%)
H
o
=]
[_<
%)
S
[_.4
m
M
e
a
=
°
3
o2
>
3
~
]
=

Reprint from

The Review Of

DIABETIC
STUDIES OPEN ACCESS

Neurology Department: Respiratory Therapy In
Neuromuscular Disorders And Stroke Recovery

Ahmad Mohammed Waznah,! Zainab Taher Alhajji,> Omar Abdulaziz Alraddadi,’
Abdulhadi Hassan Nahhas,* Alaa Adel Almusally,’ Fadhel Abbas Alalawi,® Adel Fahd
Alsharif,” Muhannad Saeed Aljuhani,® Talal Awad Alharbi,’ Ziyad Abdullah Alhazmi,!°
Ibrahim Dakhilallah Alhejaili,'! Mohammed Abdullah Alharbi,'* Suhaib Osama
Alraddadi,’® Batool Hassan Alnakhli,"* Shumua Ibrahim Sufyani'®

12343678 King Fahad Hospital Medina Health Cluster Ministry Of Health Kingdom Of Saudi Arabia.
SA0ILIZ 1 Kine Salman Medical City Medina Health Cluster Ministry Of Health Kingdom Of Saudi
Arabia.

415 g1 Salam Hospital Medina Health Cluster Ministry Of Health Kingdom Of Saudi Arabia.

Abstract:

Respiratory complications are a significant concern in patients with neuromuscular disorders and those
recovering from stroke. Impaired respiratory muscle function, reduced lung volumes, and weakened
cough reflex contribute to increased morbidity and mortality in these populations. Respiratory therapy
plays a critical role in mitigating these complications through interventions such as airway clearance
techniques, non-invasive ventilation, inspiratory muscle training, and early mobilization strategies. This
article explores the integration of respiratory therapy in the neurology department, emphasizing its
impact on clinical outcomes, patient quality of life, and rehabilitation success. Evidence from clinical
studies and best-practice guidelines highlights the importance of individualized therapy plans,
interdisciplinary collaboration, and continuous monitoring to optimize respiratory function and overall
recovery in neurologically impaired patients.

Keywords: Respiratory Therapy, Neuromuscular Disorders, Stroke Recovery, Respiratory Muscle
Weakness, Pulmonary Rehabilitation, Airway Clearance Techniques, Non-Invasive Ventilation,
Neurology Department.

Introduction:

Patients with neuromuscular disorders, such as amyotrophic lateral sclerosis (ALS), muscular
dystrophies, and spinal muscular atrophy, often face progressive respiratory muscle weakness that
impairs ventilation and cough efficiency. Similarly, stroke survivors frequently experience respiratory
dysfunction due to neurological deficits affecting the diaphragm, intercostal muscles, and upper airway
coordination. These impairments can lead to hypoventilation, pneumonia, atelectasis, and prolonged
hospitalization.

Respiratory therapy, a specialized intervention within the neurology department, aims to preserve lung
function, prevent complications, and facilitate functional recovery. Techniques such as mechanical
insufflation-exsufflation, inspiratory muscle training, and carefully monitored non-invasive ventilation
have demonstrated effectiveness in improving respiratory outcomes. Additionally, early mobilization
and patient education are integral to rehabilitation programs, ensuring that respiratory improvements
translate into enhanced physical activity and quality of life.

This article reviews the role of respiratory therapy in managing neuromuscular and post-stroke
respiratory challenges, highlighting evidence-based practices, therapeutic strategies, and the
collaborative efforts required between respiratory therapists, neurologists, and rehabilitation teams. By
understanding the critical role of respiratory interventions, healthcare providers can optimize patient
outcomes and reduce the burden of respiratory complications in neurologically vulnerable populations.
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Respiratory Complications in Neurological Disorders:

Respiratory complications are a common and serious consequence of neurological disorders. Damage
or dysfunction of the nervous system—whether due to neuromuscular disorders, stroke, spinal cord
injury, or neurodegenerative diseases—can significantly impair respiratory mechanics, airway
protection, and pulmonary function. These complications contribute to morbidity, prolong hospital
stays, and are often a leading cause of mortality in affected patients.

1. Neuromuscular Disorders (NMDs)

Neuromuscular disorders such as amyotrophic lateral sclerosis (ALS), Duchenne muscular dystrophy,
myasthenia gravis, spinal muscular atrophy, and Guillain-Barré syndrome often result in progressive
respiratory muscle weakness.

Mechanisms of Respiratory Compromise:

e Diaphragm Weakness: Leads to reduced tidal volume, hypoventilation, and impaired gas
exchange.

e Accessory Muscle Involvement: Limits the ability to increase ventilation during exertion or
stress.

e Impaired Cough Reflex: Weak expiratory muscles reduce the ability to clear airway
secretions, increasing the risk of mucus plugging and infections.

e Sleep-Related Hypoventilation: During sleep, reduced neuromuscular drive may worsen
hypoxemia and hypercapnia.

Common Respiratory Complications:
e  Chronic hypoventilation and hypercapnia
e Atelectasis due to poor lung expansion
e Recurrent respiratory infections, especially pneumonia
e Respiratory failure in advanced stages of disease
2. Stroke

Stroke can lead to unilateral weakness or hemiplegia affecting the chest wall and diaphragm, as well as
impaired coordination between breathing and swallowing.

Mechanisms of Respiratory Compromise:

e Diaphragmatic Dysfunction: Especially in hemiplegic stroke, leading to asymmetric
ventilation and reduced lung volumes.

¢ Reduced Chest Wall Mobility: Weakness and spasticity impair expansion of the thoracic cage.
¢ Impaired Swallowing (Dysphagia): Increases risk of aspiration, which can cause pneumonia.

¢ Impaired Cough and Airway Protection: Leads to retention of secretions and susceptibility
to infections.

Common Respiratory Complications:
e Aspiration pneumonia
e Hypoxemia and hypercapnia

e Pulmonary embolism due to immobility
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¢ Reduced functional recovery due to decreased exercise tolerance

3. Other Neurological Disorders

Other neurological conditions such as spinal cord injuries, multiple sclerosis, Parkinson’s disease, and
traumatic brain injuries can also contribute to respiratory complications.

Mechanisms:
e Loss of autonomic control over respiration
e Decreased lung compliance and chest wall rigidity
¢ Impaired coordination of breathing and coughing
¢ Reduced mobility leading to secretion stasis
Complications:
e Ventilator dependence in high cervical spinal cord injuries
e Increased susceptibility to respiratory infections
e Progressive decline in pulmonary function over time
4. Common Consequences Across Neurological Disorders
Regardless of the underlying neurological condition, several respiratory complications are universal:
¢ Hypoventilation: Leading to chronic hypercapnia and hypoxemia.
e Atelectasis: Collapse of alveoli due to ineffective ventilation.
¢ Infections: Pneumonia and bronchitis due to impaired airway clearance.

e Respiratory Failure: Acute or chronic, sometimes requiring non-invasive or invasive
mechanical ventilation.

¢ Reduced Exercise Tolerance: Contributing to prolonged rehabilitation and decreased quality
of life.

5. Clinical Indicators to Monitor
Respiratory complications may be subtle initially but can progress rapidly. Key clinical signs include:
e Dyspnea at rest or on exertion
e Orthopnea or difficulty breathing while lying flat
e Weak or ineffective cough
e Altered respiratory rate or rhythm
e Cyanosis or decreased oxygen saturation

Early identification of these complications is critical to initiate respiratory therapy interventions,
prevent deterioration, and improve patient outcomes.

Respiratory Therapy Interventions:

Respiratory therapy is a cornerstone of care for patients with neurological impairments. The goal is to
preserve or restore respiratory function, prevent complications, and support rehabilitation. Interventions
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are often individualized based on the patient’s neurological condition, severity of respiratory
compromise, and overall functional status.

1. Airway Clearance Techniques (ACTs)

Airway clearance is crucial in patients with weak cough or impaired airway protection. Retained
secretions can lead to atelectasis and pneumonia.

Common Techniques:
e Chest Physiotherapy (CPT): Manual percussion and vibration to mobilize secretions.

e Postural Drainage: Positioning patients to facilitate mucus drainage from different lung
segments.

e Mechanical Insufflation-Exsufflation (Cough Assist Devices): Simulates a natural cough by
delivering positive pressure followed by rapid negative pressure.

¢ Suctioning: For patients unable to clear secretions independently.
Benefits:

e Reduces risk of pulmonary infections

e Improves oxygenation

e Enhances lung compliance and ventilation efficiency
2. Non-Invasive Ventilation (NIV)

NIV provides respiratory support without the need for endotracheal intubation. It is particularly useful
in neuromuscular disorders and in stroke patients with hypoventilation.

Techniques:

o Bilevel Positive Airway Pressure (BiPAP): Provides different pressures for inspiration and
expiration, supporting ventilation.

¢ Continuous Positive Airway Pressure (CPAP): Maintains airway patency during sleep,
particularly in patients with sleep-disordered breathing.

Indications:

¢  Chronic hypoventilation

¢ Sleep-related breathing disorders

e Acute respiratory compromise when intubation is not immediately required
Benefits:

e Reduces work of breathing

e Improves oxygenation and carbon dioxide elimination

e Delays or prevents the need for invasive mechanical ventilation
3. Inspiratory Muscle Training (IMT)

IMT strengthens the diaphragm and accessory respiratory muscles, improving lung volumes and
endurance.

Methods:
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o Use of threshold inspiratory trainers or resistive devices

e Breathing exercises supervised by a respiratory therapist

e Gradual increase in resistance to build respiratory muscle strength
Benefits:

¢ Reduces dyspnea

¢ Enhances exercise tolerance and functional capacity

e Supports ventilatory independence in neuromuscular patients
4. Pulmonary Rehabilitation Programs

Pulmonary rehabilitation in the neurology department involves a comprehensive approach combining
respiratory therapy, exercise, education, and mobility training.

Components:
e Breathing exercises and diaphragmatic training
e Acrobic and strength training tailored to neurological limitations
¢ Education on airway clearance, oxygen therapy, and pacing
e Early mobilization in hospitalized stroke patients
Benefits:
e Improves lung function and ventilation
e Reduces hospital-acquired complications
e Enhances overall functional recovery and quality of life
5. Oxygen Therapy and Monitoring

For patients with hypoxemia, supplemental oxygen may be required. Continuous monitoring of oxygen
saturation and blood gases ensures therapy effectiveness.

Considerations:

e Avoid hyperoxia in stroke patients to prevent oxidative damage

e  Monitor for CO: retention in patients with neuromuscular weakness
6. Early Mobilization and Positioning
Early mobilization of neurological patients contributes to better respiratory outcomes.
Techniques:

o Sitting upright to facilitate diaphragmatic expansion

¢ Gradual mobilization to prevent deconditioning

e Use of tilt tables or supported ambulation in stroke rehabilitation
Benefits:

e Improves lung volumes and ventilation

e Enhances secretion clearance
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e Reduces risk of pulmonary embolism and atelectasis

7. Patient Education and Self-Management

Empowering patients and caregivers is essential for long-term respiratory health.

Focus Areas:

e Teaching cough-assist techniques

e Proper use of non-invasive ventilation devices

e Recognizing early signs of respiratory compromise

Benefits:

e Increases adherence to therapy

e Reduces emergency hospital visits

e Improves independence and quality of life

Summary of Respiratory Therapy Interventions

Intervention
Airway Clearance

Non-Invasive
Ventilation

Inspiratory
Muscle Training

Pulmonary Rehab

Oxygen Therapy

Early
Mobilization

Patient Education

Target Patients

Weak cough, secretion
retention

Hypoventilation, sleep
apnea

Neuromuscular
weakness, post-stroke

Stroke, chronic
neurological disease

Hypoxemia

Bedridden patients,
stroke

All patients

Interdisciplinary Collaboration:

Key Benefits

Prevents pneumonia,
improves ventilation

Supports breathing,
reduces CO:

Strengthens muscles,
reduces dyspnea

Improves lung function,
functional recovery

Corrects oxygen deficits

Prevents atelectasis,
improves secretion
clearance

Improves compliance,
reduces complications

Tools/Techniques

CPT, postural drainage,
suction, cough-assist

BiPAP, CPAP

Threshold trainers, guided
exercises

Breathing exercises,
mobility training

Nasal cannula, masks,
monitoring

Supported sitting, tilt tables

Demonstrations,
instructional sessions

Respiratory therapy in patients with neurological impairments—such as neuromuscular disorders and
post-stroke complications—requires more than isolated interventions. The complexity of respiratory
compromise in these populations necessitates close interdisciplinary collaboration among various
healthcare professionals. Effective teamwork ensures comprehensive patient care, reduces
complications, and optimizes functional recovery.
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1. Key Members of the Interdisciplinary Team
1. Respiratory Therapists (RTs)
o Lead respiratory assessments, airway management, and therapy planning.

o Implement interventions like non-invasive ventilation, airway clearance techniques,
and inspiratory muscle training.

o Monitor oxygenation, ventilation, and lung mechanics.
2. Neurologists
o Diagnose underlying neurological disorders and monitor disease progression.
o Determine indications for respiratory interventions based on neurological status.
o Guide decisions about long-term ventilation or advanced respiratory support.
3. Physiatrists / Rehabilitation Physicians

o Oversee rehabilitation plans integrating respiratory, physical, and occupational
therapies.

o Optimize patient mobility and functional recovery while considering respiratory
limitations.

4. Nurses
o Provide bedside monitoring, medication administration, and basic airway management.
o Educate patients and caregivers on daily respiratory care routines.

5. Speech-Language Pathologists (SLPs)

o Assess and manage swallowing dysfunction (dysphagia) that can impact respiratory
health.

o Collaborate on aspiration prevention strategies.
6. Physical and Occupational Therapists

o Assist in early mobilization, positioning, and strengthening exercises that enhance
ventilation.

o Integrate breathing exercises into functional rehabilitation routines.

7. Dietitians
o Ensure nutritional support to maintain muscle mass, including respiratory muscles.
o Coordinate feeding strategies for patients with swallowing difficulties.

8. Social Workers and Care Coordinators
o Facilitate discharge planning, home care services, and patient/family education.
o Ensure continuity of respiratory care after hospital discharge.

2. Importance of Interdisciplinary Collaboration

¢ Comprehensive Assessment:
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Respiratory dysfunction in neurological patients is multifactorial. Collaboration allows for a
complete evaluation of motor, cognitive, and respiratory impairments.

Individualized Care Plans:

Interdisciplinary teams can develop patient-specific interventions, balancing disease
management, therapy intensity, and safety considerations.

Prevention of Complications:

Coordinated efforts help reduce the risk of aspiration, pneumonia, atelectasis, and respiratory
failure.

Optimized Rehabilitation:

Combining respiratory therapy with physical, occupational, and swallowing rehabilitation
accelerates functional recovery.

Continuity of Care:

Communication between hospital teams and home care providers ensures adherence to long-
term respiratory therapy and reduces readmissions.

3. Communication Strategies

Effective collaboration relies on structured communication methods:

Regular Team Meetings: Case discussions involving neurologists, RTs, nurses, and therapists.
Shared Care Plans: Electronic health records and standardized respiratory therapy protocols.

Multidisciplinary Rounds: Daily or weekly rounds to review patient progress and adjust
therapy plans.

Patient and Caregiver Involvement: Education and shared decision-making improve
adherence and outcomes.

4. Examples of Collaborative Interventions

Intervention Team Members Involved Purpose
Non-invasive ventilation . Ensure proper fit, monitoring, and
RT, neurologist, nurse .
setup adjustment
Swallowing and cough o .
waltowing e RT, SLP, nurse Prevent aspiration pneumonia
coordination
e, e RT, physioth: ist I tilati trength
Pulmonary rehabilitation » physiotherapist, mprove ventilation, strength, and
occupational therapist functional capacity
e . . Enhance lung expansion and secretion
Early mobilization RT, physiotherapist, nurse
clearance
H irat . o Ensure continuity of care and
ome respiratory care RT, social worker, dietitian tonal
planning nutritional support

5. Outcomes of Effective Interdisciplinary Collaboration

Reduced incidence of respiratory complications
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e Shorter ICU and hospital stays

¢ Improved functional independence and quality of life

e Increased patient satisfaction and adherence to therapy

o Enhanced professional development through shared expertise

Summary:

Interdisciplinary collaboration in the neurology department is critical for managing respiratory
complications in neuromuscular disorders and stroke patients. By integrating the expertise of respiratory
therapists, neurologists, rehabilitation specialists, nurses, and allied health professionals, patient care
becomes holistic, proactive, and highly effective, leading to better clinical outcomes and improved
quality of life.

Clinical Outcomes and Benefits:

Respiratory therapy is a cornerstone of care for patients with neurological impairments. Effective
respiratory interventions not only prevent life-threatening complications but also significantly enhance
functional recovery, quality of life, and long-term survival. Clinical outcomes are influenced by the type
of neurological disorder, severity of respiratory compromise, timing of intervention, and degree of
interdisciplinary collaboration.

1. Prevention of Respiratory Complications

Respiratory therapy interventions such as airway clearance techniques, non-invasive ventilation, and
inspiratory muscle training reduce the risk of:

e Pneumonia: By improving airway clearance and preventing mucus retention.
e Atelectasis: Through improved lung expansion and mobilization of secretions.
e Aspiration-related complications: Particularly in stroke patients with dysphagia.

e Respiratory failure: Early use of ventilatory support reduces progression to invasive
mechanical ventilation.

Evidence: Studies indicate that proactive respiratory therapy in neuromuscular disorders can reduce
pulmonary complications by up to 40%, improving overall morbidity.

2. Improved Ventilation and Gas Exchange
Respiratory interventions enhance pulmonary function by:
¢ Increasing tidal volume and lung capacity
e Reducing CO: retention and improving oxygenation
e Stabilizing breathing patterns in patients with diaphragmatic or accessory muscle weakness

Outcome: Patients experience reduced dyspnea, better exercise tolerance, and improved functional
independence in daily activities.

3. Enhanced Functional Recovery in Stroke Patients

Respiratory therapy, when integrated with rehabilitation programs, supports:
e Early mobilization and improved chest wall mechanics
e Increased endurance for physical and occupational therapy

e Better overall motor recovery by improving oxygen delivery to tissues
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Evidence: Studies have shown that stroke patients receiving structured respiratory therapy have faster
gains in mobility, walking endurance, and upper-limb function.

4. Reduced Hospitalization and ICU Stay

Effective respiratory care decreases the incidence of acute respiratory complications, leading to:
e Fewer emergency interventions
¢ Reduced need for intubation or prolonged mechanical ventilation
e Shorter ICU and hospital stays, lowering healthcare costs

Example: Non-invasive ventilation for ALS patients and airway clearance for post-stroke patients have
been associated with significant reductions in hospital readmissions.

5. Prolonged Survival in Progressive Neuromuscular Disorders
In diseases such as ALS, Duchenne muscular dystrophy, and spinal muscular atrophy:

e Early initiation of non-invasive ventilation and inspiratory muscle training can prolong life
expectancy

e Reduces respiratory fatigue and prevents chronic hypoventilation
e Improves sleep quality, reducing complications from nocturnal hypoxemia
6. Improved Quality of Life
Respiratory therapy contributes to better patient well-being by:
¢ Reducing dyspnea, anxiety, and fatigue
¢ Increasing independence in daily activities
e Enhancing social participation and overall mental health
Patient-Centered Benefits:
e Improved sleep due to better nocturnal ventilation
e Reduced caregiver burden through patient education and self-management strategies
e  Greater confidence in managing respiratory symptoms at home
7. Enhanced Effectiveness of Interdisciplinary Care
Respiratory therapy reinforces the benefits of other rehabilitation interventions:
e  Supports physiotherapy and occupational therapy by improving oxygen delivery and endurance
e Complements speech and swallowing therapy by stabilizing respiratory coordination
¢ Enables safer and more effective implementation of rehabilitation exercises

Summary of Key Clinical Qutcomes

Clinical Outcome Respll:atm:y Therapy Evidence/Impact

Contribution
Reduced pneumonia &  Airway clearance, suctioning, Up to 40% reduction in pulmonary
infections cough-assist devices complications
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Respiratory Therapy

Clinical Outcome Contribution Evidence/Impact

Improved ventilation & . .
oxygenation NIV, IMT, pulmonary rehab Decreased hypoxemia and hypercapnia
Enhanced stroke Breathing exercises, mobilization Faste.r motor recovery, improved
recovery functional scores

Reduced duration of hospitalization &

Shorter ICU/hospital stay Early interventions, NIV cost

Extended life expectancy in ALS and

Prolonged survival NIV & IMT in NMDs .
muscular dystrophies
. . . . Reduced dyspnea, fatigue, improved
Better quality of life Comprehensive respiratory care independence
Conclusion:

Respiratory therapy plays a pivotal role in the management of patients within the Neurology
Department, particularly those with neuromuscular disorders and stroke recovery. The integration of
respiratory interventions, such as non-invasive ventilation, airway clearance techniques, and respiratory
muscle training, has demonstrated significant clinical benefits. These include the prevention of
respiratory complications, improvement in pulmonary function, enhancement of functional recovery,
and overall improvement in quality of life.

The evidence underscores the importance of early and individualized respiratory care in mitigating the
progression of respiratory failure and facilitating rehabilitation. Moreover, the collaborative efforts of
interdisciplinary teams, encompassing respiratory therapists, neurologists, physiatrists, nurses, and
other allied health professionals, are essential in optimizing patient outcomes.

In conclusion, the incorporation of comprehensive respiratory therapy into the care plans of
neurological patients is not merely beneficial but imperative. It ensures the preservation of respiratory
function, supports rehabilitation goals, and ultimately contributes to the improved well-being and
quality of life of patients.
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