as a possible reason for the absence of bronchospasm, 
receiving regular bronchodilator nebulization therapy as 
an institutional protocol in the intensive care unit. Besides, 
considering the complications of bronchospasm in patients in the 
preoperative period, the prediction of nebular and intravenous 
steroid therapy according to the risk prediction is descriptive 
to assume that no bronchospasm events occur in patients, but 
in the light of the retrospective nature of the study, it is largely 
speculative. Therefore, we suspect that the bronchospasm status 
was underreported for our study.

Prolonged hospital stays in the postoperative period is an 
important burden in terms of pulmonary dysfunction, morbidity, 
mortality, and increased cost of care [30]. As a matter of fact, in 
our study, the duration of ICU and hospital stay of the patients with 
PPC was significantly longer. It is independently associated with 
PPCs. These findings are in line with other studies conducted on 
neurosurgical patients [29,31].

Conclusion

As a result, postoperative respiratory complications are one of the 
causes of morbidity, mortality, and intensive care hospitalization 
in cases undergoing surgical operations. Therefore, it is important 
to evaluate patients in the preoperative period, and to predict 
respiratory complications, to reduce morbidity and mortality, 
and to decrease postoperative hospital stay. Since most of 
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the complications are seen in patients given high risk in the 
preoperative period, close follow-up of high-risk patients in the 
postoperative period is important.
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