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Introduction: Coronaviruses can cause widespread systemic infections, the most common 
of which are respiratory complications, which are close to the symptoms of serious acute 
respiratory syndrome coronavirus (SARS-CoV). 

Case Description: We report a case of a 16-year-old boy who developed weakness in bilateral 
lower limbs, difficulty in coughing, and generalized weakness for 2 days. He was diagnosed 
with post-COVID Guillain-Barre syndrome (GBS). Cerebrospinal fluid (CSF) analysis 
manifested a CSF protein of 117 mg/dL, a white blood cell count of 6-7/mm3, and a glucose 
of too low to comment. Magnetic resonance investigation of the brain revealed mucosal 
thickening in the bilateral maxillary, ethmoid, and left frontal sinuses. Nerve conduction 
studies concluded evidence of sensory-motor polyneuropathy. Physiotherapy intervention 
included patient education, breathing retraining, airway clearance techniques, positioning, a 
combination of chest proprioceptive neuromuscular facilitation (PNF) techniques, a walking 
program with supplemented oxygen, and psychological support. 

Results: Outcome measures have shown enhancement in functional independence and 
performance of activities of daily living. 

Conclusion: The evidence from this study suggests that pulmonary rehabilitation plays a 
pivotal role in managing a patient who is diagnosed with post-COVID GBS, which includes 
patient education, breathing retraining, airway clearing techniques, a combination of chest 
PNF techniques, positioning, a walking program with augmented oxygen, and psychological 
support.
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Introduction

he SARS-CoV-2 outbreak, which started 
in Wuhan, has now spread and formed 
variants of the initial virus. Fever and 
respiratory illness are common symp-
toms of coronavirus disease 2019 (CO-

VID-19). However, there is a scarcity of knowledge on 
COVID-19’s neural manifestations [1]. Coronaviruses 
can cause a variety of systemic infections, the most 
common of which are respiratory complications [2]. In 
214 patients infected with COVID-19, Mao et al. [3] 
examined the neurological symptoms including dizzi-
ness, headache, hypogeusia, hyposmia, muscle injury, 
and hemorrhagic stroke, which were all observed in 
36.4% of hospitalized patients. A review done in 2020 
focused on the pathogenesis of the virus on the ner-
vous system suggesting 2 mechanisms: Transsynaptic 
spread and blood-brain-barrier spread. It also mentions 
the most common manifestations of the nervous sys-
tem as headache, anosmia, and ageusia with findings of 
stroke, encephalopathy, peripheral nerve disorders and 
seizures, and coma [4].

Progressive, ascending, symmetrical flaccid limb pa-
ralysis with areflexia or hyporeflexia and with or without 
cranial nerve involvement are the classic clinical mani-
festations of Guillain-Barre syndrome (GBS), which can 
last anywhere from a few days to several weeks. From 2 
to 4 weeks before the start of GBS neurological symp-
toms, two-thirds of patients report a respiratory or gas-
trointestinal infection [5]. Many studies have reported 
the association of GBS with the history of COVID-19 
[5-8]. One study reports that in post-COVID GBS, most 
of the variations of GBS have been noticed [9]. Physio-
therapists (PTs) are healthcare professionals who manage 
and care for this group of patients, playing an important 
role in conservative care and treatment, improvements 
in posture, functional movement, and weaning intrusive 
mechanical ventilator assistance [10].

Case Description

A 16-year-old boy developed weakness in bilateral 
lower limbs, difficulty in coughing, and generalized 
weakness for 2 days. The patient was hospitalized and re-
verse transcription polymerase chain reaction (RT-PCR) 
was done as a compulsory routine test which came out to 
be negative. However, he did give a positive history of 
COVID-19, before 6 months. The patient was progres-
sively developing generalized weakness and difficulty 
in deglutition and soft speech. He was evaluated by a 
neurologist. Intravenous immunoglobulin was started at 
0.4 mg/kg/day as a high suspicion of GBS besides the 
steroids and supportive care. The patient responded to 
the treatment. After 4 days, the patient developed swell-
ing on the left side of the neck, chest, and arm; which 
is evidence of subcutaneous emphysema. Investigations 
revealed subcutaneous edema of the neck and bilateral 
shoulder extending up to the abdomen. The patient was 
having worsening dyspnea. Given the deteriorating con-
dition of the patient, he had undergone endotracheal in-
tubation with volume control mode (tidal volume- 240 
mL, PEEP-5, FiO2- 90%). Pigtail insertion was done in 
the right fifth intercostal space as routine investigations 
revealed, post-COVID GBS with pneumothorax with 
pneumoperitoneum with pneumomediastinum with sub-
cutaneous emphysema. Mode on a mechanical ventila-
tor as synchronized intermittent mechanical ventilation 
(SIMV) with 200 mL tidal volume and Positive end-
expiratory pressure (PEEP-5) maintaining 100% SPO2. 
A call for physiotherapy was given, as the findings re-
vealed the development of ventilator-associated pneu-
monia (VAP). He required ventilation for more than 8 
days. Thus, a tracheostomy was done after 8 days and the 
pigtail was removed after 5 days. The important timeline 
is mentioned in Table 1.

On examination, inspection showed that the patient 
was on mechanical ventilator mode volume control, tidal 
volume of 240, PEEP-5, FiO2 of 90%, use of accessory 

T

Table 1. Timeline of the patient

Measure Date

Admission 20/9/2021

Intubation 2/10/2021

Physiotherapy referral 4/10/2021

Discharge 25/11/2021

Last follow-up 1/12/2021
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muscles present while breathing and clubbing grade-3. 
Systemic examination revealed a pulse rate of 130 beats/
min, blood pressure of 130/90 mmHg, SPO2 of 98% (on 
ventilator), respiratory rate of 36 breaths/min with regular 
rhythm, and abdomino-thoracic type of breathing. Chest 
excursion was bilaterally decreased, percussion revealed 
bilateral dull notes all over the lung fields and ausculta-
tion showed bilateral crepitations all over the lung fields. 
Neurological examination revealed intact cranial nerves, 
and reflexes, with no ankle and knee jerk plantar reflex. 
Muscle tone was flaccid in both lower limbs and manual 
muscle testing showed 0/5 in both lower limbs.

Abnormal findings in electrophysiological tests and a 
combination of an elevated protein level and normal cell 

count in cerebrospinal fluid are typical diagnostic mark-
ers of GBS [11]. In this case, cerebrospinal fluid (CSF) 
analysis showed a CSF protein of 117 mg/dL, a white 
blood cell count of 6-7/mm3, and a glucose of too low 
to comment. The CSF analysis was negative for viral 
and bacterial meningitis including syphilis. Magnetic 
resonance imaging (MRI) of the brain revealed muco-
sal thickening in the bilateral maxillary, ethmoid, and 
left frontal sinuses. Nerve conduction studies revealed 
reduced compound muscle action potential and distal la-
tency with normal conduction velocity in the right medi-
an, right ulnar, and right peroneal nerves. The compound 
muscle action potential is reduced with normal distal la-
tency and decreased conduction velocity in the left me-
dian left ulnar and left peroneal nerves. The report con-

Figure 1. Chest x-ray- homogenous opacity in right lower zone

Table 2. Intervention during ventilator support (week 1-week 6)

Goals Intervention

Patient education • Caregivers and the patient were informed about the treatment being given

Improve bronchial hygiene
• Postural drainage
• Manual Percussion and vibration
• Suctioning 

Improve lung function • Manual hyperinflation, rib springing.

Prevent ventilator-associated infec-
tions

• Hand hygiene, daily oral hygiene, personal protective equipment for suctioning, positioning 
in a semi-recumbent position with the head elevated at 30°, daily cleaning of the ventilator, 
suction bottle with sterile distilled water, and sterilization of circuit

Chest expansion • Intercostal stretch, co-contraction of diaphragm

Maintain and improve joint mobility • Passive ROM exercises followed by joint compression followed by active-assisted exercises

ROM: Range of motion.
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cluded with evidence of sensory-motor polyneuropathy. 
In chest X-ray, homogenous opacity was observed in in 
right lower zone (Figure 1).

The primary goal of the physiotherapist was to begin 
the process of weaning through bronchial hygiene and 
spontaneous breathing trial, which was achieved by body 
positioning, percussion, and vibrations techniques for 10 
minutes 4 hourly followed by SOS suctioning. The pa-
tient was positioned in side side-lying position every 2 
hours (Figure 2). The patient was shifted to continuous 
positive airway pressure mode after 15 minutes of each 
physiotherapy session under supervision and monitoring 
[12] (Tables 2 and 3).

Outcome measures used included the intensive care 
unit (ICU) mobility scale, functional independent mea-
sure score (FIMS), and hospital anxiety and depression 
scale (HADS) which showed patient’s improvement in 
the course of hospitalization (Figure 3).

Discussion

Mao et al. review concluded that COVID-19 infec-
tion causes neurological symptoms [3]. Polyneuropathy, 
myopathy, stroke, and GBS were among the neurologi-
cal manifestations identified in other beta coronaviruses 
(SARS and MERS) [13]. In a review by Caress et al., 

Figure 2. Patient on T-piece receiving manual chest vibrations 

Table 3. Intervention during ward stay (week 7-week 12)

Goals Intervention

Re-establish breathing pattern • Diaphragmatic breathing exercise, dyspnea relieving positions

Improve muscle strength • Strengthening program using 1 kg weight

Improve joint mobility • Active-assisted exercises followed by active ROM exercises 

Functional re-training • Bedside sitting followed by standing to spot marching

Gait training • Spot marching to walking with maximum support to walking with minimal support

ROM: Range of motion.

Table 4. Outcome measures indicative of patient’s improvement

Scales Week 1 Week 6 Week 12

ICU mobility scale 0 (lying on bed) 4 (standing) 8 (walking with the assistance of 
one person)

FIMS Maximal assistance Moderate assistance Minimal assistance

HADS Severe depression and anxiety Moderate depression and 
anxiety Moderate depression and anxiety

Abbreviations: ICU: Intensive care unit; FIMS: Functional independence measure scale; HADS: Hospital anxiety and depres-
sion scale.
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the time from COVID-19 symptoms to GBS symptoms 
is about 11 days. Also, the symptoms of GBS after CO-
VID is the same as non-COVID [14]. After COVID-19 
infection, GBS is rare but a major complication. After 
reporting of first case of GBS after COVID-19 infection, 
it was proposed that the axonal variant is more common 
than the demyelinating variant [15-16]. This case shows 
the prolonged stay of the patient at the hospital due to 
COVID-19 associated with GBS. In this case, the effec-
tiveness of pulmonary rehabilitation along with medi-
cal care is seen, which resulted in the rapid recovery of 
GBS patients followed by COVID-19. The patient was 
admitted to the ICU with complaints of weakness in the 
bilateral lower limb, difficulty in coughing, and gen-
eralized weakness, along with a history of COVID-19 
around 6 months back. The patient was started on an 
intravenous immunoglobulin (IVIG) regimen with the 
suspicion of GBS. IVIG and or plasmapheresis are the 
choice of treatment for GBS patients along with sup-
portive care depending on the cost and availability. IVIG 
is known as an immune-modulating drug that helps by 
promoting early recovery and reduced hospital stay. 
Besides, recovery from GBS also benefits from regu-
lar rehabilitation as it focuses on gaining mobility and 
strength back as the drugs run their course. The phys-
iotherapy intervention strategy started with positioning, 
airway clearance, breathing retraining, limb mobility ex-
ercises, and strengthening. Walking was initiated as the 
patient tolerated bedside sitting. Oxygen titration was 
required as the patient became de-saturated after walk-
ing. Supplementary oxygen also helps in covering more 

distance and improves the functional capacity of the pa-
tient. As the patient got shifted in the step-down care, 
incentive spirometer, mobility exercises, and walking 
program were continued. As the treatment progressed, 
the patient was able to do exercises and daily activities 
without the need for oxygen. Over a period of 12 weeks 
of hospital stay, ICU mobility score, FIMS score, and 
HADS score were improved as shown in Table 4. Phar-
macotherapy decreased the disease progression and with 
regular physiotherapy, the patient showed improvement 
in muscle strength, and the improvement was seen in the 
score on the ICU mobility scale. The patient was able to 
stand on the day of discharge from the ICU. The patient 
gained control and strength as the rehabilitation contin-
ued from passive range of motion to active assisted to 
active movements which was noted in the FIMS score. 
The patient was also counselled and encouraged during 
every treatment session in the course of 12 weeks which 
was noted in the HADS score.

Conclusion

The results of this study show that pulmonary rehabili-
tation, which includes breathing retraining, airway clear-
ing techniques, a combination of chest PNF techniques, 
positioning, walking with augmented oxygen, and psy-
chological support, was important in managing a patient 
with a diagnosis of post-COVID GBS. The pulmonary 
rehabilitation program was extremely beneficial in terms 
of enhancing overall functional efficiency and improv-
ing quality of life. Thus, a comprehensive pulmonary 

Figure 3. Standing without support and walking with minimal support
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rehabilitation program with the techniques mentioned 
above can be used in a post-COVID GBS patient to re-
gain functional independence.
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