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ABSTRACT

Objectives: In this review we explore the current physiotherapy treatment approaches for Guillain-Barre
Syndrome (GBS), an immune-mediated peripheral nervous system disorder. Examining GBS epidemiology
reveals its rarity, diverse clinical variants, and increased incidence with age. The pathogenesis involves subtypes
like acute inflammatory demyelinating polyradiculoneuropathy (AIDP) and axonal variants, with infections,
particularly C. jejuni, playing a role. The diagnostic methods include nerve conduction velocity tests and
cerebrospinal fluid examination. GBS is characterized by progressive complications, ranging from muscular
weakness to cardiovascular issues. The crucial role of physiotherapy in GBS assessment and treatment is
emphasized, covering various evaluations and rehabilitation strategies.

Materials and Methods: Multidisciplinary rehabilitation, exercise training, pulmonary rehabilitation, electrical
stimulation, robotic rehabilitation, virtual reality, and alternative therapies are discussed.

Results and Conclusions: This article stresses the need for high-quality trials, especially in the context of the
observed connection between COVID-19 and GBS. It underscores the importance of physiotherapy in GBS
treatment, prompting further research and consideration of alternative methods like telerehabilitation.
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OZET

Amac¢: Bu derlemede, bagisiklik sistemi aracili periferik sinir sistemi bozuklugu olan Guillain-Barre
Sendromu'nun (GBS) giincel fizyoterapi tedavi yaklasimlarimi incelemekteyiz. GBS epidemiyolojisi
incelendiginde, nadir goriildiigi, cesitli klinik 6zellikleri ve yasla birlikte artan insidansi goriiliir. Patogenez, akut
inflamatuar demiyelinizan poliradikulondropati ve aksonal 6zellikler gibi alt tiirleri igerir ve 6zellikle C. jejuni
hastaliklarinin rol oynadig1 bilinmektedir. Tan1 yontemleri arasinda sinir aktarim hizi testleri ve beyin omurilik
stvist incelemesi yer alir. GBS, kas zayifligindan kardiyovaskiiler sorunlara kadar ilerleyici komplikasyonlarla
karakterizedir. GBS degerlendirmesinde ve tedavisinde fizyoterapinin kritik rolii vurgulanmakta olup, cesitli
degerlendirmeleri ve rehabilitasyon stratejilerini igermektedir.

Materyal ve Metod: Cok disiplinli rehabilitasyon, egzersiz egitimi, pulmoner rehabilitasyon, elektriksel uyarim,
robotik rehabilitasyon, sanal gergeklik ve alternatif terapiler tartigilmaktadir.

Bulgular ve Sonu¢: Bu makale, 6zellikle COVID-19 ve GBS arasindaki gézlemlenen baglanti baglaminda yiiksek
kaliteli denemelerin gerekliligine vurgu yapmaktadir. GBS tedavisinde fizyoterapinin dnemini vurgulayarak, ileri
aragtirmalar tesvik etmekte ve telerehabilitasyon gibi alternatif yontemlerin diisiiniilmesini tesvik etmektedir.
Anahtar kelimeler: Guillain-Barre Sendromu, Fizyoterapi, Multidisipliner Rehabilitasyon.
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Introduction

Guillain-Barre syndrome (GBS) is one the most common immune mediated disorders of the
peripheral nervous system of both acute and the subacute onset. The most seen symptoms are
generalised weakness paraesthesia of the limbs along with areflexias (1). Patients with GBS
typically present with weakness and sensory signs in the legs that progress to the arms and
cranial muscles, although the clinical presentation of the disease is heterogeneous, and several
distinct clinical variants exist. The term GBS is often considered to be synonymous with acute
inflammatory demyelinating polyradiculoneuropathy (AIDP), but with the increasing
recognition of variants over the past few decades, the number of diseases that fall under the
rubric GBS have grown to include axonal variants and more restricted variants, such as Miller
Fisher syndrome (MFS) (2).

Epidemiology

The global incidence of GBS is rare at a rate of 2.07 cases among every 100 000 persons each
year and keeps increasing. The older a person is the higher their chances are of getting the
syndrome (1). However, there are small peaks during childhood and between the ages of 40 and
50 years old. After the age of 80 the cases incidence increases by a 6.26 cases per 100 000
person every year (3). There are a variety of different variants that are seen with their incidences.
The incidences are like this: Acute inflammatory demyelinating polyneuropathy (AIDP) at the
rate of 72.1%, motor axonal neuropathy (AMAN) at the rate of 16.3%, acute motor sensory
axonal neuropathy (AMSAN) at the rate of 4.7%, and Miller Fisher syndrome at the rate of
4.7% (4). Patients with a history of respiratory problems and infections have an incidence rate
of 41.9% and 20.9% have had an incidence of gastrointestinal infection. In 76.7% of the
patient’s protein is seen in the cerebrospinal fluid. A demyelination is seen in on
electromyography findings at the rate of 73.7% and axonal degeneration is seen at the rate of
26.3% (4). The number of patients who end up needing ventilatory support were at the rate of
20.9%. A 9.3% mortality rate is seen after six months. The worst prognosis is seen in patients
over 80 years old, delay in admitting patients in the hospital, any previous infections in the
gastrointestinal tracts, and the AMAN variant (4). 60% of the patients present with a previous
illness like respiratory illness but 27% of them don’t present with any previous illnesses at all
(5,6). Some of the reasons behind why people get affected by these diseases are viruses and
respiratory infections. There are new studies that show new cases of GBS after the onset of
Coronavirus disease 2019 (COVID-19) (7). One of the cases showed signs of the rare AMSAN
variant (8). A multidisciplinary therapeutic approach is needed to prevent severe respiratory
complications that could require the support of a ventilator. Almost one third of the patients end
up in the critical care unit during the acute phase (9,10). The syndrome could have a variety of
other autonomic dysfunctions that include: arrythmias, hypotension, hypertension, and
gastrointestinal issues (11,12). Recent research is connecting the onset of COVID-19 with an
acute onset of GBS.

Pathogenesis

To understand the disease better we need to understand the mechanisms behind some of the
subtypes and why they happen. The AIDP subtype for example, resembles an experimental
autoimmune neuritis. This is caused by T cells that are directed against peptides from myelin
proteins P2, PO, and PMP22. T-cell-mediated immunity in AIDP is a process that we still need
more research to understand however there is some evidence of antibodies involvement. Recent
evidence shows the axonal subtypes of GBS like AMAN and AMSAN are caused by antibodies
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to gangliosides on the axolemma which targets the macrophages to successfully invade the axon
at the node of Ranvier. An infection called C. jejuni has been seen in about a quarter of the
patients before the onset of GBS. People who had this infection and other axonal forms of the
disease usually have these subtypes. The C. jejuni bacterial wall has lipo-oligosaccharide that
contains ganglioside like structures. The injection of these in rabbits showed an induction of
neuropathy that is like acute motor axonal neuropathy (13,14,15). In acute motor axonal
neuropathy it was seen that antibodies to GMI1, GMIB, GDla, and GalNac-GDla are
implicated with one exception of the GalNacGD1a in acute motor and sensory neuropathy (16).

Diagnosis

A diagnosis is made by doing a nerve conduction velocity test and the examination of
cerebrovascular fluid. Both tests could show normal results at the early stages of the syndrome
(10,11,12). This disease is highly progressive and could progress very fast that it could cause
severe disability within just a couple of days of the onset and 50% to 80% of patients reach the
peak of it within the first two to three weeks. Recovery usually starts after two four weeks. 20%
of patients stay disabled even after receiving treatment (17,18). This syndrome even after
treatment and full recovery still leaves patients with a level of disability that could range from
mild to severe. This leads us to why the role of physiotherapy is very important. Studies are still
being conducted on this group of patients and we hope that this this article will help make the
role of a physiotherapist more clear and open opportunities for more research to be conducted
on the matter especially post-pandemic.

Complications

Complications that can be seen in GBS can be listed as follows: loss of deep tendon reflexes,
paraesthesia, muscular weakness, respiratory muscles involvement, syndrome of inappropriate
antidiuretic hormone hypersecretion, cranial nerve paralysis, autonomic dysfunction, and
cardiovascular abnormalities. With cranial nerve paralysis, loss of eye movements, difficulty in
swallowing and especially bilateral facial paralysis can be observed. Rhythm abnormalities,
consisting of tachycardia and bradyarrhythmia, are the most common cardiovascular disorders
among GBS patients (19). Rapidly progressive weakness is the main clinical feature of GBS.
Maximum weakness is reached within 4 weeks, but most patients have already reached their
maximum weakness within 2 weeks (20). Respiratory muscle involvement is fatal for GBS
patients. Approximately 25% of GBS patients were associated with dyspnoea in the acute phase
and required mechanical ventilation (21). Ropper and Shahani described muscle-induced low
back and proximal leg pain in 55% of their patients early in the disease and at any time during
the first month in 72% of them (22). Myocardial involvements ranging from myocarditis to
neurogenic stunned myocardium, heart failure, acute coronary syndrome, and
electrocardiographic changes have also been documented in GBS patients (23). After GBS,
disabling sequelae such as quality of life, fatigue, pain, and muscle weakness may develop (24).
In addition, although rare, sleep disorders and kidney diseases may occur (25). The infectious
agent in COVID-19 has a high similarity with the human-angiotensin-converting enzyme 2
(ACE2) receptor. This receptor could also be found in neurons and glial cells, therefore explain
why many neurological manifestations were reported. Some of these manifestations are
anosmia, peripheral neuropathy, and brain disorders. It is thought that in patients that have
recovered, SARS-Cov-2 is able to stay in the central nervous system for a long period of time
which makes it able to trigger or reactivate neurological complications (26). Post COVID
syndrome is characterised by symptoms like residual inflammation, orange damage, and the
impact it could have on pre-existing health conditions or the not specified effects of
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hospitalisation or ventilation (27). The most reported neurological problems are anosmia,
ageusia, and headaches. Many case series have shown several patients who develop GBS,
develop cerebrovascular accidents, de novo status epilepticus, and encephalopathy (28). GBS
was also associated with severe acute respiratory syndrome coronavirus (29). It was also
associated with cranial nerve involvement and dysautonomia. In this case report the man was
able to walk again after 5 weeks of physiotherapy (30). Other case reports reported the onset of
acute GBS after taking the mRNA vector-based corona vaccine (31,32). One of the case reports
showed a change in the motor units electrophysiology while being infected with COVID-19
(33). The reason why being infected with COVID-19 virus is associated with acute onset of
Guillain Barre syndrome could be because of the strong response of the immunity system that
could trigger an infectious process by activating pro-inflammatory cytokine cascades (34).

Physiotherapy Assessments

In GBS patients, GBS Disability Scale is used to provide information about the status of the
disease. Range of motion is evaluated with a goniometer, muscle shortness is evaluated with
shortness-length tests, and deep tendon reflexes such as biceps, triceps, achilleas, and patella
are evaluated. Muscle strength is tested with a Manual Muscle Test or a Hand Dynamometer.
In sensory evaluation, Semmes-Weinstein Monofilament Test can be used for superficial
sensation and distal proprioception test can be used for proprioception (35,36). Pulmonary
Function Test is performed for respiratory evaluation. Fatigue is determined by Fatigue
Severity Scale, pain by McGill-Melzack Pain Questionnaire, Visual Analogue Scale and
Neuropathic Pain Questionnaire, ambulation level is determined by Functional Ambulation
Classification. A 6-Minute Walk Test can be used for dyspnoea and endurance. In addition,
Visual Analogue Scale, Oxygen Consumption Diagram and Modified Borg Scale can be used
for dyspnoea (37). Functional Independence Measure, Neuromuscular Functional Assessment
Index, Jepsen-Taylor Hand Function Test and Minnesota Rate of Manipulation and Manual
Dexterity Tests can be used for extremity functions and disability. In addition, Katz Personal
and Extended Activities of Daily Living Indexes, the Barthel Index, the Frenchay Activity Index
can be applied to evaluate disability and activities of daily living (38,39,40). Quality of Life is
evaluated with scales such as 36-item Short Form (SF-36), Sickness Impact Profile, Nottingham
Health Profile, and 12-item Short Form (41).

Physiotherapy and Rehabilitation Approaches

Until the association between the two of those syndromes is confirmed the area of rehabilitation
is being researched to provide these patients with the best rehabilitation and help them have a
speedy recovery. A study that included 85 patients tested the efficacy of a rehabilitation program
on a variety of neurological disorders post COVID-19. Eighteen of the patients were diagnosed
with GBS (AIDP=13, AMSAN=5). The protocol for neuromuscular rehabilitation was as
follows: Head was up by 10° per hour, then a progressive daily tilt table lifting as tolerated was
given, venous compression stockings were used, range of motion exercises, in-bed mobilisation
along with bridge and trunk exercises. Patients who developed sufficient trunk stability for
using wheelchair were taught, bedside sitting, standing and balance coordination, walking in
the parallel bar and the hall, step climbing, strengthening exercises and progressive resistance
training were given. Functional electrical stimulation cycling was given for muscles weakness
of the upper and lower extremities. Before the rehabilitation program, 55.3% patients were
bedridden, 22.4% were in a wheelchair and 20% could move/walk with O2 support. Post
rehabilitation the ratios changed to 2.4%, 4.7%, and 8.2%. Also, during rehab 83.5% patients
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required O2 support but then it decreased to 8.2% post rehab. Barthel Index also showed great
improvements from 44.82 £27.31 to 88.47+17.56 (42). This shows the importance of how a
multidisciplinary patient-based rehabilitation programs could be very effective in severe and
critical COVID-19 cases.

Multidisciplinary rehabilitation

A multidisciplinary team rehabilitation approach is recommended for patients with GBS.
Multidisciplinary rehabilitation may include physical therapy rehabilitation, exercise programs,
occupational therapy, speech therapy, social rehabilitation, and psychotherapy. In a systematic
review of rehabilitation interventions for patients with GBS, only five original studies could be
identified evaluating the effectiveness of multidisciplinary rehabilitation (43). In this study
patients diagnosed with GBS included 79 adults, 40 of whom were belonged to the intervention
group, and 39 in the control group. The intervention program included 3-12 weeks of physical
therapy for strengthening, function, endurance, specific rehabilitation program and gait training
improve. Exercise program was not applied to the control group, but 30 minutes 2 days a week
of low intensity maintenance training program was applied. Activity, participation, and
perceived impact of their problems were assessed one year after the intervention as an outcome
measure. There was a statistically significant improvement in the high-intensity rehabilitation
group (44).

Exercise Training

Resistance exercise program is applied to strengthen the muscles and increase daily activities
functioning, and reduce related fatigue in persons with GBS. The resistance exercise program
can be applied for 70 minutes, 3 days a week for 12 weeks. 5-minute warm-up and 5-minute
cool-down periods should be included in the exercise program. In the resistance exercise
program, the upper extremity and lower extremity can be strengthened in 3 sets by using elastic
bands (TheraBand). With different exercises and different TheraBand’s, the exercise load is
increased by increasing the resistance of the TheraBand’s (45). The intensity, frequency and
duration of exercise varies between studies, but exercise program that was applied was for 12
weeks,30-60 minutes and %70-%90 maximal heart rate (46). In patients with GBS, the effect
of proximal muscle strengthening exercise program is clinically strong in distal muscle
facilitation and improves functional mobility (47). Rehabilitation program during the acute
phase should include individual Peripheral neuro facilitation program because PNF patterns are
effective for improving stability and strength during ambulation (48).

a. Pulmonary rehabilitation

Rehabilitation management in GBS patients emphasizes the immobilization and management
of commonly occurring pneumonia and respiratory failure (49). Exercise programs include
respiratory muscle exercises. Chest therapy is a treatment aimed at improving the function of
the respiratory system. It is done to expand the chest cavity with comfortable and controlled
breathing to remove the secretions in the lungs that restrict the respiratory capacity. It can be
used not only during ventilator use, but also during the recovery period to prevent pneumonia.
Therapies include postural drainage, chest percussion, breathing exercises (deep breathing),
coughing, chest vibration, and chest mobility exercises (50).

Postural drainage aims to maintain airway patency and prevent respiratory complications. It is
accomplished by positioning the chest to promote secretion drainage and to facilitate proper air
entry into the lung lobes. With hygiene and nebulization, periodic aspiration, percussion,
vibration, and mobilization of secretions can be performed. The chest mobility exercise is an
exercise that uses active movements of the extremities in combination with deep breathing. This
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is done to increase shoulder and chest wall mobility while facilitating breathing. In some cases,
patients with trunk muscle stiffness are unable to optimally expand the chest cavity during
breathing. Chest therapy exercises that will stretch these muscles with deep breathing increase
airflow and result in improved ventilation. These are necessary to strengthen expiration control.
One way to do this is to bring the hip forward and trunk flexion during expiration. This action
effectively expands the abdominal viscera and pushes the diaphragm, making expiration easier

(51).

Strengthening the respiratory muscles has been proven to increase the isometric pressure
produced by the inspiratory muscles (Pi Max). With these physiological principles, patients
should be given threshold inspiratory muscle training non-resistance training (52). Involvement
of accessory respiratory muscles, tachypnoea, and dyspnoea, and weakening of expiratory
muscle strength reduce the cough reflex, reducing its ability to clear bronchial and tracheal
secretions, thereby increasing the risk of aspiration (pneumonia). bulbar weakness may impair
the patient's ability to maintain the airway. Decreased muscle tone of the tongue and oropharynx
predisposes to airway obstruction, especially at night, when the muscle tone of the vocal cords
decreases. Meanwhile, due to the weakness of the oropharyngeal muscles, the tongue and facial
muscles may prevent the protective reflex and cause aspiration. The progression and pattern of
damage to nerve signal transmission also compromise respiratory function. Immediate
intubation is required after respiratory muscle weakness reaches a critical point where
hypercapnia develops rapidly followed by hypoxia. Sudden hypercapnia may also cause upper
airway obstruction due to aspiration, mucus occlusion, or bulbar muscle weakness.

Mechanical ventilation should be initiated after the patient is intubated. The most used
ventilation mode in patients with GBS is synchronized intermittent mandatory ventilation
(SIMV). Pressure support ventilation is often combined with SIMV to reduce respiratory effort
and minimize ventilator synchronization during spontaneous breathing. At the beginning of
mechanical ventilation, some patients feel more comfortable with the Assist-control mode. It is
important for GBS patients, especially those who need urgent intubation, to rest in the first 24-
48-hours. To achieve this goal, breathing should be minimized by providing full mechanical
ventilation support. Ventilation arrangements should include adequate support pressure,
Positive End-Expiratory Pressure (PEEP) to prevent further atelectasis, lung expansion. Tidal
volume of 8-12 ml/kg is common in patients with neuromuscular respiratory failure (53).
Regaining optimal respiratory function is a priority in GBS. Despite advances in respiratory
management and immunotherapy, death from GBS is as high as 20% in ventilated patients.
Mechanical ventilation is usually required by one-third of patients (54). If respiratory function
is improving, it may be preferable to wait 1 more week to try to wean from the ventilator. Vital
capacity <60% of predicted or below 20 ml/kg indicates imminent respiratory arrest at
maximum inspiratory pressure <30 cm H20 or maximum expiratory pressure <40 cm H20
(55).

The single breath count is a simple clinical point-of-care parameter for monitoring lung
function. Respiratory failure in the acute phase has been found to be associated with long-term
functional impairment. The main treatment goal in the acute phase is airway clearance support.
Then, prevention of pulmonary infections and maintenance of peripheral circulation with
various physical techniques, e.g., chest percussion therapy, breathing exercises, restrictive
inspiratory exercise and respiratory support for airway and lung clearance. Second, the recovery
phase is when patients can maintain their own airways and ventilation. By reducing the dose,
breathing exercises and inspiratory muscle training are performed. Third, the long-term
rehabilitation phase focuses on airway maintenance and ventilation capacity, with correct
instruction-based breathing techniques and effective coughing exercises (56).
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b. Electric stimulation

Long-term immobility and denervated muscles will have atrophy and motor dysfunction, which
will result in long-term contractures, weakness, and loss of strength (53,58). Previous studies
have shown that neuromuscular electrical stimulation (NMES) is effective in such critical
illness and to prevent muscle wasting (59,60). NMES may not be effective in severe muscle
weakness due to conduction failure, in which case direct muscle fibers stimulation (MFS) can
be used (61). It is a method that performs muscle contractions without the need for participation
using NMES (59,60). In one study, stimulation was initiated with the STIWELL med4 (Otto
Bock, Konigsee Germany) device 2 weeks after the onset of symptoms and continued until
discharge from the hospital. 20 minutes of MFS and 40 minutes of NMES were applied every
weekday. Stimulation intensity was adjusted individually and during the study to the weekly
maximum contraction point and as tolerated. As a result, GBS is premature. Appeared to be
effective and safe at the time (61). Another well-proven study has training on the effect of
NMES on muscles. In addition to traditional treatment methods in acute and subacute excesses
of GBS, NMES was applied to the quadriceps muscle for one hour every weekday. This
stimulation was initiated on an average of 17 (4-95) sessions and 2 weeks after he showed signs
of illness and was continued throughout the hospital Rehabilitation program (participation time
27 days). During the study, each patient lost an average of 3.4 kg of muscle, indicating that they
were weak. NMES is a safe treatment in addition to standard treatment and can be applied in
the acute and subacute phases of GBS (62).

c. Robotic rehabilitation

Regaining the ability to walk in various neurological diseases is the most important goal of
rehabilitation. To regain walking ability, it is necessary to strengthen critical muscles and
increase endurance. There are various treatment methods for this, robot-assisted gait training
(RAGT) is one of these treatment methods. In various studies, RAGT has shown that it is more
advantageous than traditional methods, we can say that patients with severe conditions start gait
training, less efforts of physiotherapists, longer and higher intensity gait training, more
physiological and repeatable gait patterns, and patient performance measurement (63). In
addition, RAGT has positive aerobic effects on cardiopulmonary as demonstrated in other
diseases (64). In a study, the latest model RAGT device Morning Walk was used on patients
over 19 years old. Patients total 24 sessions and each session lasted 30 minutes. Patients were
evaluated before and after treatment. The results showed that RAGT had positive effects on gait
in patients with GBS (65).

d. Virtual reality

Latest generation technologies Virtual engine Offers low-cost platforms like Nintendo Wii in
rehabilitation. It contains several daily sessions for 6,12,18 months to be effective in GBS.
Traditional rehabilitation programs are found boring by patients due to lack of resources and
time, which affects their participation in rehabilitation. For this reason, we can make it more
exciting and attractive by adding virtual reality to the rehabilitation program. Resources are
very limited on this subject and only one study has applied to two GBS patients so far (66). In
this study, an additional 30-minute Nintendo Wii balance Board and virtual bit environment
tool were added to 30 minutes of traditional Rehabilitation. The number of rehabilitation
sessions was 20. The results showed that patients improved their compliance with
Rehabilitation. We recommend that the virtual reality be developed in the future to include more
and more branches of the rehabilitation program (67).
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e. Alternative therapy approaches

Yoga, relaxation, and meditation techniques appeared to improve sleep quality in patients with
GBS (68). Yoga has also been shown to influence reducing pain and increasing functional status
(69). According to studies conducted to date, there are hypotheses that acupuncture reduces
pain, increases muscle strength, improves neurological functions, and improves psychological
state in this disease, but there is no evidence-based evaluation. Therefore, a systematic review
and meta-analysis could be planned on this subject (70). There’s provided evidence that
personalized home exercise is acceptable for individuals with GBS and that participation in a
telerehabilitation program is associated with significant improvements in activity limitation,
fatigue, quality of life, and mood.

f- Alternative therapy approaches

Yoga, relaxation, and meditation techniques appeared to improve sleep quality in patients with
GBS (68). Yoga has also been shown to influence reducing pain and increasing functional status
(69). According to studies conducted to date, there are hypotheses that acupuncture reduces
pain, increases muscle strength, improves neurological functions, and improves psychological
state in this disease, but there is no evidence-based evaluation. Therefore, a systematic review
and meta-analysis could be planned on this subject (70). There’s provided evidence that
personalized home exercise is acceptable for individuals with GBS and that participation in a
telerehabilitation program is associated with significant improvements in activity limitation,
fatigue, quality of life, and mood (71).

Conclusion

The GBS is disease that comes with a variety of complications and sometimes lifelong lasting
disabilities. This is where the role of physiotherapy is very important and crucial. In this review
we tried to cover the most recent articles about the role of physiotherapy in the treatment of
GBS. We have found a need for high quality randomised controlled trials to be able to support
many of the therapy methods. A multidisciplinary approach showed to be a very important
aspect when planning an exercises program for the patients. Pulmonary rehabilitation seemed
to be lacking a lot of strong evidence articles despite the importance of it specially post
ventilation. Robotics, virtual reality, and electrical stimulation are found to be very effective.
During the COVID-19 pandemic a connection between the onset of COVID-19 and GBS was
found. Some researchers are working on finding the exact connection and others are working
on creating the needed rehabilitation program. All of this emphasises on the need for alternative
methods like telerehabilitation. It was seen to be effective when patients are given a specific
personalised exercises program. Finally, we were able to find how important the role of
physiotherapy is in the treatment of the disease, and we hope this could be the reason more
research is done on the topic (71).

21
Advances in Chronic Diseases



Current Treatment Approaches for the Management of Guillain Barre Syndrome: Amer M.
A Narrative Review of Physiotherapy Approaches

References

I- Khan F. Rehabilitation in Guillain Barre syndrome. Aust Fam Physician.

2004;33(12):101.

2- Leonhard S, Mandarakas M, Gondim FdA, Bateman K, Ferreira M, Cornblath D, et al.
Diagnosis and management of Guillain—Barré syndrome in ten steps. Nature Reviews
Neurology. 2019;15, 1-13.

3- Sejvar JJ, Baughman AL, Wise M, Morgan OW. Population incidence of Guillain- Barré

syndrome: a systematic review and meta- analysis. Neuroepidemiology. 2011;36, 123—
133.

4- Aragoneés JM, Altimiras J, Alonso F, Celedon G, Alfonso S, Roura P, Moreira A.
Incidence and clinical characteristics of Guillain-Barré syndrome in Osona (Barcelona,
Spain), 2003-2016. Neurologia (English Edition). 2021; 36(7), 525-530.

5- Khan F, Ng L, Amatya B, Brand C, Turner-Stokes L. Multidisciplinary care for Guillain-
Barré syndrome. Cochrane Database Syst. 2010; Rev.,10.

6- Hughes RAC, Wijdicks EFM, Benson E, Cornblath DR, Hahn AF, Meythaler JM, et al.
Supportive care for patients with Guillain-Barré syndrome. Arch Neurol. 2005;62(8),
1194-8.

7- Abu-Rumeileh S, Abdelhak A, Foschi M, Tumani H, Otto M. Guillain-Barré syndrome
spectrum associated with COVID-19: an up-to-date systematic review of 73 cases. J
Neurol. 2021; 268(4):1133-1170.

8- Tutar NK, Eyigiirbiiz T, Yildirim Z, Kale N. A variant of Guillain-Barre syndrome after
SARS-CoV-2 vaccination: AMSAN. Guillain—Barré-szindroma SARS-CoV-2-
vakcinaciodt kovetden. Ideggyogy Sz. 2021; 74(7-08):286-288.

9- Burns TM. Guillain-Barré syndrome. Semin Neurol. 2008; 28(2), 152—67.

10- Hughes RAC, Wijdicks EFM, Benson E, Cornblath DR, Hahn AF, Meythaler JM, et al.
Supportive care for patients with Guillain-Barré syndrome. Arch Neurol. 2005;
62(8):1194-8.

11- Van den Berg B, Walgaard C, Drenthen J, Fokke C, Jacobs BC, van Doorn PA. Guillain-
Barré syndrome: pathogenesis, diagnosis, treatment, and prognosis. Nat Rev Neurol.
2014; 10(8), 469-82.

12- van Doorn PA, Ruts L, Jacobs BC. Clinical features, pathogenesis, and treatment of

Guillain-Barré syndrome. Lancet Neurol. 2008; 7(10), 939-50.

22
Advances in Chronic Diseases



Current Treatment Approaches for the Management of Guillain Barre Syndrome: Amer M.
A Narrative Review of Physiotherapy Approaches

13- Willison HJ. Ganglioside complexes as targets for antibodies in Miller Fisher syndrome.
J Neurol Neurosurg Psychiatry. 2006; 77, 1002-3.

14- Sheik KA, Nachamkin I, Ho TW, Willison HJ, Veitch J, Ung H, et al. Campylobacter
jejuni lipopolysaccharides in Guillain—Barré syndrome: Molecular mimicry and host
susceptibility. Neurology. 1998;51, 371-8.

15- Vriesendorp FJ, Mishu B, Blaser MJ, Koski CL. Serum antibodies to GM1, GDl1b,
peripheral nerve myelin, and Campylobacter jejuni in patients with Guillain—Barré
syndrome and controls: Correlation and prognosis. Ann Neurol. 1993;
34, 130-5.

16-Meena AK, Khadilkarl SV, Murthy JMK. Treatment guidelines for Guillain—Barré
Syndrome. Annals of Indian Academy of Neurology. 2011;14, 73-81.

17- Khan F, Ng L, Amatya B, Brand C, Turner-Stokes L. Multidisciplinary care for Guillain-
Barré syndrome. Eur J Phys Rehabil Med. 2011; 47(4), 607-12.

18- Meythaler JM, DeVivo MJ, Braswell WC. Rehabilitation outcomes of patients who have
developed Guillain-Barré syndrome. Am J Phys Med Rehabil Assoc Acad Physiatr.
1997; 76(5), 411-9.

19- Mukerji S, Aloka F, Farooq MU, et al. Cardivascular complications of the Guillain Barré
syndrome. Am J Cardiol. 2009; 104, 1452-5.

20- Asbury AK, Cornblath DR. Assessment of current diagnostic criteria for Guillain-Barré
syndrome. Ann Neurol. 1990; 27, 21-24.

21- Van den Berg B, Walgaard C, Drenthen J, et al. Guillain-Barré syndrome: pathogenesis,
diagnosis, treatment, and prognosis. Nat Rev Neurol. 2014;10, 469-82.

22-Ropper AH, Shahani BT. Pain in Guillain-Barre syndrome. Arch Neurol. 1984; 41, 511-
514.

23-Mishra A, Dave N, Mehta M. Fulminant guillain-barré syndrome with myocarditis. J
Family Med Prim Care. 2014; 3, 84-5.

24- Merkies ISJ, Schmitz PIM, Samijn JPA, van der Meché van Doorn PA. Fatigue in
immune mediated polyneuropathies. Neurology. 1999;53, 1648—-1654.

25-Wang Y, Zhang HL, Wu X, Zhu J. Complications of Guillain-Barré syndrome. Expert
review of clinical immunology. 2016;12(4), 439-448.

26- Monroy-Gomez J, Torres-Fernandez O. Effects of the severe acute respiratory syndrome
coronavirus (SARS-CoV) and the Middle East respiratory syndrome coronavirus
(MERS-CoV) on the nervous system. What can we expect from SARS -CoV-2?. Efectos

de los coronavirus del sindrome respiratorio agudo grave (SARS-CoV) y del sindrome

23
Advances in Chronic Diseases



Current Treatment Approaches for the Management of Guillain Barre Syndrome: Amer M.
A Narrative Review of Physiotherapy Approaches

respiratorio del Medio Oriente (MERS-CoV) en el sistema nervioso. ;Qué esperar del
SARS-CoV-2? Biomedica. 2020; 40(Supl. 2), 173-179.

27-Moreno-Pérez O, Merino E, Leon-Ramirez JM, et al. Post-acute COVID-19 syndrome.
Incidence and risk factors: A Mediterranean cohort study. J Infect. 2021; 82(3), 378-383.

28- Sharifian-Dorche M, Huot P, Osherov M, et al. Neurological complications of
coronavirus infection; a comparative review and lessons learned during the COVID-19
pandemic. J Neurol Sci. 2020; 417,117085.

29-Khalifa M, Zakaria F, Ragab Y, et al. Guillain-Barré Syndrome Associated with Severe
Acute Respiratory Syndrome Coronavirus 2 Detection and Coronavirus Disease 2019 in
a Child. J Pediatric Infect Dis Soc. 2020;9(4):510-513.

30- Kakumoto T, Kobayashi S, Yuuki H, et al. Cranial Nerve Involvement and Dysautonomia
in Post-COVID-19 Guillain-Barré Syndrome. Intern Med. 2021; 60(21), 3477-3480.
31-Masuccio FG, Comi C, Solaro C. Guillain-Barré syndrome following COVID-19

vaccine mRNA-1273: a case report. Acta neurologica Belgica. 20; 122(5), 1369—1371.
32-Finsterer J. Exacerbating Guillain-Barré Syndrome Eight Days after Vector-Based
COVID-19 Vaccination. Case Rep Infect Dis. 2021; 3619131.

33- Garnés-Camarena O, Diaz-Cano G, Stashuk D. Motor unit electrophysiological changes
in Guillain-Barré syndrome in the context of a COVID-19 infection. Muscle Nerve.
2021; 64(5), E23-E25.

34-Hussain FS, Eldeeb MA, Blackmore D, Siddiqi ZA. Guillain Barré syndrome and
COVID-19: Possible role of the cytokine storm. Autoimmun Rev. 2020; 19(12), 102681.

35-Farias Feitosa T, Queiroz dos Santos Dantas M, Brito da Silva C, Pereira A.
Monofilament for preventing the diabetic foot: an integrative review of the
literature. Online Brazilian Journal of Nursing. 2016; 15(2), 291-301.

36-Hillier S, Immink M, Thewlis D. Assessing Proprioception: A Systematic Review of
Possibilities. Neurorehabil Neural Repair. 2015; 29(10):933-49.

37-Mahler DA. Measurement of dyspnea ratings during exercise. Clinical ratings. In:
Mahler DA, O’Donnell DE (eds). Dyspnea 2nd Ed. Lung Biology in Health and Disease.
Taylor & Francis, Boca Raton. 2005;208, 167-82.

38- Asberg KH, Sonn U. The cumulative structure of personal and instrumental ADL. A
study of elderly people in a health service district. Scand J Rehabil Med. 1989; 21, 171-
177.

39-Mahoney FI, Barthel DB. Functional evaluation: the Barthel Index. Md State Med
J.1965; 14, 61-65.

24
Advances in Chronic Diseases



Current Treatment Approaches for the Management of Guillain Barre Syndrome: Amer M.
A Narrative Review of Physiotherapy Approaches

40- Wade DT, Leigh-Smith J, Langton Hewer R. Social activities after stroke: measurement
and natural history using the Frenchay Activities Index. Int Rehabil Med. 1985; 7, 176-
181.

41-Bergner M, Bobbitt RA, Carter WB, Gilson BS. The Sickness Impact Profile:
development and final revision of a health status measure. Med Care. 1981;19, 787-805.

42-Giiler T, Yurdakul FG, Acar Sivas F, et al. Rehabilitative management of post-acute
COVID-19: clinical pictures and outcomes. Rheumatol Int.2021; 41, (12), 2167-2175.

43-Khan F, Amatya B. Rehabilitation interventions in patients with acute demyelinating
inflammatory polyneuropathy: A systematic review. European Journal of Physical and
Rehabilitation Medicine. 2012; 48(3), 507-522.

44-Khan F, Pallant JF, Amatya B, Ng L, Gorelik A, Brand C. Outcomes of high- and low-
intensity rehabilitation programme for persons in chronic phase after Guillain-Barre
syndrome: A randomized controlled trial. Journal of Rehabilitation Medicine. 2011;
43(7), 638—646.

45-Ko J, Ha KC, Kang GJ, Jung S. Effects of daily living occupational therapy and
resistance exercise on the activities of daily living and muscular fitness in Guillain-Barre
syndrome: a case study. Journal of Physical Therapy and Science. 2017; 29(5), 950-953.

46- Arsenault NV, Shen Y, Bastien R, Sweeney A, Zhu S. Influence of Exercise on Patients
with Guillain-Barre Syndrome: A Systematic Review. PubMed. 2016; 68(4), 367-376.

47- Vispute AR, Kanase SB. The effect of proximal muscle strengthening on distal muscle
facilitation in Guillain Barre Syndrome. J Evolution Med Dent Sci. 2020; 9(37), 2741-
2745.

48-Orsini M, De Freitas MRG, Nascimento OJM. Effectiveness of an individualized
program, based on proprioceptive neuromuscular facilitation techniques in a patient with
inclusion body myositis with HIV infection: Description and Preliminary Results.
Supplement to Neurology 1. 2008; 70(11), A146.

49-Thomas M. Peripheral Neuropathy. In: DeLisa JA, editors. Physical Medicine &
Rehabilitation: Principles and Practice. 4th ed. Philadelphia: Lippincott Williams &
Wilkins;2005; p.895-912.

50- Morgan M, Singh S. Practical Pulmonary Rehabilitation. London: Chapman & Hall;
1997; p.1-8.

51- Anonyma. (2013). Physiotherapy Exercises to Mobilize the Chest.

52-Narasimman S, Praveen J. Effect of Inspiratory Muscle Training in Early Rehabilitation

of Guillain-Barre Syndrome: Case Reports. The Physiotherapy. 2009; 01(01), 13-6.

25
Advances in Chronic Diseases



Current Treatment Approaches for the Management of Guillain Barre Syndrome: Amer M.
A Narrative Review of Physiotherapy Approaches

53-Rabinstein A. GBS. The Open General and Internal Medicine Journal. 2007; 1, 13-22.

54-Lawn ND, Fletcher DD, Henderson RD, Wolter TD, Wijdicks EF. Anticipating
mechanical ventilation in Guillain-Barré syndrome. Archives of neurology. 2001; 58(6),
893-898.

55-Hughes RA, Wijdicks EF, Benson E, Cornblath DR, Hahn AF, Meythaler JM, et al.
Supportive care for patients with Guillain-Barré syndrome: Multidisciplinary Consensus
Group. Arch Neurol. 2005; 62, 1194-8.

56- Fish M, Llewelyn G. The Guillain Barre Syndrome. Review Article. ACNR. 2008; 8(4),
10.

57-van den Berg B, Storm EF, Garssen MJP, Blomkwist-Markens PH, Jacobs BC. Clinical
outcome of Guillain-Barré syndrome after prolonged mechanical ventilation. Journal of
neurology, neurosurgery, and psychiatry 2018; 89(9), 949-954.

58-Soryal I, Sinclair E, Hornby J, Pentland B. Impaired joint mobility in Guillain-Barre
syndrome: a primary or a secondary phenomenon? J Neurol Neurosurg Psychiatry. 1992;
55,1014-1017.

59- Maddocks M, Gao W, Higginson 1J, Wilcock A. Neuromuscular electrical stimulation
for muscle weakness in adults with advanced disease. Cochrane Database Syst Rev.
2013; 1 Art. No: CD009419.

60- Maffiuletti NA, Roig M, Karatzanos E, Nanas S. Neuromuscular electrical stimulation
for preventing skeletal-muscle weakness and wasting in critically ill patients: a
systematic review. BMC Med.2013; 11, 137.

61-Kern H, Carraro U. Home-Based Functional Electrical Stimulation for Long-Term
Denervated Human Muscle: History, Basics, Results and Perspectives of the Vienna
Rehabilitation Strategy. Eur J Transl Myol. 2014; 24, 3296.

62-Harbo T, Markvardsen L, Hellfritzsch M, Severinsen K, Nielsen J, Andersen H.
Neuromuscular electrical stimulation in early rehabilitation of Guillain-Barré syndrome:
A pilot study. Neurorehabilitation and Neural Repair. 2019; 33(4), 481-484.

63-Mazzoleni S, Focacci A, Franceschini M, et al. Robot-assisted end-effector based gait
training in chronic stroke patients: A multicentric uncontrolled observational
retrospective clinical study. NeuroRehabilitation. 2017; 40(4), 483—492.

64-Billinger SA, Arena R, Bernhardt J, et al. Physical activity and exercise
recommendations for stroke survivors: A statement for healthcare professionals from the
American Heart Association/American Stroke Association. Stroke. 2014; 45(8), 2532—
53.

26
Advances in Chronic Diseases



Current Treatment Approaches for the Management of Guillain Barre Syndrome: Amer M.
A Narrative Review of Physiotherapy Approaches

65- Yeon Rhee S, Jeon H, Kim S, Lee J. The effect of an end-effector type of robot-assisted
gait training on patients with Guillain-Barre syndrome: A cross-sectional study. F1000
Research. 2020;9:1465.

66- El1 M, Calmels P, Camdessanche JP, Gautheron V, Feasson L. Muscle strength recovery
in treated Guillain-Barré syndrome: A prospective study for the first 18 months after
onset. Neurology. 2007; 86(9), 716-724.

67- Alboil-Perez S, Forcano-Garcia M, Munoz-Tomas M, Manzano-Fernandez P, Solsona-
Hernandez S,, Mashat MA, et al. A Novel Virtual Motor Rehabilitation System For
Guillain-Barré Syndrome. Two Single Case Studies. Journal of Neuroengineering and
Rehabilitation. 2015; 54(2), 127-134.

68- Mooventhan A, Nivethitha L. Evidence-based effects of yoga in neurological disorders.
PubMed. 2017; 43, 61-67. Available from: PMID: 28599839.

69- Sendhilkumar R, Gupta A, Nagarathna R, Arun B. Effect of pranayama and meditation
as an add-on therapy in rehabilitation of patients with Guillain-Barré syndrome:
Randomized control pilot study. Disability and Rehabilitation. 2013; 35(1), 57-62.

70-Fan Z, Liu B, Zhang Y, Li M, Lu T. The effectiveness and safety of acupuncture therapy
for Guillain-Barré syndrome: A systematic review and meta-analysis protocol. Medicine.
2020; 99(2), e18619.

71- White CM, Hadden RD, Robert-Lewis SF, McCrone PR, Petty JL. Observer blind
randomised controlled trial of a tailored home exercise programme versus usual care in
people with stable inflammatory immune mediated neuropathy. BMC neurology.

2015; 15, 147.

27
Advances in Chronic Diseases



