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Incidence and predictors of postoperative pulmonary
complications in patients undergoing craniotomy and excision
of posterior fossa tumor

Bhavna Hooda, Rajendra Singh Chouhan, Girija Prasad Rath, Ritesh Lamsal, Parmod Kumar Bithal

Department of Neuroanaesthesiology and Critical Care, All India Institute of Medical Sciences, New Delhi, India

Abstract

Background and Aims: Infratentorial neurosurgical procedures are considered high risk for the development of postoperative
pulmonary complications (POPCs), prolonging hospital stay of patients with substantial morbidity and mortality.

Material and Methods: Patients between the ages of 18 and 65 years, who underwent elective surgery for posterior fossa tumors
over a period of two years, were reviewed. Data including American Society of Anesthesiologists physical status; comorbidities
like hypertension, diabetes mellitus and hypothyroidism, history of smoking, obstructive sleep apnea, respiratory symptoms,
lower cranial nerve (LCN) palsy; intraoperative complications such as hemodynamic alterations suggestive of brain stem or
cranial nerve handling, tight brain as informed by the operating neurosurgeon, blood loss, and transfusion; and postoperative
duration of mechanical ventilation, tracheostomy, POPCs, length of ICU and hospital stay, general condition of the patient at
discharge, and cause of in-hospital mortality were collected. POPC was defined as the presence of atelectasis, tracheobronchitis,
pneumonia, bronchospasm, respiratory failure, reintubation, or weaning failure.

Results: Case files of 288 patients fulfilling the study criteria were analyzed; POPCs were observed in 35 patients (12.1%).
On multivariate analysis, postoperative blood transfusion, LCN palsy, prolonged ICU stay, and tracheostomy were found to be
independent predictors of POPC.

Conclusions: The incidence of POPC was 12.1% following infratentorial tumor surgery. The predictors for the occurrence of
POPCs were postoperative blood transfusion, LCN palsy, prolonged ICU stay, and tracheostomy.
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general surgical patients.””! Most studies describe POPCs
as the presence of atelectasis, pneumonia, pulmonary edema,
exacerbation of underlying chronic lung disease, or respiratory

Introduction

Postoperative pulmonary complication (POPC) is defined

as a clinically relevant and identifiable pulmonary alteration  failure in postsurgical patients.”* Neurosurgical procedures

that adversely affects patient outcome postoperatively."! This
definition lacks precision in diagnosing POPC. Therefore,
there is a wide disparity in reported incidence of POPC in
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are recognized as high risk for the occurrence of POPCs.P!
One plausible explanation for the increased risk is decrease in
lung volumes and arterial blood gas tensions with concomitant
change in respiratory pattern that occurs after craniotomy.®!
Patients undergoing posterior fossa surgery are at an even
higher risk of developing POPCs because of the interplay
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of other mechanisms like mechanical obstruction, central
respiratory dysfunction, and neuromuscular dysfunction.”!
Obstructive sleep apnea has been reported in association with
posterior fossa lesions.® The risk factors for POPCs in this
group of patients have not been widely studied. Hence, the aim
of this study was to find the incidence of POPCs, associated
risk factors and predictors of POPCs in adult patients who
underwent craniotomy for posterior fossa tumors. The impact

of POPC:s on length of stay (LOS) and neurological outcome

were also analyzed.

Material and Methods

After approval from the Institutional Ethics Committee, this
retrospective study was conducted in adult patients (18—65 years),
who underwent elective craniotomy for posterior fossa tumors,
over a period of 2 years. Patients on preoperative mechanical
ventilation and those who underwent emergent surgery were
excluded. Relevant information was collected from the medical
records of the patients. The preoperative data included age, sex,
weight, American Society of Anesthesiologists (ASA) physical
status, history of smoking, obstructive sleep apnea (OSA)/snoring,
comorbid illnesses, type and location of posterior fossa tumor,
preoperative respiratory status, signs of lower cranial nerve
(LCN) involvement (impaired gag reflex was taken as the
surrogate), level of consciousness and reports of laboratory
investigations. Findings of preoperative x-ray chest and CT/MRI
scan with respect to size of the lesion, presence of hydrocephalus,
and brainstem compression were noted. The Glasgow Coma
Scale score less than E4V5M6 was considered as “lower level
of consciousness.” Intraoperative data included the details of
anesthesia technique and surgery, surgical position, duration of
surgery and anesthesia, estimated blood loss, IV fluid infused,
volume of blood and blood component transfused, indication
for postoperative ventilation, use of methylprednisolone, and
any other complications. Transfusion exceeding 10 units of
packed red blood cells (PRBCs) over a period of 24 hours or
transfusion of at least four units of PRBC within 1 hour was
considered as massive blood transfusion. Postoperative data
included POPC:s, need for reintubation, additional surgical
interventions (re-exploration/ventricular diversion), LCN
dysfunction, use of nasogastric tube (NGT), blood and blood
component transfusion, duration of mechanical ventilation,
tracheostomy, level of consciousness, and LOS in ICU and
hospital. Patient’s condition at the time of discharge from the
hospital was used to assign Glasgow Outcome Score (GOS).
Neurological outcome was defined as “good” if GOS was 4-5
and “poor” if it was 1-3.

All the patients were categorized into two groups based on the

occurrence of POPCs: Group P, with POPCs and Group A,

without POPC. POPC was defined as the first recorded event
out of the following: atelectasis, bronchospasm, pneumothorax,
pneumonia, tracheobronchitis, weaning failure/reintubation,
and acute respiratory distress syndrome (ARDS). Atelectasis
was defined as documented lobar collapse on chest radiograph.
A diagnosis of pneumonia was made if pulmonary infiltrates
were present on the chest x-ray along with two documented
signs among purulent tracheobronchial secretions, elevation
of body temperature (above 38.3°C), and abnormal leucocyte
count (<4,000 or >12,000/mm?).”! A documented increase
in the quantity or change of the color or purulent aspect of
tracheobronchial secretion with normal chest radiograph was
defined as tracheobronchitis. Bronchospasm was said to be
present for any recorded episode of wheezing associated with
acute respiratory symptoms and relieved by bronchodilators.
ARDS/acute respiratory failure was considered if mechanical
ventilation was initiated in view of respiratory distress with
acutely deficient exchange of gases on arterial blood gas
analysis. Rate and indication for prolonged mechanical
ventilation (defined as continuation of postoperative ventilation
beyond 48 hours) was also recorded. Weaning failure was
defined as need for re-intubation within 24 hours of extubation.

Statistical analysis

Stata 11.2 (College Stations, TX, USA) was used
for statistical analysis. Data are presented as number
(%)/mean = SD/median (range), as appropriate. For
univariate analysis, we used Chi-square test for 2 X 2 and
3 X 2 tables and Fisher’s exact test (when one or more
expected frequencies were <5) for categorical variables
and Wilcoxon rank—sum (Mann—Whitney) test to compare
nonparametric variables. Multivariate logistic regression
analysis was undertaken to identify risk factors and independent
predictors for the occurrence of POPC. The results were

reported as odds ratio (OR) (95% confidence interval [CI]).
A P value <0.05 was considered as statistically significant.

Results

The medical records of 288 patients who underwent elective
craniotomy for posterior fossa tumors were analyzed [Figure 1].
Their demographic details are given in Table 1. Overall, there
were 19 smokers (6.6%) and 2 (0.7%) of them had OSA.
Eight patients (2.8%) had preoperative respiratory abnormality
viz. chronic obstructive pulmonary disease (COPD) (2),
old healed pulmonary tuberculosis (4), and recently
treated (within 2 weeks) lower respiratory tract infection (2).
Six patients (2.1%) had an abnormal preoperative chest
x-ray. Eighty-nine patients (30.9%) had pre-existing LCN
involvement and 13 (4.5%) had low level of consciousness.
Majority of the patients (69.4%) had cerebello-pontine lesions;
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356 eligible patients (Age 18-65 years) who
underwent craniotomy for posterior fossa
tumours over 2 years identified through hospital
database searching

\%

Incomplete case files of 22 patients with
unrecorded data were excluded

v

10 cases were excluded
Reasons:

Total of 334 patient case files were examined

v

Emergency surgery

Tumor extended to both supra and
infratentorial compartments

~ Re-exploration surgery

e

Ry
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Number of patients with complete case files: 324
Number of patients whose case files had less than

Number patients with missing data: 36
three missing variables were imputed as nil: 14

(Missing data of three or more variables in the case
files was considered as unrecorded data and were

excluded)

Main outcome of POPC

Total number of patients whose data was
analysed: 288

Figure 1: PRISMA diagram of case control study

Table 1: Demographic characteristics of the patients’

Parameter Values
Age (years)* 36.7+12.6
Sex
Male 138 (47.9)
Female 150 (52.1)
Weight (kg)* 56.1+11.6
ASA physical status
I 192 (66.7)
I 85 (29.5)
11 11 (3.8)

"Data given as n (%) of patients unless specified, *Data are given as mean=SD.
ASA=American Society of Anesthesiologists, SD=Standard deviation

vestibular schwannoma was the commonest [Figure 2]. The
mean tumor size was 45.3 + 31.9 mm (range: 2.5—188.5 mm).
Most patients (65.3%) underwent retromastoid suboccipital
craniotomy in park-bench position. The mean duration
of surgery and anesthesia were 349.8 + 124.9 and
437.6 = 130.3 minutes, respectively. The average volume of
IV fluid infused was 4987.9 + 1721.8 ml and the blood loss
was 945.8 = 790 mL. Intraoperatively, 141 patients (51%)
received allogenic transfusion; 20 of these patients (6.9%)
required massive transfusion.

In 192 patients (66.7%), neuromuscular blockade was
not reversed at the conclusion of surgery and mechanical
ventilation was continued because of preoperative
LCN involvement (13.2%), intraoperative brainstem

Group A
Group P

Others
11% Others
14%

Cerebellar
3%

Cerebellar

14%

Brainstem
3%

Brainstem

7% Cerebello-pontine
angle 68%

Figure 2: Distribution of patients based on tumor location in the two groups

handling (11.5%), prolonged surgery (5.5%), brain
bulge (5.2%), massive blood loss (4.2%), delayed
arousal (4.2%), and preoperative low level of consciousness
(LLC) (3.1%). Among the 66.7% patients requiring
postoperative ventilation, 58 patients (20.1%) were ventilated
due to concerns of residual tumor and hemostasis. The
duration of mechanical ventilation was 85.3 = 216 hours.
Prolonged ventilation was required in 18 patients (6.2%).
Twenty-four patients (8.3%) underwent tracheostomy, 8
each for persistent low level of consciousness, postoperative
LCN involvement, and weaning failure. Postoperatively,
51 patients (17.7%) required blood transfusion during
first 48 hours. NGT was inserted for enteral feeding in
127 patients (44.1%). The ICU and hospital stay were
4.3 = 6.1 and 21.6 = 15.5 days, respectively.

In this study, the rate of occurrence of POPC was
12.1% (35 patients) the details of which are given in
Table 2. Bronchospasm was not documented in any of
these patients. The patients with (Group P) and without
POPC (Group A) were found to be comparable in terms
of age, gender, body weight, sensorium, smoking, respiratory
abnormality, laboratory parameters, tumor pathology, and
surgical approach. More patients with POPCs had ASA
physical status Grade III (P = 0.001) and pre-existing
LCN involvement (P = 0.04). Intraoperatively, patients with
POPC received higher volume of IV fluids . The blood loss
was more (P < 0.001) and amount of blood transfused during
surgery was significantly higher (P = 0.02). More patients
in Group P underwent tracheostomy, NGT placement and
blood transfusion (P < 0.001). The duration of mechanical
ventilation was longer in these patients (P < 0.001).
Patients in Group P had significantly longer ICU and
hospital stay [Table 3]. Moreover, the outcome in these
patients was skewed toward poor outcome (P < 0.001) with
more patients (34.3%) with POPCs having GOS of 1-3
[Table 3]. Twelve patients (4.2%) died of various reasons,
including sepsis (7), ARDS (3), and malignant intracranial
hypertension (3).
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The risk factors associated with POPCs on univariate analysis
are given in lable 4. On multivariate logistic regression
analysis, postoperative blood transfusion, and tracheostomy
were found to be independent predictors for the occurrence of

POPCs. Postoperative LCN palsy and prolonged ICU stay
demonstrated weak correlation with the POPCs [Table 5].

Discussion

Surgery for infratentorial lesions are plagued by myriad
cardiopulmonary alterations placing these patients at high
risk for the development of POPC:s. In this study, we found
that 12.1% patients who underwent craniotomy for various
posterior fossa tumors developed POPCs. The commonest
complications were weaning failure/reintubation and
atelectasis in 3.1% patients each. Other notable complications
were pneumonia and tracheobronchitis, each occurring
in 2.1% patients, whereas ARDS and pneumothorax
occurred in 1.4% and 0.7% patients, respectively. There
was no bronchospasm found in this study. However, all the
18 patients, who required prolonged mechanical ventilation,
received regular bronchodilator nebulization as institutional
protocol in the [CU. Therefore, to assume that bronchospasm
events did not occur in these patients is largely speculative
in the light of retrospective nature of the study. It is highly
likely that bronchospasm was underreported. Early reports
of respiratory complications in patients undergoing elective
neurosurgical procedures include respiratory depression,
reintubation, bronchospasm, laryngospasm, and upper

Table 2: Incidence of different postoperative pulmonary
complications’

Pulmonary complication Frequency
Absent 253 (87.9)
Atelectasis 9(3.1)
Pneumonia 6 (2.1)
Tracheobronchitis 6(2.1)
Weaning failure/re-intubation 9(3.1)
Pneumothorax 2 (0.7)
ARDS/respiratory failure 3 (1.0)

'Data given as n (%) of patients. ARDS=Acute respiratory distress syndrome

Table 3: Outcome in the two groups of patients

Parameter Group P Group A P
(n=35) (n=253)
ICU stay (days)* 14.8+12 29+2.4 <0.001
Hospital stay (days)* 41.8+31.2 18.8+8.9 <0.001
Neurologic outcome*
Good 23 (65.7) 244 (96.4) <0.001
Poor 12 (34.3) 9 (3.6)
Mortality* 12 (4.2) 3(1.04) <0.001

'Data given as mean=SD, *Data given as n (%) of patients. Group A=Absent
POPC, Group P=POPC present, POPC=Postoperative pulmonary complication,
SD=Standard deviation, ICU=Intensive care unit

airway obstruction occurring in 2.8% patients.!"”! Sogame
reviewed 236 neurosurgical patients prospectively and
reported an occurrence of POPCs in 58 patients (24.6%)
due to tracheobronchitis (32), pneumonia (20),
bronchospasm (19), and atelectasis (5).1'"" The higher
incidence of POPCs in their study may be because of
inclusion of patients undergoing aneurysm surgery (36.4%),
who are known to have higher incidence of cardiopulmonary
dysfunction, and are usually operated on an urgent basis.

In a retrospective analysis of 1699 patients undergoing
Intracranial tumor resection, Flexman found that 3.8% of
supratentorial procedures and 6.6% of infratentorial procedures
had a composite primary outcome (reintubation within 30 days,
failure to wean from mechanical ventilation within 48 hours
and death within 30 days postoperatively).!'? Although the
authors have reported a composite outcome, we observed
similar rate of prolonged ventilation in 6.2% of our patients.
Our findings are comparable to another study conducted at
our center on 931 craniotomy patients, where an incidence of
14.3% of early (within 72 hours) respiratory complications,
including reintubation in 7% patients was observed.!"*

In our study, on analyzing the demographic and perioperative
variables of the patients, the following associations were
observed.

Patient-related factors

Although patients with posterior fossa tumors more
commonly present with long tract signs, cerebellar signs,
or seventh/eighth cranial nerve dysfunction, there may be
associated LCN involvement. LCN dysfunction presents
as dysphonia, dysarthria, swallowing problems, depressed
gag reflex, and palatal palsy with reduced sensation over
the laryngo-pharynx, increasing the susceptibility of these
patients for pulmonary aspiration. Moreover, preexisting
LCN palsy may delay extubation and further predispose
patients to pulmonary infections.!'¥ An impaired gag reflex
was observed in 30.9% of patients. Abnormal gag reflex has
been advocated as well as criticized as a surrogate clinical
marker of pulmonary aspiration.!" In this study, however,
association of preoperative impaired gag reflex with POPCs
was observed, indicating LCN involvement.

Another factor that has consistently found strong association
with postoperative complications is the ASA physical status.
The American College of Physicians suggests ASA physical
status I or higher as a significant risk factor for POPCs in
patients undergoing non-cardiothoracic surgery.”™ In this

study, ASA class Il patients were found to have a higher
predilection for the development of POPCs (OR = 8,
P =0.001).
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Table 4: Univariate analysis of relative risk with various parameters for postoperative pulmonary complications’

Parameters Group P (n=35) Group A (n=253) OR 95% CI P
Preoperative LCN involvement
No 19 (54.3) 180 (71.2) 1.0 0.04
Yes 16 (45.7) 73 (28.8) 2.1 1-4.2
ASA physical status grades
I 18 (51.4) 174 (68.8) 1.0 - -
I 12 (34.3) 73 (28.8) 1.59 0.7-3.5 0.24
11 5(14.3) 6 (2.4) 8.0 2.2-29 0.001
Blood loss (mL)
<500 9 (25.7) 110 (43.5) 1.0 - -
501-1,000 5(14.3) 73 (28.8) 0.8 0.2-2.5 0.76
1,001-1,400 6(17.1) 29 (11.5) 2.5 0.8-7.7 0.10
>1,400 15 (42.9) 41 (16.2) 4.5 1.8-11 0.001
Massive transfusion
No 28 (80) 240 (94.8) 1.0 0.003
Yes 7 (20) 13 (5.2) 4.6 1.7-12.5
Duration of surgery (min)
<300 6 (17.1) 116 (45.8) 1.0 - 0.002
>300 29 (82.9) 137 (54.2) 4.1 1.6-10.2
Postoperative LLC
No 26 (74.3) 244 (96.4) 1.0 - 0.000
Yes 9 (25.7) 9 (3.6) 9.4 3.4-25.7
Postoperative LCN involvement
No 21 (60) 233 (92.1) 1.0 - 0.000
Yes 14 (40) 20 (7.9) 7.7 3.4-17.5
Postoperative NGT insertion
No 3(8.6) 158 (62.4) 1.0 - 0.000
Yes 32 (91.4) 95 (37.6) 17.7 5.3-59.5
Postoperative blood transfusion
No 11 (31.4) 226 (89.3) 1.0 - 0.000
Yes 24 (68.6) 27 (10.7) 23.2 8-66.9
Re-exploration
No 31 (88.6) 247 (97.6) 1.0 0.001
Yes 4(11.4) 6 (2.4) 2.7 1.5-4.9
Tracheostomy
No 13 (37.1) 251 (99.2) 1.0 - 0.000
Yes 22 (62.9) 2(0.8) 212.3 45-1001.8
Mechanical ventilation (h)
=48 23 (65.7) 247 (97.6) 1.0 0.000
>48 12 (34.3) 6 (2.4) 4.6 2.7-7.9
ICU stay (days)
<3 4(11.4) 187 (73.9) 1.0 - 0.000
>3 31 (88.6) 66 (26.1) 21.9 7.4-64.5

'Data shown as n (%). LCN=Lower cranial nerve, LLC=Low level of consciousness, NGT=Nasogastric tube, ASA=American Society of Anesthesiologists, OR=0dds ratio,

CI=Confidence interval

Surgery-related factors

Perioperative bleeding is a well-documented risk factor for
postoperative infections and mortality. In neurosurgery,
intraoperative blood loss as low as 350 mL has been
found to be an independent predictor of postoperative
complications in elderly patients.!'® In our study, however,

intraoperative blood loss >1400 mL was found to be a
significant risk for POPCs (OR = 4.5), probably because

of a relatively younger patient population. Patients who
developed POPC received more blood transfusion. Patients
who received massive intraoperative blood transfusion were
more likely to develop POPCs (OR = 4.6). Multivariate
analysis demonstrated postoperative blood transfusion
as a strong predictor of POPCs [OR = 5.1; CI (1.1,
23.5)]. This is probably because of transfusion-related
immunomodulation (TRIM). TRIM has been found to
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Table 5: Multivariate regression analysis of risk factors
for postoperative pulmonary complications®

Parameters OR 95% CI
Postoperative LCN palsy 5.2 0.7-36.5°
Postoperative blood transfusion 5.1 1.1-23.5
Prolonged ICU stay 3.8 0.9-16.4
Need for tracheostomy 110.9 7.3-1670°

LCN=Lower cranial nerve, ICU=Intensive care unit, OR=0dds ratio,
CI=Confidence interval

increase perioperative and nosocomial infections, LOS, and
in-hospital mortality.!'”!

Alteration in pulmonary function with anesthesia and surgery
can be exaggerated by intraoperative fluid overload. In this
study, there was a significant difference in the amount of
administered crystalloids and colloids in patients with and
without POPCs. In a meta-analysis on perioperative fluid
therapy, liberal fluid administration was found to be associated
with risk of pneumonia, pulmonary edema, and a longer hospital
stay compared with restrictive use.!"® On this backdrop, we
analyzed the occurrence of POPC with respect to restrictive
and liberal regimes (< 3,000, 3,000-5,000, >5,000 mL) to
investigate any possible association with POPCs. Although
patients in POPC group received more IV fluids, no
significant association was observed between liberal/restrictive
regime with the occurrence of POPCs. The simultaneous use
of mannitol in these patients with consequent increased urine
output could have confounded the results.

Postoperative pulmonary atelectasis has been seen in 90% of
patients receiving general anesthesia.l'” General anesthesia,
along with positive pressure ventilation, has been found
to exacerbate pulmonary conditions such as pneumonia
and COPD. This hypothesis was studied in 47 patients
undergoing craniotomy under anesthesia.® The investigators
concluded that patients who underwent elective craniotomy
may present in the postoperative period with altered respiratory
mechanics. In this study, a longer duration of anesthesia was

found to translate into higher rate of POPCs (P < 0.001).

Postoperative factors

Although pre-existing LCN dysfunction may be compensated,
this may take several days and new postoperative acute
disruption of LLCNs may add to the risk of acute pulmonary
aspiration. In a retrospective review of 102 cases of acoustic
neuroma, 9 patients developed postoperative bulbar palsy, 5
of whom developed pulmonary complications.?® Similarly,
a strong association of postoperative LCN dysfunction and
POPC was observed in this study, although, on multivariate
analysis, it appeared as a weak independent predictor of

POPCs.

Low level of consciousness (LLLC) during the postoperative
period may occur because of surgical complications, such as
hydrocephalus, posterior fossa edema, operative site hematoma,
brainstem infarct, and meningitis. Altered sensorium depresses
airway reflexes with impaired cough reflex and pooling of
secretions promoting micro/macroaspiration. Our findings
are consistent with earlier studies where postoperative LLLC
was found to be an independent predictor of POPCs in
neurosurgical patients.!'""1?

Prolonged mechanical ventilation is recognized as
a harbinger of POPCs by increasing the likelihood for
ventilator-associated pneumonia (VAP). It was a significant
risk factor for POPCs in our study [OR, 4.6; CI (2.7, 7.9)].
These findings are congruous to a prospective observational
study of 317 craniotomy patients, where 9.5% of patients
who needed prolonged ventilation subsequently developed

POPC (OR 4.3).121

Placement of NGT in the perioperative period is another
risk factor for POPCs by facilitating regurgitation and
microaspiration of gastric contents.””* We also observed
higher rate of POPC with its use. Nonetheless, majority of
these patients had developed postoperative LCN dysfunction.

Tracheostomy was found to be another independent risk
factor for development of POPCs. Many studies implicate
tracheostomy as a risk factor for nosocomial pneumonia.??
However, few other studies have maintained that tracheostomy
is independently associated with reduced risk of VAP by
facilitating nursing care, reducing requirement of sedatives,
allowing enteral nutrition and facilitating early weaning from
mechanical ventilation.!””! Furthermore, studies on timing of
tracheostomy have implicated late tracheostomy as a cause for
nosocomial pneumonia.? In our study, most patients were
tracheostomized early (4-8 days) with six (25%) patients
tracheostomized late (> 10 days). No difference was observed
with respect to the time of tracheostomy and occurrence
of POPCs. This 1s a retrospective study and a temporal
cause—effect relationship cannot be established.

Pulmonary dysfunction in the postoperative period is a major
burden in terms of morbidity, mortality, prolonged hospital
stay, and increased cost of care.”?’! In our study, patients with
POPCs had significantly longer ICU and hospital stay. In
addition, ICU stay >3 days was found to be independently
associated with POPCs. These findings are in tandem with
other studies in neurosurgical patients.!'’-'220]

The retrospective nature of our study is a limitation because
some data on various perioperative variables were missing.
Numerous studies have additionally reported age, BMI,
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smoking, preoperative respiratory symptoms, OSA, COPD,
and abnormal chest radiograph as predictors for POPCs in
non-neurosurgical procedures.!'"! This association could not be
established in our study probably because the study population
consisted of adult patients between 18 and 65 years, mainly
of ASA physical status I and II undergoing elective surgeries.

Conclusions

The incidence of POPC was 12.1% following elective
craniotomy for infratentorial tumor surgery. The most important
predictors of POPCs were postoperative blood transfusion,

L.CN palsy, prolonged ICU stay, and tracheostomy. Patients
who developed POPC have significantly longer ICU and

hospital stay, and increased mortality. Nevertheless, large
prospective studies with patients from all age groups and
undergoing surgery on elective as well as emergency basis
may shed more light on factors influencing the occurrence of
POPC:s, so that strategies for improvement of overall patient
outcome can be devised.
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