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ABSTRACT
Introduction: Laparoscopic cholecystectomy is frequently 
performed in acute, chronic, symptomatic, and asymptomatic 
cholelithiasis. It is simple, safer, and requires less recovery 
time than open cholecystectomy, which is why this procedure 
is increasingly utilised for various abdominal surgeries. Patients 
may experience postoperative pulmonary problems during the 
recovery phase and as per available literature there is a noticeable 
decline in the vital capacity of the patient. It was observed that 
Buteyko breathing and breath stacking breathing techniques has 
a good impact on the physiological parameters and vital capacity 
of patients with hypertension, asthma, Chronic Obstructive 
Pulmonary Disease (COPD), and other respiratory conditions.

Need of the study: Buteyko breathing and breath stacking 
breathing techniques are effective in different conditions like 
hypertension, asthma, and cardiac surgery. The need of the 
study is to compare both techniques and find out which one is 
more effective and implement that with the standard exercises 
in the patients to help them improve their quality of life, reduce 
hospital stay, and improve lung capacity.

Aim: To compare the effects of the Breath Stacking Technique 
(BST) and Buteyko Breathing Technique (BBT) on the 
physiological parameters of patients undergoing laparoscopic 
cholecystectomy. 

Materials and Methods: This will be a randomised controlled 
trial in which 140 patients will be included using purposive 
sampling via block randomisation. The study will be 
conducted in Surgery Intensive Care Unit (SICU) of Maharishi 
Markandeshwar Medical College and Hospital, Kumarhatti, 
Solan, from December 2023 to May 2024. Patients in Group-A 
will perform the BBT and Group-B will perform the BST. Each 
cycle of breathing consists of five repetitions with five sets and 
30 seconds of rest in between. Outcome measures will be taken 
at baseline and after intervention on Postoperative Day 1 (POD). 
The normality of the data will be checked by Kolmogorov- 
Smirnov test. A paired t-test will be used if the data is normal, 
and the Wilcoxon Signed Rank test will be used if the data is 
non-normal. A p-value < 0.05 will be considered significant.

INTRODUCTION
Cholelithiasis is a frequent, chronic hepato-biliary condition that 
occurs due to the malfunction in the metabolism of bile acids, 
bilirubin, and cholesterol [1]. The prevalence rate of cholelithiasis is 
2-29%, which is more common in women, in India. Nonetheless, 
80,000 Americans are admitted to hospitals due to gallstone 
disease each year, affecting over 20 million people in the country. 
On the contrary, Black Americans (13.9% of women and 13.9% of 
men) and Asian populations (5-20%) have shown an intermediary 
prevalence rate [2].

A more conservative and minimally invasive surgical technique 
called laparoscopic cholecystectomy is used to remove a 
damaged gall bladder. Laparoscopic surgeries have been used for 
stomach, oesophagus, bowel, liver, and kidney resection [3]. These 
procedures are minimally invasive, require small incisions, and 
are preferable to exploratory surgery because of less discomfort, 
lower risk of bleeding, and faster recovery period due to fewer 
lacerations [4]. A previous study has shown that patients who 
undergo cholecystectomy are more likely to suffer from respiratory 
complications and have a 40%-50% reduction in vital capacity 
compared with their preoperative level [5]. Postoperative pulmonary 
complications are very common after cholecystectomy. It directly 
affects the respiratory mechanism and pulmonary function and 

leads to certain complications such as changes in the respiratory 
rate, ventilation-perfusion ratio, reduced mobility of the diaphragm, 
and depressed central nervous system [6,7].

The rehabilitation regime of individuals who undergo laparoscopic 
cholecystectomy is crucial for which chest physiotherapy and 
other techniques play an important role [8]. It includes percussion, 
vibration, postural drainage, autogenic drainage, and different 
breathing techniques. Arora R et al., conducted a study to identify the 
effectiveness of the BBT on functional capacity and haemodynamic 
parameters in primary hypertensive patients. It showed that both 
Systolic Blood Pressure (SBP) and Diastolic Blood Pressure (DBP) as 
well as Resting Heart Rate (RHR) exhibits a considerable decrease 
[9]. Another study was conducted among university football 
players to determine the effects of Buteyko breathing. It showed a 
considerable improvement in RHR, SBP and DBP, VO2 max, Control 
Pause (CP), and other cardiorespiratory parameters [10].

Buteyko breathing and stacking breathing are both effective and 
report no harm, as documented in the literature. However, there is a 
lack of literature available for comparison of both these techniques 
in any kind of abdominal surgery. Therefore, this study aimed to 
determine which breathing technique is more effective in improving 
physiological parameters in patients undergoing laparoscopic 
cholecystectomy. 
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Primary objectives: To identify the effect of Buteyko breathing in 
improving physiological parameters {Heart Rate (HR), Respiratory 
Rate (RR), Oxygen Saturation (SpO2), and Blood Pressure (BP)} of 
the patients with laparoscopic surgery.

To identify the effect of breath stacking in improving physiological 
parameters (HR, RR, SpO2, and BP) of the patients with laparoscopic 
surgery.

Secondary objectives:

To determine which technique showed better results on •	
physiological parameters based on age and gender.

To compare which technique is more effective in improving pain •	
in patients with laparoscopic surgery.

null hypothesis (h0): No significant difference will be found 
in physiological parameters in patients who performed 
Buteyko breathing or stacking breathing after laparoscopic 
cholecystectomy.

alternate hypothesis (ha): Significant differences will be found in 
physiological parameters in patients performing Buteyko breathing 
or stacking breathing after laparoscopic cholecystectomy.

RevIew Of LITeRATURe
The effect of upper abdominal surgeries on respiratory mechanics 
and pulmonary function are well known to cause postoperative 
pulmonary complications likely, tachypnea, decreased diaphragm 
mobility, changes in ventilation-perfusion ratio, central nervous 
system depression, and reduced cough efficacy [7]. Previously, 
a randomised controlled trial was done in which 34 patients 
participated and were split into two groups: the breath stacking 
(BS) group (n=18), who received both BS and standard 
physiotherapy, and the control group (n=16), which received 
standard physiotherapy. From the second POD up to hospital 
discharge, both groups received two exercise sessions per day. 
The Forced Vital Capacity (FVC) and tidal volume (TV) were the 
key results. The frequency of gastrointestinal, cardiovascular, and 
pulmonary side-effects was used to evaluate the safety of BS. The 
trial discovered that the BST decreased RR and improved SpO2 in 
patients with abdominal surgery [11].

A study was conducted among young asthmatic patients to 
find out the effectiveness of Buteyko breathing on functional 
and clinical parameters. Over the course of three months, two 
groups of asthmatic patients (n=30 each) receive either BBT or 
conventional therapy (UT) with or without BBT, were examined 
using a randomised, controlled methodology. The study showed 
improvement in breathing patterns, a reduction in the use of 
respiratory pharmacotherapy, and a mild increase in the bronchial 
volume. Self-controlled buteyko breathing was well accepted by 
the participants and could be used as supporting tool in asthma 
therapy being worth of wider attention in clinical practice [12].

Another study was done among young adults in which 80 participants 
who were selected for research were given a detailed explanation 
of the process and instructed on how to use the BBT. Pre-test 
evaluation was done at baseline HR, BP, Rate of Perceived Exertion 
(RPE), and Pulmonary Function Test (PFT). Post-test evaluation 
of outcome measures was done after 12 minutes of intervention. 
Study concluded that there was significant decrease in the SBP and 
increase in HR, RPE and in forced expiratory volume [13].

A study that compares the two methods was conducted on 
asthmatic individuals. Based on the inclusion criteria, patients 
(n=60) between the ages of 20 and 40 were enrolled in the study 
investigation. The Buteyko and stacking breathing techniques were 
applied to the participants in split groups, following that order. The 
pre-and post-measures were assessed using peak flow meters and 
a modified Borg scale, and it was found that Buteyko breathing 
is more efficient than the breath stacking approach [14]. Multiple 
studies have shown that the use of BBT helps to decrease HR, 

SBP and DBP, pulse rate, and SpO2 [3,15]. On the other hand the 
use of the BST helps in reduction of respiratory work, improves 
lung volume, gaseous exchange, lung mechanics, respiratory 
performance, peripheral oxygenation and also helps to recover 
pulmonary function [11,16-18]. 

A randomised control trial was done to find out the effectiveness 
of incentive spirometer and BBT on CP. Two groups of 40 patients 
were randomly assigned. BBT was performed by Group-A and 
incentive spirometer was done by Group-B. Data collection was 
done in three phases. Phase 1: On the first POD, a stopwatch was 
used for both techniques to measure baseline data of the control 
Phase 2: For five consecutive days, individuals were advised to 
perform BBT and incentive spirometry twice a day for five minutes. 
Phase 3: On the 5th day, post-treatment measures were evaluated. 
Results showed that the incentive spirometer (p-value 0.01) was 
effective as compared to buteyko breathing (p-value 0.18) [19].

MATeRIALS AND MeTHODS
The present study will be a single-blinded, randomised controlled 
trial in which patient will be blinded to intervention. The total 
duration of the study will be for 6-months from December 2023 to 
May 2024. The patients will be recruited from the Surgery Intensive 
Care Unit (SICU) using purposive sampling. Informed consent will 
be obtained and duly signed by the patients before recruitment. 
Study protocol complies with principles outlined in the Standard 
Protocol Items: Recommendations for Interventional Trials 
(SPIRIT) and is approved by the Institutional Ethical Committee 
with reference number MMMCH/IEC/23/765. The study has 
been registered in clinicaltrials.gov with registration number 
CTRI/2024/03/063688. The research will be conducted per the 
Code of Ethics of the World Medical Association (Declaration 
of Helsinki) and the National Ethical Guidance for Biomedical 
Research [20,21]. All procedures will be performed under relevant 
guidelines, regulations and ethical principles.

The study aims to recruit 140 patients aged between 30 to 60 
years. 

Inclusion criteria for patient recruitment will be male and female 
patients with only laparoscopic cholecystectomy on POD-1, 
Glasgow Coma Scale (GCS) score 13 and above, oriented to time, 
place and person, non-smoker, patient with normal build as per 
ASIAN Body Mass Index (BMI) classification [22] and normal body 
temperature (37°C).

Patients with respiratory distress, acute chest pain, chest deformity, 
any other illness such as Chronic Obstructive Pulmonary Disease 
(COPD), asthma, Tuberculosis (TB), pneumonia, pleural effusion, 
haemodynamically unstable patients, previous abdominal surgery 
and patients with psychiatric disorders will be excluded from the 
study. 

Sample size calculation: The sample size was calculated using 
G*power 3.1.9.4 software (Franz Faul, University of Kiel, Kiel, 
Germany), where the level of significance (α), power of the study (1-β) 
and clinically significant difference were 0.05, 0.80 and 0.5 (medium 
effect size), respectively [23]. The sample size was calculated as 
128 patients. After the addition of 10% dropout, the final sample 
size was n=140, allocated into two groups (70 patients per group) 
using block randomisation.

Procedure
The study will be explained and if patients are not able to perform 
exercise, after giving consent (because of any reason), they will be 
excluded from the study. A curtain will be placed to maintain the 
privacy of the patient, as well as for intervention. Patient will be asked 
to lie in a semi-fowler position with minimal clothing for intervention, 
with head-end elevated to 30o-45o and pillows placed under the knee 
to keep the diaphragm in a relaxed position. Physiological parameters 
will be measured on the baseline and after the intervention, such as 
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RHR and SpO2 using a pulse oximeter (Model: MCP X1805), resting 
SBP and DBP by a sphygmomanometer (Model: BPDL 237) and 
movement of the rib cage will be observed for RR using a mobile 
phone stopwatch (OPPO f11) for one minute. Pain assessment with 
the help of NPRS will be measured before and after the intervention.

Group-a: Buteyko Breathing technique (BBt): The patient will 
be instructed to take 2-3 normal breaths. Subsequently, they were 
asked to take a deep inspiration followed by expiration and hold it by 
plugging the nose using the index finger and thumb until they had an 
urge to breathe again. This cycle will be repeated five times and five 
sets will be completed with 30 seconds rest in between [10,12,14]. 
Total time taken for the intervention will be approximately 15 minutes. 
Immediately after the intervention, all parameters will be documented. 
The intervention will be provided for only one day on POD-1.

Group-B: Breath Stacking technique (BSt): The patient will be 
asked to take 3-4 consecutive breaths one after another, hold them 
as long as they can, and then slowly exhale through pursed lips. 
This cycle will be repeated five times and five sets are completed 
with 30 seconds rest in between [14,24]. The intervention will take 
approximately 15 minutes. Immediately after the intervention, all 
parameters will be documented. The intervention will be provided 
for only one day on POD-1.

Measurement time points: The schedule of enrolment, 
interventions, and assessments of the study protocol has been 
illustrated in [Table/Fig-1]. Every assessment listed, will be carried 
out twice during the measurement period.

analysis will be done by the researcher. Patient demographic details, 
their allocation, and the result of intervention will be maintained by 
the primary investigator and kept confidential.
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timepoint t0 t0 t0 t1 t2

enrolment

Eligibility screen X

Informed consent X

(HR, RR, SpO2, BP) X

Allocation X

intervention

Experimental group-1 (BBT)  

Experimental group-2 (BST)  

assessments

(Pre HR-Post HR) X X X X

(Pre RR-Post RR) X X X X

(Pre SpO2-Post SpO2) X X X X

(Pre SBP-Post SBP) X X X X

(Pre DBP-Post DBP) X X X X

[Table/fig-1]: Schedule of enrolment, interventions, and assessments of the study 
protocol. 
BBT: Buteyko breathing technique; BST: Breath stacking technique; HR: Heart rate; RR: Respiratory 
rate; SpO2: Peripheral oxygen saturation; BP: Blood pressure; SBP: Systolic blood pressure; 
DBP: Diastolic blood pressure; t0: Allocation and enrolment; t1: Pre-intervention; t2: Post-
intervention

Primary outcome measures: Primary outcome measures will be 
RR, SBP and DBP, SpO2, and pulse rate [25-27].

Secondary outcome measures: Secondary outcome measure The 
secondary outcome  will be Numerical Pain Rating Scale (NPRS) for 
assessment of pain [28].

STATISTICAL ANALYSIS
The statistical analysis of data will be performed by using a Statistical 
Package for Social Science (SPSS) version 20.00 (SPSS version 
20.0 Inc., Chicago, IL) software. The normality of the data will be 
checked by Kolmogorov-Smirnov test. A paired t-test will be used 
if the data is normal otherwise Wilcoxon Signed Rank test will be 
used and a p-value <0.05 will be considered significant.

harm and safety of data: Previous studies showed that both 
these breathing techniques are safe and no harmful/adverse effect 
is observed. If any adverse effect is observed during study, interim 
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