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ABSTRACT

Upper abdominal surgery (UAS) alters postoperative pulmonary function, as observed by impairment of lung
volumes such as total lung capacity, vital capacity. Impaired clearance of sputum results in a vicious cycle of
colonization and infection of bronchi with pathogenic organisms, dilation of bronchi and further sputum production.
Ten patients undergone UAS were assighed randomly in two groupsequally; their ages ranged from 23 to 60 years.
The group A received Buteyko breathing. The data were collected before and after the same treatment period for both
groups. The evaluation procedure was carried out to measure peak expiratory flow meter. Post treatment evaluation
showed a significant difference in peak expiratory flow meter in both groups but in the favor of group A. Post
treatment result showed a significant differencewithin the group. The post treatment value of group A was 272 which
was better than group B which was 172. Combination of Buteyko breathing with conventional physiotherapy were
considered to bean effective exercise for postoperative pulmonary complications after upper abdominal surgeries.
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INTRODUCTION

Surgery of the abdomen and UAS includes a large
amount of general surgery. These surgeries deal with
complications, risks, and consequences related to a range
of procedures under the broad headings of general
abdominal (laparotomy), esophageal surgery, gastric
surgery, obesity surgery, small bowel surgery, biliary and
duodenal surgery, liver surgery, and pancreatic surgery.*
The global burden of functional gastrointestinal disorders
according to worldwide prevalence and burden of
functional gastrointestinal disorders, results of Rome
foundation global study is >40%.2 FGIDs were more
prevalent among women than men. In India, infectious
diseases accounted for 454 million of 490 million cases of
Gl and liver disorders in 2016.% The type of laparotomy,
procedure, and patient characteristics broadly indicate the
risks and complications.* Wound infection, small bowel

obstruction, enterocutaneous fistula, and incision hernia
are significant complications and consequences that
should also be mentioned. However, the less common
nature of these can be emphasized to the patient.> UAS
includes a bunch of pathophysiological responses, which
cause post-operative pulmonary complications (PPCs).
Postoperative  pulmonary ~ complication  includes
atelectasis, pleural effusion, pneumonia, pulmonary
edema, acute respiratory distress syndrome, and
pneumothorax.®  Surgical duration, anesthesia and
nociception impairment, respiratory function impairment,
mucociliary clearance depression and suppression the
cough reflex leading to secretion retention and reduced
lung volumes, thereby contributing to atelectasis and the
development of infection.” The reported incidence of post
operative pulmonary complications in UAS is between
10% and 50% of patients.® Patients who undergo
abdominal surgery receive general anesthesia. The
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adverse respiratory effect such as depression of the
central respiratory drive caused by administering these
anesthetic agents for surgery leads to unconsciousness,
muscle relaxation, and analgesia, known as the triad
effect.’ The block in the neuro transmission process
impairs the activity. It causes relaxation of the respiratory
muscles, especially the diaphragm, which assumes a
relaxed dome shape, thus impairing the respiratory
muscle function.’® The ventilatory responses to
hypercapnia and hypoxia are significantly impaired even
at low doses of anesthetic drugs. As a result, hypercapnia
is the norm unless artificial ventilation is used, and
severe hypoxemia.l*

The reduction in the diaphragmatic activity and
ventilatory responses decreases lung volume. Anesthesia
and surgery are usually associated with a reduction in
functional residual and vital capacity; FRC may fall to
about 70% of its pre-operation level and remain
depressed for several days.'? Buteyko breathing exercises
have evolved since the 1960s, when Dr. Konstantin
Buteyko, MD, PhD, developed his first respiratory
technique.®®* The mechanism behind BBT cab be
understood by three steps 1. normal breathing 2. control
pauses 3. relaxed reduced volume breathing.}* Breath
stacking is an exercise that helps improve and maintain
the breath size you can take and can be used regularly to
clear mucus from the respiratory tract (secretion
clearance).?®

METHODS
Recruitment samples

After obtaining ethical clearance from institutional ethical
committee samples were recruited who have undergone
UAS in the tertiary care hospital. Convenient sampling
method is utilized. The duration of the study was 3
months. It was started in August 2023 and completed in
October 2023.

Evaluation

All patients were explained about the study procedure and
benefits of the current research work. Informed written
and verbal consent was taken from all the patients earlier
included in the study. Demographic data of patients
including name, age, gender, occupation, any history of
systemic diseases and medications were documented. All
participants were explained about the precautions and
instruction during the intervention sessions.

Intervention

Treatment was carried out for 5 days for each patient.
Group A received Buteyko breathing technique with
conventional physiotherapy treatment group B received

stacked breathing technique with  conventional
physiotherapy treatmentintervention

Patients of both the gender with age group of 18 to 70
were selected on the basis of inclusion criteria. Detailed
subjective assessments was done to rule out any
abnormalities before proceeding for treatment. The
purpose of this study and the treatment was post-
operatively explained to the entire subject population and
was educated regarding the same.

Similar post-operative medical care in terms of
ventilation and pain medications and standardinstitutional
rehabilitation protocol (e.g., bedside mobilizations and
ambulation) was followed for all the patients as per the
hospital policy. Chest physiotherapy intervention with
respect to the study, was started on POD 1 for both
groups. The average time for treatment ranged between
20 min to 40 min.

Group A step 1: Exercise session included Buteyko
breathing with conventional physiotherapy. The patients
were sitting upright and adapted a good posture with
relaxed shoulders and rested lower back. She/he can’t
change breathing before taking CP. Patient wasasked to
take a small breath in and a small breath out hold nose on
the “out” breath, with empty lungs but not too empty until
feeling the first need to breathe in. Release nose and
breathe in through it.

Step 2: Shallow breathing: To monitor the amount of air
flowing through his/her nostrils by placing his/her finger
under the nose in a horizontal position. Then, to breathe
air slightly intothe tip of his/her nostrils. For example,
just take enough air to fill the nostrils and no more.
Breathe in a flicker of air with each breath. The patient
was asked to exhale that to pretend that his/her finger is a
feather, and to breathe out gently onto his/her finger so
that the feather does not move. Breathe out and to
concentrate on calming his/her breath to reduce the
amount of warm air he/she feel on the finger.

Step 3: Putting it together: Take CP. Reduced breathing
for 3 min. Take CP. Reduced breathing for 3 min. Take
CP. Reduced breathing for 3min. Take CP. Reduced
breathing for 3 min. Take CP. Reduced breathing for 3
min.

Group B included stacked breathing exercises with
conventional physiotherapy. Patient was in high sitting
position on the bed with continuous monitoring of
hemodynamic parameters, including oxygen saturation,
pulse rate, non-invasive blood pressure, respiratory rate
and pre-exercise peak expiratory flow rate were measured
by peak flow meter.

Ask the patient to take a deep breath and take 3-4 breath
one over another till the fullness experience in the chest.

Hold the breath for a maximum of 10 seconds.

Ask to expire air by pursed lip breathing or huffing
or splinted coughing (if secretion ispresent)
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Wait for 15-30 before repeating to allow relaxation,
ten repetition and two times daily onPOD 1 to POD5

RESULTS

The total calculated sample size was 10. They were
divided into two groups; BBT group A and SBT group B.
Each group contained 05. Total 24 patients were screened
in which according to the inclusion and exclusion criteria

only 10 patients were selected. Finally, 10 patients (05 in
BBT group A and 05 in the SBT group B) completed the
study protocol and were included for data analysis. Post
treatment evaluation showed a significant difference in
peak expiratory flow meter in both groups but in the favor
of group A. Post treatment result showed a significant
difference within the group. The post treatment value of
group A was 272 which was better than group B which
was 172,

Table 1: Parameters and sample variable of group A and group B.

Parameters Sample variable, (n=05) group A, BBT
Male, n (%) 80

Female, n (%) 20

Age (In years) 39.6+7.092

Weight (kg) 65.4+6.542

Height (cm) 169.6+7.26

BMI (kg/m?) 22.68+0.76

Sample variable, (n=05) group B, SBT
80

20

44.2+17.68

65.6+3.782

162.4+6.06

24.88+0.77

Table 2: Mean and standard deviation of the outcome of group A and group B.

Outcome Group A BBT Group B SBT

Mean Standard deviation Mean Standard deviation
PEFR predicted 470.2 72.17 459.2 31.44
PEFR performed 120 17.32 90 20
Follow up 272 63 174 51
PEFR % reduction 74.42 2.08 79.25 62.05

Table 3: Comparison between both the groups.

Baseline PEFR Follow up PEFR
Group A Group B
BBT SBT P value Tvalue Group ABBT Group BSBT P value T value
120 90 0.0167 3.162 272 174 0.016 3.955

Table 4: Comparison between baseline and follow up of the both the groups.

Group A BBT PEFR Group B SBT PEFR

Baseline Follow up Pvalue  Tvalue Baseline Followup P value T value
120 272 0.0029 6.517 90 174 0.0067 5.150
DISCUSSION surgery as the PEFR is severely affected post-abdominal

Abdominal surgeries are mostly performed under general
anesthesia which impairs respiratory muscle function.
Respiratory muscle function impairment leads to reduced
vital capacity and FRC.® Because of anesthesia
respiratory system is depressed which affect cough
reflex.” There is a reduction in functional residual
capacity (FRC), of inspiratory (IRV) and expiratory
reserve volumes (ERV) and vital capacity (VC), also
causing a reduction in expiratory flow, probably due to
the reduced diaphragmatic activity.'® Physiotherapy has a
mainstay in management of post-surgical complications.®

Peak expiratory flow rate

Peak expiratory flow rate is an important measure to
evaluate the patient’s expiratory capacity post abdominal

surgery. In the present study patients were having more
reduction in PEFR on POD 1 group A 120 and group B
90 if compared to POD 5 which improved to group A 272
and group B 174. Peak expiratory flow rates improved in
both groups post treatment with group A and group B
(Table 3). Group A showed significant improvement as
compared to the group B.In within the group analysis
both the groups showed significant improvement as a
result of stacked breathing and Buteyko breathing given
to the respective groups. As the present study showed
reduced PEFR in baseline in both the groups with
(p=0.0167) (Table 1) which can be the result of pain,
reduced diaphragmatic movement and retained secretions.
As both breathing exercises improves the basal expansion
with the help of inspiratory and expiratory hold. the
results on POD 5B showed significant improvement. Ford
et al studied 15 patients undergoing upper abdominal
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surgeries and his data indicated reduced diaphragm
activity in the postoperative period, with a shift from
predominantly abdominal to rib cage breathing. There
was a reversal toward normal function by 24 hours®. This
reduction in diaphragm function may be responsible for
the atelectasis, reduced vital capacity, and hypoxemia in
postoperative patients. This was confirmed in the study
done by Julie et al in which PEFR was found to be
significantly reduced at 60 minutes, 24 hour and 48
hours after UAS.?! According to ciao et. al. peak of
postoperative diaphragm dysfunction occurs in the period
between two to eight hours after surgery, returning to
preoperative values in seven to ten days, interfering in
most spirometric values, including PEF.?? In the present
study the percent reduction values have improved within
5 days. The limitation of the study includes the smaller
sample size and a wide age gap between the patients
which could have been specified.

CONCLUSION

The present study shows that Buteyko Breathing has
showed more statistically significant results as compared
to Stacked Breathing Technique. The PEFR has improved
in the group A as compared to the group B. So, Buteyko
Breathing Technique can be utilized in patients with
abdominal surgery in the rehabilitation of the patients.
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