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Abstract: Background: Guillain-Barré Syndrome (GBS) is an acute immune-mediated polyneuropathy, that is usually accompanied by
rapid progression of muscle weakness and difficulty in breathing. Approximately 25-30% of patients diagnosed with GBS will develop
respiratory-related complications, which often require extended periods on mechanical ventilation, increase the risk of developing a
nosocomial pneumonia and contribute significantly to impaired physical function. Traditionally, physiotherapy treatment is aimed at
mobilizing the extremities; however, the need for specific rehabilitation strategies to retrain the diaphragm and intercostal muscles are
firequently overlooked, yet they play a critical role in determining both the length of time a patient remains hospitalized and their ability to
function independently post-discharge. Objective: The primary objective of this study is to investigate the use of Threshold Inspiratory
Muscle Training (IMT) as a specialized adjunctive intervention for GBS patients during rehabilitation with respect to improving
respiratory muscle strength, assisting with weaning from ventilation and overall functional outcomes. Methods: A thorough literature and
clinical protocol review was completed on the application of pressure-threshold loading for respiratory muscle strengthening in individuals
with neuromuscular conditions. The intervention will consist of a progressive, resistive inspiratory training program using a spring-loaded
pressure-threshold device. Training will begin at 30% of the patient’s Maximum Inspiratory Pressure (MIP) and will progress according
to each patient’s tolerance. Outcome measures will include MIP, Forced Vital Capacity (FVC), Peak Expiratory Flow (PEF) to assess
cough effectiveness, and the Borg Scale to assess subjective dyspnea level. Results: Current data supports that Threshold IMT is capable
of significantly increasing the thickness of the diaphragm and providing a greater neural drive to the diaphragm.In populations with
Guillain-Barré Syndrome (GBS), specific training has been shown to decrease respiratory exertion and increase the effectiveness of efforts
to clear airway secretions via enhanced cough mechanics. In addition, early implementation of inspiration muscle training (IMT) may
reduce the “respiratory metaboreflex,” which results in the increased capacity to perform physical activity during gait training.
Conclusion: Threshold inspiratory muscle training (TIMT) might be a very low cost, high impact treatment method that should be included
as part of the multidisciplinary approach for GBS patients. By changing the focus from passive lung expansion to loading of the muscles
involved in inspiration, clinicians can have a positive influence on the trajectory of respiratory rehabilitation of patients with GBS. This
paper advocates for the development and implementation of standardized inspiratory muscle training protocols in the early stages of neuro-
rehabilitation to reduce morbidity and improve quality of life.

Keywords: Guillain—Barré syndrome, inspiratory muscle training, threshold device, respiratory rehabilitation, maximum inspiratory
pressure.

When inspiratory muscle strength decreases, the patient’s
Maximum Inspiratory Pressure (MIP) falls. This results in:
Reduced Tidal Volume: Patients compensate with a rapid,
shallow breathing pattern.

Micro-atelectasis: Lack of deep inspiration leads to alveolar
collapse.

Ineffective Cough: Weakness of the inspiratory phase
prevents the intake of sufficient air volume (Pre-cough
volume) required for an effective expiratory blast .3

1. Introduction

Guillain-Barré is the most common acute neuromuscular
paralysis globally due to ascending paralysis and loss of
reflexes; this can lead to serious complications such as
respiratory failure for approximately 1 in 4 patients will
require mechanical assistance for their breathing from
weakness in diaphragm and intercostal muscles .! Even after
acute phase of GBS, the effects of weakness in respiratory
musculature will substantially impair cough development,
create atelectasis and contribute to significant fatigue,
resulting in delayed functional recovery.?

3. Threshold Inspiratory Muscle
(IMT)

Training

2. Pathophysiology of Respiratory Dysfunction
in GBS

Threshold IMT utilizes a flow-independent, spring-loaded
valve that provides a constant resistance to inspiration. Unlike
incentive spirometry, which focuses on volume, Threshold

In GBS, the immune-mediated attack on the myelin sheath—
and sometimes the axons—of the phrenic and intercostal
nerves leads to a reduction in the neural drive to the primary
and accessory muscles of inspiration.

2.1 The Mechanical Impact

IMT focuses on pressure-overload, which is essential for
muscle hypertrophy and strength gains.

3.1 Mechanism of Training

The training follows the principle of specificity and overload.
By forcing the diaphragm to generate a specific negative
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pressure to open the valve, the muscle fibers (specifically
Type I and Type I1a) undergo structural adaptations

For a patient with GBS, this training:

Increases the thickness of the diaphragm.

Reduces the “Work of Breathing” (WOB) by making each
breath more efficient.

Delays the onset of respiratory muscle fatigue during physical
therapy .

4. Clinical Protocol for Aerosol Therapy

For both patients and physical therapists, a “clinical protocol”
will consist of three “steps”.

Step 1. Initial Assessment

A physical therapist must have an initial baseline for each
patient prior to starting any inspiratory muscle training (IMT).
Maximum Inspiratory Pressure (MIP)-The MIP of each
patient is the maximum inspiratory pressure generated by
each patient from residual volume. The results should be
communicated to the patient’s physician and relevant others.

Borg Dyspnea Scale-This scale is used to determine how
much dyspnea each patient has when exerting themselves
and/or while at rest.

Step 2. Prescribing Treatment (Rule of 30)
Intensity — 30% MIP

Duration — 30 breaths/exercise (can do 2 sets of 15)
Frequency — twice a day, 5 days a week .

Step 3. Progression

As each patient’s strength increases (checked weekly by
monitoring), the resistance on the threshold device will be
increased 2 cmH20 for all patients.®

5. Results

The analysis of clinical data and systematic reviews regarding
Threshold IMT in GBS rehabilitation shows significant
improvements across four main respiratory areas:

5.1 Improvement in Inspiratory Muscle Strength (MIP)

Patients who followed a 4 to 6-week protocol of Threshold
IMT had a mean increase in Maximum Inspiratory Pressure
(MIP) of 25% to 40% compared to their baseline. This
indicates that the diaphragm, even with neurogenic weakness,
has a high degree of plasticity and can grow in size when
given a pressure-threshold load of at least 30% of the MIP.

5.2 Improved Cough Efficacy and Airway Clearance

Data shows a strong link between Threshold IMT and an
increase in Peak Expiratory Flow (PEF). By strengthening the
inspiratory phase, patients could achieve a higher lung
volume before coughing. This mechanical edge resulted in a
more forceful expiratory effort, significantly reducing the
chances of retaining secretions and developing secondary
bronchopneumonia.

5.3 Faster Ventilator Weaning

In severe GBS cases, using IMT led to an earlier move from
mechanical ventilation to spontaneous breathing. On average,
patients using threshold devices were weaned 4 to 7 days
sooner than those who only received standard “T-piece”
weaning trials. This decrease in ventilator days is directly
linked to a lower risk of Ventilator-Associated Pneumonia
(VAP).

5.4 Impact on Functional Independence

The results also show a systemic benefit: patients reported
lower scores on the Borg Scale of Perceived Exertion during
limb physiotherapy. By improving respiratory efficiency,
cardiac output was better preserved for the peripheral
muscles. This led to improved scores on the GBS Disability
Scale and longer distances in the 6-Minute Walk Test
(6MWT).

6. Discussion

Patients with Guillain Barre Syndrome have traditionally
received rehabilitation focused on strengthening limbs and
improving gait; however, many patients do not get to
complete a walking trial due to their inability to continue due
to respiratory fatigue. The introduction of Threshold
Inspiratory Muscle Training (IMT) from Acute Therapy will
address the reflex produced by metabolism (or
"metaboreflex"). When the respiratory muscles are greatly
strengthened, the blood flow will not be stolen away from
working limb muscles so that the patient will be able to walk
longer distances with a reduced amount of overall respiratory
fatigue . 7

In a study done by Rodrigues and his colleagues on patients
suffering from acute polyneuropathy, patients who were
assigned to work on their resistive inspiratory muscle strength
demonstrated a significant increase in their distance on the 6
minute walk test (6MWT) compared to patients treated with
only conventional chest physiotherapy. This is attributed to
how the metaboreflex on the respiratory muscles is altered
with strengthening. When the diaphragm is weak it requires a
larger percentage of the normal amount of cardiac output
when the patient is participating in physical activity. This
causes early vasoconstriction in the limb muscles that are
being used for activity and thereby the person will experience
early fatigue in their limb muscles. By increasing the aerobic
capacity of the inspiratory muscles via Threshold IMT, the
threshold for the metaboreflex will be increased; therefore,
the GBS patients will be able to participate in longer and more
intense peripheral motor rehabilitation sessions without
causing distress on their respiratory system.®

The integration of Threshold IMT also provides an important
link in the weaning phase for patients with GBS who have had
tracheostomy or were intubated for a long period. Results
from a systematic review (Elkins & Enright) published
regarding the use of inspiratory muscle training within an
intensive care setting indicate that individuals based upon use
of pressure-threshold devices experienced a 25-30% increase
in Maximum Inspiratory Pressure (MIP) over their first two
weeks of training.’
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For the GBS patient, this means because the weaning process
is delayed due to “disuse atrophy” of the diaphragm which
was caused by usage of the ventilator (Ventilator Induced
Diaphragmatic Dysfunction), the clinician will be able to
reverse this atrophy to some extent with the introduction of a
titrated resistive load by way of using a Threshold Device
instead of solely relying on spontaneous breathing trials;
therefore reducing total time on mechanical ventilation and
decreasing the patient’s risk for developing Ventilator
Associated Pneumonia (VAP).

7. Conclusion

Threshold Inspiratory Muscle Training (IMT) marks an
important change in GBS rehabilitation. It shifts focus from
passive chest physiotherapy to active, resistance-based
muscle training. The evidence in this article shows that
targeted loading of the inspiratory muscles is safe for GBS
patients and effective in reversing diaphragmatic atrophy
while lowering the effort needed to breathe.

Standard physiotherapy often looks at the “ascending”
recovery of limbs. Adding a Threshold Device makes sure the
respiratory system gets equal attention. By improving MIP
and FVC, IMT provides the needed foundation for a quicker
return to daily activities and significantly lessens the
problems linked to respiratory failure.

For today’s physiotherapists, especially in specialized centers
like the Cooperative Institute of Health Sciences, using
standardized IMT protocols is crucial. Future research should
focus on large-scale randomized controlled trials to determine
the best time to start training and to refine resistance levels
for different GBS subtypes. Ultimately, “Breathing Back to
Life” is more than a clinical goal; it is essential for full
recovery in Guillain—Barré Syndrome.
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