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Abstract:

Background: Postoperative pulmonary complications (PPCs) are significant contributors to morbidity and
prolonged recovery in patients undergoing cancer and laparoscopic surgeries. Chest physiotherapy (CPT) has
been widely utilized to prevent PPCs and improve respiratory outcomes. However, its effectiveness in the
immediate postoperative period, particularly in laparoscopic procedures, remains insufficiently explored.

Aim: To evaluate the effectiveness of chest physiotherapy during the immediate postoperative period in
improving respiratory outcomes and recovery among patients undergoing cancer and laparoscopic surgeries.
Methods: In this prospective randomized controlled pilot study, 120 individuals were randomly assigned to one
of two groups: the intervention group (n = 60) getting CPT and the control group (n = 60) receiving
conventional postoperative care. The study was carried out at Jawaharlal Nehru Medical College and Hospital
(JLNMCH), Bhagalpur. Records were kept on baseline characteristics, pulmonary function, surgical problems,
length of hospital stay, and patient satisfaction. With a p-value of less than 0.05 deemed statistically significant,
data analysis was carried out using SPSS version 23.0.

Results: Baseline characteristics were comparable between the groups. The intervention group demonstrated
significant improvements in pulmonary function (3.2% vs. 2.5%, p=0.04) and incentive spirometry performance
(1100 mL vs. 900 mL, p=0.03). Postoperative complications occurred in 13% of the intervention group and 12%
of the control group (p=0.84). There was no significant difference in the mean length of hospital stay (4.0 days)
or patient satisfaction scores (8.5 vs. 8.6, p=0.74).

Conclusion: CPT during the immediate postoperative period significantly improved pulmonary recovery
parameters, though it did not reduce the rate of PPCs, length of hospital stays, or patient satisfaction. These
findings suggest that CPT can be a valuable addition to postoperative care protocols for enhancing respiratory
recovery.

Recommendations: It is advised to conduct more extensive, multicentric research to confirm these results and
establish standardized guidelines for implementing CPT in postoperative care, particularly for patients
undergoing laparoscopic surgeries.

Keywords: Chest physiotherapy, postoperative pulmonary complications, laparoscopic surgery, pulmonary
function, randomized controlled trial.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

After laparoscopic procedures and cancer enhance patient outcomes and lower the prevalence

treatments, one of the most frequent and dangerous
problems is postoperative pulmonary complications
(PPCs). These complications, including atelectasis,
pneumonia, and respiratory failure, significantly
contribute to increased morbidity, extended
hospital stays, and higher healthcare costs [1].
Chest physiotherapy (CPT) has emerged as a vital
component of perioperative care, seeking to
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of PPCs. The importance of CPT has been
particularly emphasized in the context of thoracic
and abdominal surgeries, where postoperative
respiratory function is often compromised.

The advantages of CPT in improving postoperative
recovery have been emphasized by recent studies.
Deep breathing exercises, incentive spirometry, and
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mobilization are examples of physiotherapy
techniques that have been shown to effectively
prevent PPCs and enhance pulmonary function
when started early [2]. These techniques have been
integrated into Enhanced Recovery After Surgery
(ERAS) protocols, which have shown greater
functional recovery and shorter hospital stays [3].
Notwithstanding these developments, little is
known about the function of CPT in patients having
laparoscopic procedures, especially in the early
postoperative  phase.  The  usefulness of
perioperative physical therapy in lowering PPCs in
high-risk surgical groups was highlighted by a
comprehensive study conducted by Canet et al.
(2020) [4]. The analysis did however also draw
attention to the scant data that supports particular
physiotherapy techniques in laparoscopic surgeries.
Likewise, a randomized controlled trial conducted
by Ratnayake et al. (2021) showed that CPT
significantly improved respiratory outcomes for
patients having lung cancer surgery; however,
results for minimally invasive operations were less
clear [5].

In laparoscopic surgeries, which are associated
with fewer PPCs than open procedures, the
necessity and timing of CPT interventions have
been debated. Some studies have suggested that
immediate postoperative CPT may enhance early
mobilization and prevent respiratory complications
[6]. However, other findings indicate that standard
postoperative care without additional CPT may be
sufficient for low-risk patients [7]. This
inconsistency underscores the need for further
research to establish evidence-based guidelines for
CPT in this patient population. To evaluate the
effectiveness of chest physiotherapy during the
immediate postoperative period in improving
respiratory outcomes and recovery among patients
undergoing cancer and laparoscopic surgeries.

Methodology

Study Design: This study is a prospective
randomized controlled pilot trial.

Study Setting: The study was conducted at
Jawaharlal Nehru Medical College and Hospital
(JLNMCH), Bhagalpur, a tertiary care institution
with  specialized facilities for cancer and
laparoscopic surgeries. The study was carried out
over a period of 6 months.

Participants: A total of 120 adult patients
undergoing elective cancer or laparoscopic surgery
at JLNMCH were enrolled in the study.
Participants were randomly allocated into two
groups: the intervention group, which received
chest physiotherapy, and the control group, which
received standard postoperative care.
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Inclusion Criteria

e  Adults aged 18-70 years.

e Scheduled for elective cancer or laparoscopic
surgery.

e Physically able and willing to perform chest
physiotherapy.

e  Provided written informed consent.

Exclusion Criteria

e Patients with pre-existing pulmonary diseases
(e.g., COPD, asthma).

e History of respiratory infections within 4
weeks prior to surgery.

e Hemodynamic instability or contraindications
to physiotherapy.

e Refusal to participate or inability to comply
with study procedures.

Bias: Randomization was carried out utilizing a
computer-generated random sequence in order to
lessen bias. The use of sealed opaque envelopes
was used to assure allocation concealment. The
assessors who were recording the results were
blinded to the group assignment in order to prevent
observer bias.

Data Collection: Baseline data, such as
demographics, = medical  background, and
preoperative respiratory status, were collected.
Postoperative data, such as respiratory parameters,
incidence of complications, and duration of
hospital stay, were recorded. Data collection was
performed using a standardized and validated case
record form.

Procedure: The intervention group's patients
underwent chest physical therapy six hours after
surgery, which  comprised guided early
mobilization, incentive spirometry, and breathing
exercises. ~ The physiotherapy sessions were
supervised by trained physiotherapists and
continued for the first 48 hours post-surgery.
Standard postoperative care without any extra
physiotherapy interventions was given to the
control group. All patients were monitored for any
adverse events or respiratory complications.

Statistical Analysis: SPSS version 23.0 was used
to conduct the statistical analysis. Clinical and
demographic data were summarized using
descriptive statistics. Categorical variables were
evaluated using Fisher's exact tests or chi-square
tests, while continuous variables were studied using
independent t-tests or Mann-Whitney U tests,
depending on the data distribution. A p-value of
less than 0.05 indicated that the results were
statistically significant. The data were displayed as
percentages, median (interquartile range), or mean
+ standard deviation, depending on the situation.
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Results chest physical therapy) and 60 of whom were
assigned to the Control Group (receiving

The study involved 120 individuals, 60 of whom . )
conventional postoperative treatment).

were assigned to the Intervention Group (receiving

Table 1: Baseline Demographics and Characteristics

Characteristic Control Group (n=60) | Intervention Group (n=60) | p-value
Mean Age (years) 495+£52 49.5+£4.8 0.97
Gender (Male, n [%]) 30 (50%) 40 (67%) 0.03*
Gender (Female, n [%]) 30 (50%) 20 (33%) 0.03*
Mean Preoperative Pulmonary Function (%) | 82.0+3.5 82.0+3.6 0.95

* Statistically significant difference in gender distribution.

Age and preoperative pulmonary function were
well matched between the two groups, and no
discernible differences were seen. Nonetheless, the
distribution of genders among the groups differed
statistically significantly.

The outcomes of interest, including postoperative
complications, length of hospital stay, and patient
satisfaction, are presented in Table 2.

Table 2: Postoperative Outcomes

Qutcome Control Group (n=60) Intervention Group (n=60) p-value
Postoperative Complications (n) 7 (12%) 8 (13%) 0.84
Mean Length of Hospital Stay (days) 4.0+ 0.9 4.0+ 0.8 0.89
Mean Patient Satisfaction Score 85+0.5 8.6+0.6 0.74

Postoperative Complications: Both groups had a
comparable rate of complications, with 7 cases in
the control group and 8 in the intervention group (p
=0.84).

Hospital Stay: The mean hospital stay was
identical across both groups at 4.0 days (p = 0.89).

Patient Satisfaction: Patient satisfaction was high
in both groups, with mean scores of 8.5 and 8.6,

respectively, showing no significant difference (p =
0.74).

Trends suggest that participants in the intervention
group had slightly better satisfaction and
comparable complication rates despite additional
physiotherapy  interventions. = However, no
statistically significant benefits were observed.

Table 3: Comparison of Respiratory Recovery Parameters

Parameter Control Group (n=60) | Intervention Group (n=60) | p-value
Improvement in Pulmonary Function (%) | 2.5+0.8 32+1.0 0.04*
Incentive Spirometry Performance (mL) 900 + 200 1100 + 250 0.03*

* Statistically significant difference observed.

The intervention group showed a statistically
significant ~ improvement in  postoperative
pulmonary function and incentive spirometry
performance, suggesting potential benefits of chest
physiotherapy.

Discussion

The study included 120 participants. Baseline
characteristics, including age and preoperative
pulmonary function, were well-matched between
groups, ensuring comparability. However, there
was a significant difference in gender distribution,
with more males in the intervention group (67%)
compared to the control group (50%).

The two groups' postoperative outcomes in terms of
complications, length of hospital stay, and patient
satisfaction were similar. There was no statistically
significant difference between the control and
intervention groups' rates of postoperative
complications, which were 12% and 13%,
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respectively (p = 0.84). Both groups had a mean
hospital stay of 4.0 days, indicating that the
addition of chest physiotherapy did not prolong or
reduce hospital stays significantly. Patient
satisfaction scores were high in both groups,
averaging 8.5 and 8.6, respectively, with no
significant difference observed (p = 0.74). Despite
similarities in primary outcomes, the intervention
group demonstrated significantly better
improvements in respiratory recovery parameters.
Postoperative pulmonary function improved by
3.2% in the intervention group compared to 2.5%
in the control group (p = 0.04). Additionally, the
intervention group achieved significantly better
incentive spirometry performance (1100 mL vs.
900 mL; p = 0.03), suggesting that chest
physiotherapy effectively enhanced respiratory
function and recovery.

Postoperative physiotherapy has been shown to
significantly improve outcomes across various
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types of surgeries, including cancer and
laparoscopic procedures. Saidul et al. (2024)
demonstrated that chest physiotherapy significantly
reduced postoperative complications, pain, and
hospital stays for patients undergoing major
abdominal surgeries. Their study highlighted
improvements in oxygen saturation and respiratory
distress measures compared to a control group [8].
Similarly, Jonsson et al. (2019) found that in-
hospital physiotherapy increased physical activity
levels, including step counts and accelerometer
measures, during the first days following lung
cancer surgery. However, long-term effects on six-
minute walk tests and spirometry were not
observed, suggesting the benefits were immediate
but not sustained [9].

In patients having upper abdominal procedures,
Boden et al. (2018) found that a single preoperative
physiotherapy session dramatically reduced the
incidence of postoperative pulmonary problems,
including pneumonia. By minimizing the
requirement for critical care without the need for
further postoperative respiratory physiotherapy,
this technique was successful [10]. In bariatric
surgery, Duymaz et al. (2019) found that, in
comparison to mobilization alone, chest physical
therapy plus mobilization enhanced lung function,
oxygen saturation, functional capacity, and quality
of life. Dyspnea symptoms were also markedly
reduced by this combination therapy [11]. Further
evidence by Boden et al. (2021) indicated that
preoperative physiotherapy interventions lowered
respiratory infection rates, oxygen therapy needs,
and antibiotic use in patients recovering from major
abdominal surgeries. The study demonstrated the
value of such interventions in reducing pulmonary
collapse and infections, leading to an overall
reduction in postoperative respiratory
complications [12].

Conclusion

The results indicate that while chest physiotherapy
may not significantly impact overall outcomes such
as complications, hospital stay, or patient
satisfaction, it has a positive effect on respiratory
recovery parameters. Improved pulmonary function
and incentive spirometry performance in the
intervention group suggest that chest physiotherapy
could play a critical role in enhancing respiratory
outcomes in the immediate postoperative period.
These findings support the inclusion of chest
physiotherapy as a supplementary intervention in
postoperative  care  protocols for  patients
undergoing cancer and laparoscopic surgeries. To
confirm these findings and ascertain the wider
application of chest physical therapy in other
clinical contexts, bigger, multicenter trials are
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necessary, as evidenced by the lack of significant
differences in main outcomes.
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