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Case Report: Early Rehabilitation Protocol for Bullae 7
Repair and Pleurectomy: A Case Report
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ABSTRACT

Objectives: Postoperative physiotherapy is routinely prescribed for patients after thoracic
surgeries. There are no established guidelines for exercise prescription after pleural resection

Article info: . surgeries. The present study aimed to determine the effect of an individualized postoperative
Received: 05 July 2020 . physiotherapy program on a patient who underwent pleurectomy.

Accepted: 17 May 2021 Methods: A 19-year-old female patient was admitted to Kasturba Medical College, Mangalore
Available Online: 01 June 2021 ¢ in February 2019. She was diagnosed with right spontaneous pneumothorax; then, she

underwent bullae repair and pleurectomy and was given a 7-day individualized postoperative
physiotherapy. The severity of dyspnoea, chest expansion, and right shoulder range of motion
was recorded on postoperative day 2 and the day of discharge; the six-minute walk distance
was measured on postoperative day 4 and the day of discharge.

Keywords: :  Results: Significant improvements in all the outcomes were found after the individualized
Primary spontaneous post-operative physiotherapy program in the reported patient.

pneumothorax, Thoracic . Discussion: The provided individualized 7-day physiotherapy program improved the chest
surgeries, Rehabilitation, : expansion, shoulder range of motion, rating of perceived exertion scores, and functional
Bullae repair, Physiotherapy :  capacity in the reported patient who underwent bullae repair and pleurectomy.
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Highlights

® An individualized postoperative physiotherapy protocol improved outcomes in a 19-year-old female who under-
went stapling of bullae and right parietal pleurectomy.

® Improved Perme intensive care mobility score and reduced length of Intensive Care Unit (ICU) stay were outcomes
achieved in the ICU.

® Increased chest expansion, functional capacity, and right shoulder range of motion were achieved at discharge from
the hospital in the reported patient.

Plain Language Summary

This report described a 19-year-old girl who experienced difficulty in breathing at her college; she was detected
with a condition in which air got filled in the outer covering of her right lung due to the rupture of thin-walled sacs
in the lung. She underwent surgery where the rupture in the lung was repaired and the outer covering of the lung was
removed. After surgery, she was treated with an individually tailored set of exercises, including breathing and mobility
exercises throughout her hospital stay. Improved chest movements, right shoulder movements, and walking capacity
were achieved. She was discharged from the hospital 7 days after her surgery and was requested to continue the exer-
cises at home. These exercises helped to achieve improved outcomes and can be tailored and tried for other patients

who undergo similar surgeries.

1. Introduction

rimary Spontaneous Pneumothorax

(PSP) is defined as the spontaneous oc-

currence of the presence of air in the

pleural space in individuals without un-

derlying lung disease. It is mostly ob-
served in tall, thin individuals, with cigarette smoking
and the male gender being the other risk factors. Loud
noise, emotional changes, and atmospheric pressure al-
ternations are the precipitating characteristics. The rup-
ture of bulla or a subpleural bleb is believed to be the
most common cause of PSP [1]. The bullae or the blebs
could develop due to numerous characteristics, such as
distal bronchial tree anomaly, distal airway inflamma-
tion, local ischemia, and malnutrition [2].

PSP presents with local pleuritic chest pain along with
shortness of breath. Decreased breath sounds on auscul-
tation, decreased chest wall movement on examination,
and hyperresonant sound on percussion could be found
during assessment [2].

Primary management is oxygen therapy or pleural
drainage. Furthermore, surgical interventions are re-
quired in cases of persistent air leak or recurrent pneu-
mothorax [2, 3]. Surgical interventions include wedge
resection, bullectomy, the stapling of bulla pleurodesis,
and pleurectomy [3, 4]. In patients undergoing thorac-

ic surgeries Postoperative Pulmonary Complications
(PPC) causing significant morbidity and mortality, in-
creased hospital stay and elevated imposed costs are
common. These complications could be attributed to
changes in lung function, altered respiratory mechanics,
reduced lung volumes, respiratory muscle dysfunction,
the retention of secretions, and changes in oxygenation
[5]. Physiotherapy has been found to reduce these com-
plications [6].

Physiotherapy management for thoracic surgeries in-
cludes positioning; pain management using transcutane-
ous electrical nerve stimulation; early mobilization; lung
expansion techniques; airway clearance techniques; in-
spiratory muscle training, and postural correction [7].
We presented a patient with a case of spontaneous pneu-
mothorax who was given individualized physiotherapy
protocol. This program comprised some of these tech-
niques, post stapling of bullae, and pleurectomy.

2. Case Report

A 19-year-old female student, developed sudden
breathlessness associated with chest pain on the right
side while climbing stairs in college at the end of Janu-
ary 2019. She was admitted to a local hospital where the
necessary investigations which included blood tests and
chest X-ray were conducted. She was found to have the
right pneumothorax and was managed by the insertion of
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Table 1. Physical therapy intervention protocol
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Details of Interventions

e Positioning

¢ Lung expansion techniques

Incentive spirometer (Flow)

Diaphragmatic breathing

Thoracic expansion exercise

Ventilatory movement strategy

 Airway clearance technique splinted forced expiratory technique
e Level-wise mobilization (Figure 1)

Improving right shoulder’s range of motion Active/active-assisted range of motion

Incentive Spirometer

e Post-operative Day (POD) 2,3; 5 repetitions 5 sets
® POD 4-7; 10 repetitions 3 sets

Advised to do atleast 10 repetitions every one hour

Range of motion exercises:
¢ Active range of motion exercises for all the limbs; 10 repetitions 1 set

o Right shoulder POD 2-4 pain-free active range of motion exercise POD 5-7

Diaphragmatic breathing
Thoracic expansion exercise
Ventilatory movement strategy
POD 2-7; 10 repetitions 1 set

-Active Range of motion Exercise; 10 repetitions 1 set; Finger ladder exercise,
Abduction and Flexion; 5 repetitions 1 set

Intercostal Tube Drainage (ICD). Her breathlessness and
chest pain reduced; however, the air leak persisted. Thus,
after 7 days of stay in the local hospital, she was shifted
to Kasturba Medical College, Mangalore in February
2019. High-Resolution Computed Tomography (HRCT)
was conducted, suggesting right apical bullae. She un-
derwent right posterolateral thoracotomy, the stapling of
bullae, and parietal pleurectomy for the same.

Physiotherapy reference was given on the second post-
operative day. She complained of pain at the surgical
site, i.e., 8/10 on Numerical Pain Rating Scale (NPRS)
and difficulty in lifting the right arm. Her heart rate was
recorded as 86 beats per minute (BPM), respiratory rate:
22 BPM, peripheral oxygen saturation at rest: 100% and
blood pressure were equal to 127/82 mm Hg. Her height
was 165 cm and her weight was 52 kg. No signs of respi-
ratory distress were found at rest. On examination, chest
expansion was reduced in the upper, middle, and lower
zones. On auscultation, vesicular breath sounds were
present but diminished all over the lung fields. Restric-
tion in the abduction and flexion of the right shoulder
was present due to pain at the surgical site. She received
2 physiotherapy sessions per day which included various
interventions (Table 1).

The patient was shifted out from the Surgical Inten-
sive Care Unit (SICU) on the third postoperative day.

Table 2. The reported patient’s mobility in the ICU
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Same exercises with gradual progression by increas-
ing the number of repetitions and sets were continued.
Finger ladder exercise was added to improve the right
shoulder’s range of motion. The drain was removed on
the sixth postoperative day. The patient was discharged
on the eighth postoperative day. The home program,
consisting of the same interventions was taught to the
patient and her company to maintain the improvements
achieved during the rehabilitation.

The six-minute walk test was conducted as per the Amer-
ican Thoracic Society guidelines [8] on the fourth day after
surgery; the test was repeated on the day of discharge. The
distance was recorded on a 30-meter walk test and the vital
signs were recorded as per the standard guidelines. Perme
ICU mobility score [9] was used to record the mobility
status of the patient in the ICU. Borg’s scale for dyspnoea
was applied to rate the severity of dyspnoea [10].

3. Results

An increase in the Perme ICU mobility score was ob-
served post mobilization. Furthermore, the reviewed pa-
tient was shifted out of the ICU on the third postoperative
day (Table 2). The intensity of breath sounds, and chest
expansion also significantly improved after receiving
therapy (Table 3, Figures 2, 3). The incentive spirometer
values progressed from 600cc/min without a hold on the

Outcomes

Second Post-operative Day

Third Post-operative Day

Perme ICU mobility score

10/32

27/32

Mranian [Fehabilitation Mournal
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Table 3. Chest expansion

Zones of the Chest Second Post-operative Day Day of Discharge
Upper 15cm 2cm
Middle lcm 2.3cm
Lower lcm 3.5cm
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Table 4. Pain and shoulder’s range of motion in the surgical side

Parameters Second Post-operative Day Day of Discharge
Pain (NPRS) 8/10 2/10
Shoulder active range of motion
Flexion 90° 175°
Abduction 90° 170°

second postoperative day to 900 ccs/min with 2 seconds
hold on the day of discharge. A decrease in the pain at
the surgical site, i.e., rated 2/10 on the numerical pain
rating scale (NPRS) and improvement in the shoulder
flexion and abduction was found after providing the ther-
apy (Table 4). An improvement was also detected in the
distance walked during the six-minute walk test, as she
completed the test without any significant hemodynamic
changes, minimal dyspnoea, and fatigue (Table 5).

4. Discussion

The reported patient underwent a 7-day postoperative
physiotherapy program post-surgery. This program in-
cluded lung expansion therapy, splinted forced expira-
tory technique, level-wise mobilization, and shoulder
exercises. The patient had no post-surgical pulmonary
complications; it may be attributed to the individualized
physiotherapy protocol provided to the patient. Early

Table 5. Six-Minute walk test data

Mranian Fehabilitation Mournal

mobilization out of the bed in the ICU improved the
mobility status of the reported patient. This could have
reduced the duration of ICU stay to two days. The early
mobilization has been found to present positive effects in
the earlier studies; the same has significantly reduced the
duration of stay in ICU [11-13].

An improvement was observed in chest expansion
and the right shoulder’s range of motion. The improved
chest expansion could be due to lung expansion exer-
cises. These exercises, such as diaphragmatic breathing,
ventilatory movement strategy, and thoracic expansion
exercise are used to improve the efficiency of ventilation
and gas exchange; subsequently, they increase the excur-
sion of the diaphragm. They are also aimed to counteract
an abnormal breathing pattern in the postoperative pe-
riod. Thoracic expansion exercises also improve the mo-
bility of the chest wall, trunk, and shoulder girdles. An
incentive spirometer is used to prevent alveolar collapse

Fourth Post-operative Day Day of Discharge
Parameters
Pretest Posttest 1 min Pretest Posttest 1 min
BPM (beats per minute) 86 92 87 76 81 75
Respiratory rate (breaths per minute) 22 30 24 20 25 21
Saturation of peripheral oxygen (%) 100 99 100 100 100 100
Blood pressure (mm Hg) 122/80 132/86 126/80 116/80 124/84 116/80
Dyspnoea 0/10 4/10 1/10 0/10 3/10 0/10
Rating of perceived exertion 1/10 6/10 5/10 0/10 2/10 1/10
Laps (30 m) 2 6
Distance (m) 120 360
Time (min) 6 (stopped at 4min 45 sec) 6
Number of breaks in between the test 1 0

Mranian Fehabilitation Mlournal
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Figure 2. Chest radiography on the day of surgery in the re-
ported patient

and atelectasis in patients who have undergone surgery.
Airway clearance techniques facilitate the clearance of
retained secretions; thus, they prevent atelectasis and in-
fection [14].

The improved range of motion could be associated
with reduced pain due to analgesics and exercises pro-
vided for the shoulder. According to Reeve et al., a
shoulder exercise program in the post-operative period
improved function and decreased pain following open
thoracotomy [15]. The significant changes in the dis-
tance covered during the six-minute walk test and the
achievement of the last level of mobilization before dis-
charge indicated an increase in exercise tolerance. This
study signified that an individualized exercise program
positively affected various outcomes of the patient after
thoracotomy.

The limitations of this study were that preoperative
physiotherapy and physiotherapy management for pain
reduction, like transcutaneous electrical nerve stimula-
tion was not provided to the patient. Also, analgesics and
their dosage - which had and influence on the pain out-
come - were not recorded. Furthermore, the long-term
effect of the protocol on the patient was not assessed.
Further evidence is required to determine the effect of
individualized exercise programs on post-operative pul-
monary complications and functional capacity in post-
operative pleurectomy and other thoracic surgeries.

Iranian [Ziehabilitation Blournal
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Figure 3. Chest radiography on the eighth postoperative day

5. Conclusion

We provided an individualized 7-day physiotherapy
program that improved the six-minute walk test distance,
shoulder range of motion, and chest expansion in a pa-
tient who underwent bullae repair and pleurectomy.
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