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INTRODUCTION

Postoperative respiratory complications are among
the most common and serious adverse outcomes and

anesthesia. This study aimed to determine the incidence and identify the risk
factors associated with postoperative respiratory complications in a cohort of
patients undergoing general anesthesia at a government general hospital.
Materials and Methods: A prospective observational study was conducted on
100 patients aged 18-75 years who underwent general anesthesia. Patient
demographics, clinical characteristics, and surgical details were recorded. The
incidence of postoperative respiratory complications and associated risk
factors were analyzed using statistical methods, with significance set at P <
0.05.

Results: The incidence of postoperative respiratory complications was 20%.
The most common complications were atelectasis (8%), pneumonia (6%),
acute respiratory distress syndrome (ARDS) (4%), and prolonged mechanical
ventilation (2%). Significant risk factors included advanced age (mean age
55.8 £ 12.7 years in patients with complications, P < 0.01), smoking history
(60% in patients with complications, P = 0.04), pre-existing respiratory disease
(66.7%, P = 0.02), longer duration of surgery (mean 4.2 + 1.3 hours, P < 0.01),
and higher ASA physical status (ASA Il or 1V in 70%, P < 0.01). Patients
with complications had a longer hospital stay (mean 12.5 + 4.3 days, P <
0.01).

Conclusion: The study highlights a 20% incidence of postoperative
respiratory complications, with significant associations with age, smoking,
pre-existing respiratory conditions, surgery duration, and ASA status. These
findings underscore the need for enhanced perioperative management
strategies to mitigate these risks.

Keywords: Postoperative respiratory complications, general anesthesia, risk
factors, incidence, atelectasis, pneumonia, ASA physical status, morbidity.

pneumonia, acute respiratory distress syndrome
(ARDS), and prolonged mechanical ventilation,
significantly contribute to postoperative morbidity
mortality.”? The occurrence of these

following surgery, particularly in  patients complications not only increases the Iength of
undergoing general anesthesia.[! These hospital stay and healthcare costs but also negatively
complications, ~ which  include atelectasis, impacts patient recovery and overall prognosis.©l
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Several factors have been identified as potential
contributors to the development of postoperative
respiratory complications4. These include patient-
related factors such as advanced age, smoking
history, and pre-existing respiratory diseases, as
well as surgical and anesthetic factors like the
duration of surgery and the American Society of
Anesthesiologists (ASA) physical status
classification.>®1  Despite  advancements in
anesthetic techniques and perioperative care, the
incidence of these complications remains a
significant concern.

Understanding the incidence and risk factors for
postoperative respiratory complications is crucial for
improving patient outcomes. Early identification of
high-risk patients allows for targeted interventions,
such as preoperative optimization, intraoperative
monitoring, and postoperative care strategies that
can reduce the likelihood of respiratory
complications.

This study aims to provide a comprehensive analysis
of the incidence of postoperative respiratory
complications and to identify the key risk factors
associated with these outcomes in a cohort of
patients undergoing general anesthesia at a
government general hospital. By elucidating these
risk factors, the study seeks to contribute to the
development of more effective perioperative
management protocols that can enhance patient
safety and reduce the burden of postoperative
respiratory complications.

MATERIALS AND METHODS

Study Design

This study was a prospective observational study
conducted at the Government Medical College and
General Hospital, Nalgonda.

Study Population

The study included 100 patients who underwent
general anesthesia for various surgical procedures at
the Government Medical College, Nalgonda, during
the study period from July 2023 to June 2024.
Patients aged 18 to 75 years who provided informed
consent were included in the study. Patients with
pre-existing  severe systemic  diseases that
contraindicated surgery or anesthesia were excluded
from the study.

Data Collection

Data were collected using a structured data
collection form. The following parameters were
recorded for each patient:

Demographic Data: Age, gender, and relevant
medical history, including smoking status and pre-
existing  respiratory  diseases (e.g., chronic
obstructive pulmonary disease, asthma).

Surgical Data: Type and duration of surgery, ASA
(American Society of Anesthesiologists) physical
status classification.

Anesthetic Data: Details of the anesthetic agents
used, intraoperative management, and monitoring.

Postoperative Data: Incidence of respiratory
complications, including atelectasis, pneumonia,
ARDS, and prolonged mechanical ventilation. The
length of hospital stay.

Outcome Measures

The primary outcome measure was the incidence of
postoperative respiratory complications within 30
days after surgery. Secondary outcome measures
included the identification of risk factors associated
with the development of these complications, length
of hospital stay

Statistical Analysis

Descriptive statistics were used to summarize the
demographic and clinical characteristics of the study
population. Continuous variables were presented as
mean * standard deviation (SD), while categorical
variables were presented as frequencies and
percentages. The association between risk factors
and the occurrence of postoperative respiratory
complications was assessed using the chi-square test
or Fisher’s exact test for categorical variables and
the independent t-test for continuous variables. A P-
value of less than 0.05 was considered statistically
significant. All statistical analyses were performed
using SPSS software.

Ethical Considerations

The study was approved by the Institutional Ethics
Committee of Government Medical College,
Nalgonda. Informed consent was obtained from all
patients before their inclusion in the study.
Confidentiality and anonymity of the participants
were maintained throughout the study.

RESULTS
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Figure 1: Incidence of Postoperative Respiratory
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Figure 2: Types of Respiratory Complications
Observed
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Risk Factor

Figure 3: Risk Factors for Respiratory Complications
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Figure 4: Mean Length of Hospital Stay with and
without Complications

Study Population: A total of 100 patients who
underwent general anesthesia at the government
general hospital were included in this study. The
demographic and clinical characteristics of the study
population are summarized in Table 1. The mean
age of the patients was 45.2 £ 15.3 years, with an
age range of 18 to 75 years. The majority of the
patients were male (60%).
Incidence  of  Postoperative
Complications:  The overall

Respiratory
incidence  of

postoperative respiratory complications in the study
population was 20%, with 20 patients developing
complications and 80 patients remaining
complication-free (Table 2).

Types of Respiratory Complications Observed:
The types of respiratory complications observed
among the patients included atelectasis (8%),
pneumonia (6%), acute respiratory distress
syndrome (ARDS) (4%), and prolonged mechanical
ventilation (2%) (Table 3).

Risk Factors Associated with Respiratory
Complications:  Several risk  factors  were
significantly associated with the development of
postoperative respiratory complications. Patients
who developed complications were older, with a
mean age of 55.8 + 12.7 years, compared to 42.3 +
14.2 years in patients without complications (P <
0.01). Smoking history was more prevalent among
patients with complications (60%) than those

without complications (35%) (P = 0.04).
Additionally, a higher proportion of patients with
pre-existing  respiratory  diseases  developed

complications (66.7%) compared to those without
such diseases (33.3%) (P = 0.02). The mean
duration of surgery was significantly longer in
patients with complications (4.2 = 1.3 hours)
compared to those without complications (2.8 £ 1.1
hours) (P < 0.01). Furthermore, patients with an
ASA physical status of 111 or IV were more likely to
develop respiratory complications (70%) compared
to those with a lower ASA status (25%) (P < 0.01)
(Table 4).

Length of Hospital Stay: Patients who developed
postoperative respiratory complications had a
significantly longer mean hospital stay (12.5 + 4.3
days) compared to those without complications (6.3
+ 2.1 days) (P < 0.01) (Table 5)

Table 1: Demographic and Clinical Characteristics of the Study Population

Characteristic

Total Patients (N=100)

Age (years)
Mean + SD 452 £15.3
Range 18-75
Gender
Male 60 (60%)
Female 40 (40%)

Table 2: Incidence of Postoperative Respiratory Complications

Respiratory Complications

Number of Patients (%)

Patients with complications

20 (20%)

Patients without complications

80 (80%)

Table 3: Types of Respiratory Complications Observed

Type of Complication

Number of Patients (%)

Atelectasis 8 (8%)
Pneumonia 6 (6%)
Acute Respiratory Distress Syndrome (ARDS) 4 (4%)
Prolonged Mechanical Ventilation 2 (2%)
Table 4: Risk Factors for Respiratory Complications
Risk Factor Patients with Complications Patients without Complications P-
(N=20) (N=80) value
Age (years) 55.8+12.7 42.3+14.2 <0.01
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Mean + SD
Smoking History
Smokers 12 (60%) 28 (35%) 0.04
Pre-existing Respiratory Disease 10 (66.7%) 5 (33.3%) 0.02
Duration of SurgSeB/ (hours) Mean + 42+13 28+11 <0.01
ASA Physical Status Il or IV 14 (70%) 20 (25%) <0.01

Table 5: Length of Hospital Stay

Outcome Patients with Complications Patients without P_value
(N=20) Complications (N=80)
Mean Length;[f)Stay (days) = 125443 63+21 <0.01

DISCUSSION

This prospective observational study provides
valuable insights into the incidence and risk factors
associated with postoperative respiratory
complications in patients undergoing general
anesthesia. The study identified a significant
incidence rate of 20% for respiratory complications,
with atelectasis, pneumonia, acute respiratory
distress syndrome (ARDS), and prolonged
mechanical ventilation being the most common
complications observed. These findings align with
previous research, emphasizing the substantial
burden of respiratory complications following
surgery (Stocking et al,l’l 2021; Cai & Wang,®
2023).

Incidence and Types of Complications

The observed 20% incidence rate of respiratory
complications underscores the critical importance of
vigilant perioperative monitoring and management.
Atelectasis and pneumonia, which were the most
prevalent complications in this study, are known to
be common in the postoperative period due to
factors such as reduced lung volumes, impaired
mucociliary clearance, and the effects of anesthesia
(Avila & Fenili,’®! 2017; Eikermann et al,[t% 2019).
Although ARDS was less common, it represents a
significant threat due to its high morbidity and
mortality rates (Bartels et al,l!¥ 2022). The
identification of prolonged mechanical ventilation in
a subset of patients further highlights the need for
effective respiratory support strategies during the
postoperative period (Feng et al,[*? 2024).

Risk Factors

Several significant risk factors for the development
of postoperative respiratory complications were
identified in this study, including advanced age,
smoking history, pre-existing respiratory diseases,
prolonged surgery duration, and higher ASA
physical status. Age-related changes in respiratory
function, coupled with the presence of
comorbidities, likely contributed to the increased
risk observed in older patients (Kiyatkin et al,[*3]
2021). Smoking, a well-established risk factor for
respiratory  complications, likely exacerbated
perioperative respiratory dysfunction (Stocking et
al,ll 2021). Patients with pre-existing respiratory
diseases were also at increased risk, as these
conditions may impair baseline lung function and

reduce respiratory reserve during and after surgery
(Avila & Fenili,® 2017). The prolonged duration of
surgery, associated with extended exposure to
anesthetic agents and longer periods of immobility,
was a significant risk factor (Feng et al,'? 2024).
Additionally, the higher incidence of complications
in patients with ASA 1lIl or IV status further
underscores the importance of preoperative risk
stratification (Ruscic et al,[*4 2017).

Length of Hospital Stay

Patients who developed postoperative respiratory
complications had a significantly longer hospital
stay compared to those without complications. This
finding is consistent with previous research,
indicating that respiratory complications contribute
to delayed recovery and increased healthcare
utilization (Bartels et al,l1 2022; Feng et al,[*2
2024).

Clinical Implications

The identification of significant risk factors provides
clinicians with essential information to guide
preoperative  assessment and  intraoperative
management. Patients identified as high-risk may
benefit from targeted interventions, such as
preoperative respiratory therapy, smoking cessation
programs, optimized anesthetic techniques, and
vigilant postoperative monitoring. Furthermore,
these findings highlight the importance of a
multidisciplinary approach involving
anesthesiologists,  surgeons, and  respiratory
therapists in the perioperative care of high-risk
patients

Limitations

While this study provides valuable insights, several
limitations must be acknowledged. The study was
conducted at a single center, which may limit the
generalizability of the findings. Additionally, the
relatively small sample size of 100 patients, while
adequate for detecting significant associations, may
not capture the full spectrum of postoperative
respiratory complications. Future studies with
larger, more diverse populations are warranted to
confirm these findings and explore additional risk
factors.

CONCLUSION

This prospective observational study revealed a
significant incidence of postoperative respiratory
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complications in patients undergoing genera
anesthesia at a government general hospital, with an
overall complication rate of 20%. The study
identified several key risk factors associated with
the development of these complications, including
advanced age, a history of smoking, pre-existing
respiratory diseases, prolonged duration of surgery,
and a higher ASA physical status (Il or IV).
Patients who experienced respiratory complications
also had a markedly longer hospital stay compared
to those without complications. These findings
highlights the importance of identifying high-risk
patients and implementing targeted perioperative
management strategies to mitigate the risk of
postoperative respiratory complications and enhance
patient outcomes.
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