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ABSTRACT

Decortication surgery is indicated in case of thickened pleural layer leading to atelectasis of the underlying lung
parenchyma. It is done to prevent further restriction of the lung parenchyma. Atelectasis and collapse of lung
following decortication is a common complication following the surgery. Chest physiotherapy following decortication
helps in preventing the damage to the lungs and also helps in maintaining and regaining good lung function post-
surgery. We present a case of right lung decortication surgery with bullectomy where various physiotherapy
intervention and techniques were started early post-surgery to attain good lung expansion and prevent complications.
Physiotherapy interventions like segmental breathing exercises, chest proprioceptive neuromuscular facilitation
techniques, lung expansion exercises, unilateral expansion exercises, use of incentive spirometer, airway clearance
techniques, resistance training and early mobilisation showed significant improvement in the chest excursion and
expansion along with improved inspiratory capacity. Along with this it also helps in reducing the length of ICU
(Intensive care unit) stay. Physiotherapy along with early mobilisation when started in the early postoperative period
following decortications and bullectomy surgeries is useful to obtain better outcomes and shorten length of ICU stay.
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exercise, Chest PNF

INTRODUCTION

Secondary pneumothorax is a common complication
following chronic obstructive pulmonary disease (COPD)
due to chronic smoking.! It can also damage the lung
parenchyma and the pleural layer. Chronic disease
pathology can lead to fibrotic thickening of the pleural
layers that may restrict the lung expansion further leading
to destruction of the lung tissue. Decortication surgeries
are undertaken in view of thickening of the underlying
pleural layers due to chronic damage to the lungs.
Thoracic decortication involves the removal of
abnormally formed fibrous tissue from the pleural
surfaces as well as removal of fluid, pus, or debris from
the pleural space to facilitate the lung expansion. It
includes the removal of thickened and fibrotic pleura that

restricts lung expansion.?® Bullectomy is performed
whenever there is an air-filled bulla detected on the chest
radiograph. Most patients considered for surgery have
symptoms of dyspnoea, pain, or spontaneous
pneumothorax.*  Physiotherapy  following  thoracic
surgeries when initiated early have proven to be
beneficial in many instances. Pulmonary rehabilitation
including various physiotherapy techniques along with
early mobilisation in post thoracic surgeries help in faster
recovery and shorter ICU stay.>®

CASE REPORT

A 26-year-old male, chronic smoker for 12 years,
alcoholic for 4 years, was diagnosed as a case of
secondary pneumothorax on the right side with
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emphysematous bullae. He was treated with antibiotics
and multivitamins along with ICD (intercostal drain)
pigtail insertion for 12 days (Figure 2). His HRCT (High
resolution computerised tomography) (Figure 3) revealed
presence of multiple emphysematous bullae over bilateral
lungs right more than left along with collapsed right
lower segment and thickened pleura over the right lung.
He was posted for decortication with bullectomy surgery.
Post-surgery the patient was referred for physiotherapy.
On observation the patient had undergone a right
posterolateral  thoraotomy for decortication and
emphysematous bullectomy. The patient had an ICD with
column movement being present and absence of BPF
(bronchopleural fistula) and a mediastinal drain in situ.
He was on 4 L of oxygen via face mask maintaining the
vitals of 89 bpm heart rate, saturation of 98% and
respiratory rate of 28/min with a blood pressure of 128/80
mmHg. On auscultation the air entry was severely
reduced over right upper, middle and lower zones, infra-
axillary, infra mammary area and posteriorly all over. His
chest excursion was reduced evidently over the right. His
x-ray showed right pneumothorax with collapsed right
lung middle and lower segments (Figure 4). He was
started with chest physiotherapy session which included
patient education, smoking cessation counselling and
exercise sessions. The exercise sessions included manual
chest percussion and vibrations along with modified
postural drainage positions followed by forced expiratory
techniques with splinting the suture site, assisted huffing
coughing techniques, chest PNF (proprioceptive
neuromuscular facilitation) for intercostals (10 reps x 2
sets each), posterior basal lift, along with apical, middle
and posterior segmental tactile facilitation techniques
combined with deep breathing maneuvers (10 reps x 2
sets). Segmental breathing and segmental thoracic
expansion exercises for the right lung were initiated (10
reps x 2 sets). Expiratory breathing techniques using the
balloon bladder, followed by deep inspiratory techniques
with the help of incentive spirometer (10 repsx2-3 sets).
The patient was able to generate 900cc of Inspiratory
volume. Bronchial hygiene maintenance was achieved
with ACBT (Active cycle of breathing technique) (2-3
cycles). Early mobilisation techniques included in-bed
general mobility for bilateral upper limb and lower limb
(10 repsx1 set), postural correction exercises, and edge of
bed sitting was done. All the exercises were performed
for 10 repetitions and 2 sets. As well as patient was
advised to repeat the exercises every 4 hourly. His chest
x-ray following the BD physiotherapy sessions showed
good amount of right lung expansion (Figure 5) along
with improved air entry on auscultation and improved
chest excursion on the right side. The same protocol was
followed for three days along with progression with
inspiratory hold techniques for 3 sec progressed to 5 secs,
incentive spirometry 1200 cc along with Inspiratory holds
and progression of mobilisation to chair sitting,
ambulation (40 metres progressed to 120 mts), upper and
lower limb strengthening with weights (500 gm
progressed to 1 kg ten repetitionsx2 sets).

Figure 1: Chest x-ray taken on the day of admission
suggestive of right sided pneumothorax with large
emphysematous bullae).

Figure 2: Chest x-ray after 12 days of ICD insertion,
with pigtail in situ.

Figure 3: HRCT of large right sided pneumothorax
with emphysematous bullae with collapsed right lower
segment with pleural thickening and numerous small
bullae over bilateral lungs.
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Figure 4: Post decortication and bullectomy, right
pneumothorax with collapsed lung.

Figure 5: Chest x-ray post physiotherapy.

The patient was weaned off the oxygen support and was
maintaining stable vitals with heart rate of 74 bpm,
respiratory rate of 23 breaths/min, saturation of 99-100%
and BP of 124/80 mmHg. The chest x-rays improved with
better clear lung fields, near normal lung expansion was
achieved (Figure 6 and 7) on the right and hence ICD was
removed and the patient was shifted to the wards after 4
days of ICU stay. The sessions were continued and
progressed as per the patient’s capacity. The patient is
currently undergoing physiotherapy rehabilitation on
OPD basis.

Figure 6: Chest x-ray of improved lung expansion.

Figure 7: Chest x-ray of improved lung expansion on
the day of ICU discharge.

DISCUSSION

Atelectasis of the lung is a common complication
following decortications surgery.3”® Chest physiotherapy
plays a vital role in improving the lung expansion and
regaining the lung and chest wall mobility following
decortication surgery. Various chest physiotherapy
techniques have been proven to be effective in improving
the lung function following thoracic surgeries. The
techniques of segmental breathing, ACBT, postural
drainage, breathing exercise, early mobilisation, strength
training, and incentive spirometry along with chest PNF
and segmental facilitation techniques have proven to be
beneficial post decortication surgeries.>®® Thus early
physiotherapeutic intervention following decortication
helps in improving the lung expansion and reducing the
ICU stay. Post-operative physiotherapy and pulmonary if
applied as a routine for thoracic surgeries following
chronic lung diseases might prove helpful in further
improving the outcome.5!

CONCLUSION

Early post-operative physiotherapy following thoracic
surgeries helps in prevention of complications and hasten
the process of recovery. Also starting physiotherapy in
the pre-operative phase can give added benefits and help
in better rehabilitation.
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