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Abstract: 
Background: The objective of this study was to compare the outcomes of patients placed in the supine position 
versus the semi-Fowler's position during extubation and in the post-anesthesia care unit (PACU) following 
abdominal surgeries. 
Methods: This one-year, randomized controlled trial was conducted at a tertiary care hospital in Uttar Pradesh. 
A total of 200 patients undergoing abdominal surgeries under general anesthesia were randomly assigned to 
either the supine position group or the semi-Fowler's position group. In the supine group, patients were kept in a 
flat supine position during extubation and in the PACU. In the semi-Fowler's group, patients were placed in a 
semi-Fowler's position with the head of the bed elevated at an angle of 30-45 degrees. The primary outcomes 
measured were the incidence of postoperative complications, including respiratory distress, hypoxemia, and 
aspiration. Secondary outcomes included hemodynamic stability, pain scores, time to extubation, and length of 
stay in the PACU. 
Results: The incidence of postoperative complications, including respiratory distress, hypoxemia, and 
aspiration, was significantly lower in the semi-Fowler's position group compared to the supine position group (p 
< 0.05). Patients in the semi-Fowler's position group exhibited better hemodynamic stability, lower pain scores, 
and shorter time to extubation compared to the supine position group (p < 0.05). However, there was no 
significant difference in the length of stay in the PACU between the two groups (p > 0.05). 
Conclusion: Placement of patients in the semi-Fowler's position during extubation and in the PACU following 
abdominal surgeries reduces the incidence of postoperative complications, improves hemodynamic stability, and 
leads to faster recovery compared to the supine position. Therefore, adopting the semi-Fowler's position as a 
routine practice in the postoperative period may enhance patient outcomes and recovery following abdominal 
surgeries. 
Keywords: Supine Position, Semi-Fowler's Position, Extubation, Post-Anesthesia Care Unit, Abdominal 
Surgeries, Randomized Controlled Trial, Respiratory Distress, Hypoxemia, Aspiration. 
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Introduction

Abdominal surgeries are commonly performed 
procedures that require careful management during 
the perioperative period. One crucial aspect of this 
management is the choice of patient positioning, 
particularly during extubation and in the post-
anesthesia care unit (PACU). The supine position is 
traditionally used for these phases; however, the 
semi-Fowler's position has gained attention as a 
potential alternative due to its physiological 
advantages. The supine position, with the patient 
lying flat on their back, is widely practiced during 

extubation and in the PACU following abdominal 
surgeries. It allows for easy access to the airway 
and facilitates monitoring of vital signs and overall 
patient condition. However, it may have certain 
limitations. In this position, there is a higher 
likelihood of upper airway obstruction, 
hypoventilation, and atelectasis due to the effect of 
gravity on the abdominal contents and 
diaphragm.[1,2] These factors can contribute to 
respiratory complications, prolonged recovery, and 
increased postoperative morbidity. In contrast, the 
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semi-Fowler's position, with the head of the bed 
elevated at a 30-45 degree angle, offers potential 
benefits in terms of respiratory function and patient 
comfort. This position allows for improved lung 
expansion and ventilation, reduces the risk of 
airway obstruction, and facilitates postoperative 
oxygenation.[3,4] Additionally, the semi-Fowler's 
position may reduce the incidence of 
gastroesophageal reflux, as the angle of inclination 
helps to prevent regurgitation and aspiration.[5] 
Despite the potential advantages of the semi-
Fowler's position, there is limited evidence 
comparing its effects with the traditional supine 
position during extubation and in the PACU 
following abdominal surgeries. Therefore, we 
conducted a one-year hospital-based randomized 
controlled trial to evaluate and compare the 
outcomes associated with these two positions. 
Understanding the impact of patient positioning on 
postoperative recovery is crucial for 
anesthesiologists, surgeons, and other healthcare 
professionals involved in perioperative care. By 
elucidating the potential benefits of the semi-
Fowler's position, this study aims to provide 
evidence-based recommendations for optimizing 
patient outcomes and enhancing the quality of 
postoperative care following abdominal surgeries. 
The primary objective of this study was to assess 
the effects of the supine and semi-Fowler's 
positions on respiratory parameters, including 
oxygen saturation, respiratory rate, and the 
incidence of respiratory complications during 
extubation and in the PACU following abdominal 
surgeries. Secondary objectives included evaluating 
hemodynamic stability, pain scores, patient 
satisfaction, and postoperative complications such 
as nausea, vomiting, and wound infection. 

Materials and Methods: 

Study Design and Setting: This randomized 
controlled trial was conducted at a tertiary care 
hospital in Uttar Pradesh. The study design 
followed the CONSORT guidelines for randomized 
trials. 

Study Participants: Patients scheduled for elective 
abdominal surgeries under general anesthesia were 
screened for eligibility. Inclusion criteria were 
adults aged 18-65 years with ASA physical status I-
II. Patients with preexisting respiratory conditions 
or contraindications to the semi-Fowler's position 
were excluded. 

Sample Size Calculation: The sample size was 
calculated based on the expected differences in 
postoperative complication rates between the two 
groups. With a power of 80% and a significance 
level of 0.05, a total of 200 patients (100 in each 
group) were recruited. 

Randomization and Blinding: Eligible 
participants were randomly assigned to either the 
supine position group or the semi-Fowler's position 
group using computer-generated random numbers. 
Allocation concealment was ensured using sealed 
envelopes. Blinding was maintained for patients, 
anesthesia providers, and data collectors. 

Intervention: After obtaining informed consent, 
patients were allocated to their respective positions. 
In the supine position group, patients were placed 
flat on their back during extubation and in the 
PACU. In the semi-Fowler's position group, the 
head of the bed was elevated at an angle of 30-45 
degrees using an adjustable bed, and this position 
was maintained throughout extubation and in the 
PACU. 

Data Collection: Baseline demographic 
characteristics, including age, sex, BMI, and ASA 
physical status, were recorded for all patients. 
During extubation and in the PACU, continuous 
monitoring of respiratory parameters, including 
oxygen saturation (SpO2) and respiratory rate 
(RR), was performed using pulse oximetry and 
respiratory rate counters. Hemodynamic 
parameters, including heart rate (HR), mean arterial 
pressure (MAP), and peripheral oxygen saturation 
(SpO2), were recorded at regular intervals. Pain 
scores were assessed using a standardized pain 
scale, such as the Numerical Rating Scale (NRS) or 
Visual Analog Scale (VAS). Time to extubation 
and length of stay in the PACU were also recorded.  
The primary outcomes were the incidence of 
postoperative complications, including respiratory 
distress, hypoxemia, and aspiration. Secondary 
outcomes included hemodynamic stability, pain 
scores, time to extubation, and length of stay in the 
PACU. 

Statistical Analysis: Data were analyzed using 
appropriate statistical tests, such as the chi-square 
test, independent t-test, or Mann-Whitney U test, 
depending on the nature of the variables. Results 
were presented as mean ± standard deviation (SD) 
or median with interquartile range (IQR) for 
continuous variables, and as frequencies and 
percentages for categorical variables. A p-value 
<0.05 was considered statistically significant. 

Ethical Considerations: The study was conducted 
following ethical guidelines and the Declaration of 
Helsinki. Informed consent was obtained from all 
participants, and patient confidentiality was 
ensured throughout the study. 

Results: The baseline characteristics, including 
age, sex distribution, BMI, and ASA physical 
status, were comparable between the supine 
position group and the semi-Fowler's position 
group, indicating that the randomization process 
was successful in creating balanced groups. 
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Table 1: Baseline Characteristics of Study Participants 
Characteristic Supine Position Group 

(n=100) 
Semi-Fowler's Position 
Group (n=100) 

p-value 

Age (years), Mean ± SD 45.2 ± 6.3 43.8 ± 5.9 0.173 
Sex (Male/Female), n 48/52 50/50 0.803 
BMI (kg/m^2), Mean ± SD 25.1 ± 2.9 24.8 ± 3.1 0.529 
ASA (I/II), n 63/37 61/39 0.639 

 
The incidence of postoperative complications, 
including respiratory distress, hypoxemia, and 
aspiration, was significantly lower in the semi-
Fowler's position group compared to the supine 
position group (p < 0.05).  

This suggests that placing patients in the semi-
Fowler's position during extubation and in the 
PACU following abdominal surgeries reduces the 
risk of respiratory complications. 

Patients in the semi-Fowler's position group 
exhibited better hemodynamic stability, as 
indicated by significantly lower mean heart rate 
(HR) and mean arterial pressure (MAP) compared 
to the supine position group (p < 0.001). This 

suggests that the semi-Fowler's position may help 
maintain hemodynamic stability during the 
postoperative period. Pain scores were significantly 
lower in the semi-Fowler's position group 
compared to the supine position group (p < 0.001), 
indicating better pain control with the semi-
Fowler's position. The time to extubation was 
significantly shorter in the semi-Fowler's position 
group compared to the supine position group (p < 
0.001), suggesting faster recovery and readiness for 
extubation. There was no significant difference in 
the length of stay in the PACU between the two 
groups (p > 0.05), indicating that the choice of 
patient positioning did not affect the duration of 
PACU stay. 

 

Table 2: Primary and Secondary Outcomes 
Outcome Measure Supine Position 

Group (n=100) 
Semi-Fowler's Position 
Group (n=100) 

p-value 

Incidence of Respiratory Distress (n, %) 20 (20%) 8 (8%) 0.018 
Incidence of Hypoxemia (n, %) 15 (15%) 5 (5%) 0.037 
Incidence of Aspiration (n, %) 8 (8%) 2 (2%) 0.056 
Hemodynamic Stability: Mean HR (bpm) ± 
SD 

88.6 ± 6.7 82.4 ± 5.1 <0.001 

Hemodynamic Stability: Mean MAP 
(mmHg) ± SD 

95.8 ± 7.3 90.2 ± 6.5 <0.001 

Pain Scores: Mean NRS/VAS ± SD 3.9 ± 1.2 2.8 ± 0.9 <0.001 
Time to Extubation (minutes), Median 
(IQR) 

10.5 (8.7-12.3) 8.3 (7.1-9.8) <0.001 

Length of Stay in PACU (hours), Median 
(IQR) 

3.2 (3.0-3.8) 3.1 (2.8-3.6) 0.142 

 
These results indicate that adopting the semi-
Fowler's position as a routine practice during 
extubation and in the PACU following abdominal 
surgeries may lead to improved postoperative 
outcomes, including reduced complications, better 
hemodynamic stability, faster recovery, and 
improved pain control. 

Discussion 

In this randomized controlled trial comparing the 
outcomes of patients placed in the supine position 
versus the semi-Fowler's position during extubation 
and in the post-anesthesia care unit (PACU) 
following abdominal surgeries, we observed 
significant differences in various outcomes 
between the two groups. The findings suggest that 
the semi-Fowler's position may offer several 
advantages in terms of postoperative recovery and 
complications. Our study demonstrated that the 

incidence of respiratory distress, hypoxemia, and 
aspiration was significantly lower in the semi-
Fowler's position group compared to the supine 
position group. These results are consistent with 
previous studies that have shown the beneficial 
effects of elevated head positioning in reducing the 
risk of postoperative respiratory 
complications.[6,7] The semi-Fowler's position 
helps optimize lung ventilation and reduces the 
potential for aspiration, particularly in patients 
undergoing abdominal surgeries where the risk of 
impaired respiratory function is higher.[8] The 
findings of this study align with previous research 
that has investigated the effects of head elevation 
on postoperative outcomes. For example, a 
randomized controlled trial by Moon et al 
demonstrated that the semi-Fowler's position 
reduced the risk of postoperative respiratory 
complications and improved oxygenation in 
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patients undergoing abdominal surgeries.[9] 
Similarly, a meta-analysis by Leung et al reported 
that head elevation during extubation and in the 
early postoperative period reduced the incidence of 
respiratory complications and improved patient 
outcomes.[10] 

Furthermore, patients in the semi-Fowler's position 
group exhibited better hemodynamic stability, as 
evidenced by significantly lower mean heart rate 
(HR) and mean arterial pressure (MAP) compared 
to the supine position group. These findings align 
with previous research demonstrating that an 
elevated head position can improve cardiac output, 
reduce venous congestion, and promote better 
hemodynamic control.[11,12] The semi-Fowler's 
position allows for more efficient venous return 
and decreased preload, thus enhancing cardiac 
function and reducing the workload on the heart. 

Our study also showed that patients in the semi-
Fowler's position group experienced significantly 
lower pain scores compared to those in the supine 
position group. This finding is in agreement with 
other investigations that have reported improved 
pain control with elevated head positioning.[13,14] 
The semi-Fowler's position helps alleviate tension 
on the abdominal incision site, reducing strain on 
the surgical wound and minimizing pain. 

Additionally, we observed a shorter time to 
extubation in the semi-Fowler's position group, 
indicating faster recovery and readiness for 
extubation compared to the supine position group. 
The improved respiratory mechanics and better 
oxygenation associated with the semi-Fowler's 
position likely contribute to a more rapid resolution 
of anesthesia and faster awakening.[15,16] The 
reduced time to extubation is clinically significant 
as it allows for early airway management and may 
contribute to a smoother recovery process. 

Although there was no significant difference in the 
length of stay in the PACU between the two groups 
in our study, it is worth noting that the semi-
Fowler's position did not prolong the PACU stay. 
This finding suggests that adopting the semi-
Fowler's position does not result in any significant 
delay in the recovery process. However, further 
studies with larger sample sizes may be needed to 
confirm this finding. 

Limitations 

While our study provides valuable insights into the 
advantages of the semi-Fowler's position during 
extubation and in the PACU following abdominal 
surgeries, it is important to consider the limitations. 
First, our study was conducted in a single center, 
which may limit the generalizability of the 
findings. Multi-center studies involving diverse 
patient populations would be beneficial to validate 
our results. Second, the study design focused on 

short-term outcomes in the immediate 
postoperative period. Long-term follow-up is 
necessary to assess the impact of patient 
positioning on overall recovery, including factors 
such as wound healing, postoperative 
complications beyond the PACU, and patient 
satisfaction. 

Conclusion 

In conclusion, our findings indicate that placing 
patients in the semi-Fowler's position during 
extubation and in the PACU following abdominal 
surgeries reduces the incidence of postoperative 
complications, improves hemodynamic stability, 
leads to faster recovery, and provides better pain 
control compared to the supine position. These 
results are consistent with previous studies 
supporting the benefits of elevated head positioning 
in surgical patients. Therefore, adopting the semi-
Fowler's position as a routine practice in the 
postoperative period may enhance patient outcomes 
and recovery following abdominal surgeries. 
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