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Wearable device-assisted physiotherapy in a case of left
pleural effusion with clavicle fracture: A case report
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Introduction

Pleural effusion, defined as excess fluid in the pleural cavity,
impairs respiratory mechanics, leading to dyspnea and reduced
functional capacity [1]. Intercostal Chest Drain (ICD) insertion
remains the standard intervention for therapeutic evacuation.

However, post-drainage patients frequently exhibit restrict-

ed chest wall mobility and poor inspiratory effort [2].

Abstract

Background: Pleural effusion compromises lung expansion, leading
to dyspnea and reduced functional capacity. Physiotherapy plays a vital
role in restoring pulmonary function post-drainage.

Case presentation: A 45-year-old male with type 2 diabetes
mellitus and recent left clavicle fracture presented with chest
heaviness, hiccups, anorexia, and breathlessness of 10 days’ duration.
Imaging confirmed left pleural effusion. Intercostal Chest Drain (ICD)
insertion evacuated 1000 ml of blood. Pre-procedural physiotherapy
evaluation using a wearable EMG device (Pheezee) showed reduced
chest muscle activation (right intercostal 17 pV, left 11 puV) and poor
inspiratory capacity (300 ml on incentive spirometry). Post-ICD, a
structured program of diaphragmatic breathing, segmental expansion,
and incentive spirometry was implemented. After 7 days, inspiratory
capacity improved to 1200 ml (all 3 balls lifted), and EMG values
increased (right 45 pV, left 40 pV).

Conclusion: This case demonstrates that physiotherapy, objectively
monitored with wearable technology, enhances recovery following ICD
for pleural effusion, even in the presence of comorbidities.

Keywords: Pleural effusion; Chest physiotherapy; Wearable EMG
monitoring; Incentive spirometry.

Physiotherapy is critical in preventing complications such
as atelectasis and in expediting recovery. Breathing retraining,
chest expansion exercises, and incentive spirometry improve
lung volumes and oxygenation [3]. Recent advancements in
wearable technology enable objective monitoring of muscle ac-
tivation and chest expansion during rehabilitation [4,5].

We report a case of pleural effusion with concurrent clavicle
fracture and diabetes mellitus, where physiotherapy guided by
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a wearable EMG device facilitated measurable improvement
in lung function. The protocols emphasizing on strengthening
respiratory muscles, enhancing pleural fluid clearance, and im-
proving overall pulmonary efficiency, and highlighting the criti-
cal role of individualized physiotherapy have been shown to be
efficacious in management of pleural effusion [6].
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Production: Pleural fluid is
produced by the parietal pleura

Normal Pleural Fluid
Dynamics

Resorption The parietal pleura
contains lymphatic vessels that
reabsorb pleural fluid. "
Balance: In a healthy state, the

production and resorption of
pleural fluid are balanced.

- Elevated Pulmonary Capillary
Pressure: Often seen in conditions
such as congestive heart failure.

Increased Permeability. Can
occur due to infections, inflammation,
or malignancies.

- Characteristics: Low protein
content, Lymphatic Obstruction: Caused
by tumers, fibrosis, or other

- Causes: Systemic factors blockages

such as heart failure, liver
cirrhosts, and nephrotic
syndrome.

- Decreased Oncotic Pressure
Conditions like hypoalbuminemia can
reduce the plasma oncotic pressure,
leading to less fluid reabsaiption.

- Characteristics: High protein

- Decreased Negative Intrapleural
content Neg P

Pressure: May result from conditions
- Causes: Local factors fike that impair lung expansion.
infections, malignancies,

pulmaonary embelism, and

inflammatary diseases

Figure 1: Flowchart of pathophysiology of pleural effusion.
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Case presentation

A 45-year-old male was admitted to Jeevandan Health Hos-
pital with complaints of left- sided chest heaviness, persistent
hiccups, reduced appetite, and shortness of breath for 10 days.

History
o Known case of type 2 diabetes mellitus

o Recent road Traffic Accident (RTA) with left clavicle
fracture, immobilized with a brace

° No history of prior surgeries, allergies, or significant
social history

Investigations

Chest CT revealed left-sided pleural effusion as blunted cos-
tophrenic angle and the meniscus sign in left lung with a fluid-
density collection within the pleural space.

Management

ICD tube insertion under local anesthesia drained 1000 ml
of frank blood.

Physiotherapy assessment (Pre-procedure)

o Pheezee EMG wearable: right intercostal peak EMG 17
uv, left 11 pv

o Incentive spirometry: lifted only 1 ball (~300 ml inspi-
ratory capacity)

Physiotherapy intervention

Following ICD insertion, the patient underwent daily ses-
sions including:

o Diaphragmatic breathing

o Segmental chest expansion exercises

° Incentive spirometry practice
o Gradual progression of breathing load and duration
o Physiotherapy sessions were administered in dosages

tailored to patient tolerance, comprising diaphragmatic breath-
ing (10-15 repetitions, 4-6 times/day), segmental expansion
(3-4 sets of 5-8 breaths, 3-4 times/day), incentive spirometry
(10 breaths per set, 4-6 sets/day), and modified drainage po-
sitioning for 15-20 minutes, twice daily. Exercises were pro-
gressed gradually over the admission period.

Outcomes (After 7 days)
° Incentive spirometry: able to lift 3 balls (~1200 ml)
° Pheezee EMG: right intercostal 45 pV, left 40 pVv

o Subjectively: reduced dyspnea, improved chest expan-
sion, better tolerance to activity

The patient was discharged with advice on continuing home-
based chest physiotherapy comprising of diaphragmatic and
segmental breathing (10-15 repetitions, 3-4 times/day), incen-
tive spirometry (10 breaths per set, 4-6 sets/day), thoracic mo-
bility drills, and progressive ambulation. These were aimed at
sustaining lung expansion, preventing recurrence of effusion-
related complications, and improving overall pulmonary effi-
ciency. All these exercises were asked to continue till 1 month.
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Figure 2: Pheezee evaluation of lung expansion.
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Figure 3: Pre physiotherapy patient lung capacity as measured by
Incentive spirometry.
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Figure 4: Taping for clavicle support.

Discussion

This case illustrates the role of structured physiotherapy in
optimizing pulmonary recovery after pleural effusion manage-
ment. Early initiation of diaphragmatic and segmental breath-
ing exercises likely prevented atelectasis and accelerated lung
re- expansion. Incentive spirometry provided motivation and
progressive loading, while EMG monitoring quantified objective
gains in intercostal activity.

Wearable devices such as Pheezee have growing utility in
rehabilitation. By offering quantifiable data, they complement
subjective assessment and enhance documentation of clinical
outcomes [4,5]. Despite complicating factors like diabetes mel-
litus and concurrent clavicle fracture, the patient demonstrated
significant improvement within a week.

To our knowledge, this may be among the first reports docu-
menting physiotherapy progress in pleural effusion using wear-
able EMG monitoring in India.

Conclusion

Early physiotherapy following ICD insertion, supported by
wearable device—based monitoring, can objectively demon-
strate improved lung expansion and functional recovery. This
approach has the potential to enhance clinical decision-making
and patient outcomes in pleural effusion rehabilitation.

Acknowledgement: We would like to express our gratitude
to the patient for his kind co-operation and the entire nurs-
ing team of Jeevandan health for their day and night efforts in
keeping up with patient care and therapy protocols.

References
1. Light RW. Pleural effusion. N Engl J Med. 2002; 346(25): 1971-7.

2. Feller-kopman D, Light R. Pleural disease. N Engl J Med. 2018;
378(8): 740-51.

3. Mark R Elkins. Physiotherapy management of pleural effusion.
Journal of Physiotherapy. 2025; 71(3): 152-157.

4, Patel S, Park H, Bonato P, et al. A review of wearable sensors and
systems with application in rehabilitation. J Neuroeng Rehabil.
2012;9: 21.

5. Oliveira TRA, Fernandes ATDNSF, Santino TA, Menescal FEPDS,
C Nogueira PAMS. Effects of using wearable devices to monitor-
ing physical activity in pulmonary rehabilitation programs for
chronic respiratory diseases: A systematic review protocol. PloS
one. 2024; 15(7): e0308109.

6. Zunzunwala S, C Jaiswal PR. Effectiveness of Physiotherapy In-
terventions in Pleural Effusion Patients: A Comprehensive Re-
view. Cureus. 2024; 1C(5): e61195. https://doi.org/10.7759/
cureus.61195

www.jcimcr.org

Page 3



