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INTRODUCTION 
A new strain of the Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) was identified causing a 
very contagious infection, firstly described in Chinese 
patients, involving mostly human respiratory system1. 
Covid 19 is a challenging and polymorph pathology, 
ranges from asymptomatic to a severe respiratory form, 
implying extensive pneumonia and even death2. The list 
of the suggestive symptoms of COVID-19 includes fever, 
cough, breathing difficulty, chills, myalgia, headaches, 
sore throats, loss of taste (ageusia) and/or odor (anosmia), 
headache, conjunctivitis, and gastrointestinal problems3,4. 
In a community-based study, involving self-reported 
symptoms to predict potential SARS-CoV-2 infection, 
via mobile application, the most prevalent symptoms 
were fever, persistent cough, fatigue, shortness of breath, 
diarrhea, delirium, missed meals, abdominal pain, chest 
pain and hoarse voice5. COVID-19 may also lead to long-
term respiratory and cardiovascular consequences, 
physical and psychological dysfunctions, requiring early 
multidisciplinary rehabilitation6.7. The risk of death in 

Romanian hospitalized COVID-19 patients is greater8 

than in tuberculosis9 or HIV patients10. Considering this 
data, our aim is to highlight the benefits of a complex 
rehabilitation program in a patient with post-pulmonary 
conditions and multiple sequelae after COVID-19. 
Case report 
History data 
We report the case of a professional driver, nonsmoker 
male, aged 49 years old, with a suggestive medical 
history of recent COVID-19 infection known with 
diabetes mellitus, right lung lower lobe lobectomy for 
post tuberculosis bronchiectasis, in 1997. The patient was 
diagnosed and treated in Belgium, from December 2020 
to February 2021, for a critical type of SARS-CoV-2 
infection. The disease debuted with myalgia, fever, and 
fatigue while the patient was driving in Belgium. The 
COVID-19 infection was confirmed by positive RT-PCR 
testing and hospitalization was decided due to the 
presence of additional temporal-spatial disorientation. 
Despite the administration of antivirals, dexamethasone, 
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Introduction: A great variety of medical issues can occur after the COVID-19 infection including fatigue, muscle weakness, 
locomotor disability, self-care dysfunction, polyneuropathy, persistent dyspnea on exertion and a hypercoagulable state. 
Materials and methods: This paper presents the case of a nonsmoker 49-year-old male with right lung lower lobe lobectomy for 
post tuberculosis bronchiectasis and diabetes mellitus, who developed multiple serious physicals, neurological, hematological 
and respiratory consequences, related to critical COVID-19 infection and prolonged hospitalization, 
Results: A favorable evolution of the patient’s respiratory sequels and motor impairment on both lower limbs was noticed after a 
complex individualized rehabilitation program started in the post COVID-19 Rehabilitation Department of Balneal and 
Rehabilitation Sanatorium, Techirghiol, Romania, consisting in better functional parameters and exercise tolerance, significant 
improvement in daily activities, remission of exertional dyspnea, social and family reintegration. 
Conclusions: multidisciplinary approach and complex individualized programs of rehabilitation is required after a critical form 
of COVID in a patients known with tuberculosis, and other complex pathologies, in order to restore physical function and 
mobility and optimize respiratory parameters. 
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invasive ventilation, and extracorporeal membrane 
oxygenation were required, after 10 days of 
hospitalization in the intensive care unit of Jan Palfijn 
Gent University Hospital, for an acute respiratory distress 
syndrome (ARDS). Extubation was considered after 
another two weeks of intensive medical care and the 
patient was then transferred to the Pulmonology 
Department for ventilator associated pneumonia caused 
by Pseudomonas Aeruginosa and Klebsiella pneumoniae, 
which treated and cured with a selected efficient 
combination of antibiotics (piperacillin – tazobactam, 
meropenem and ciprofloxacin). Following this long 
hospitalization period, a slow progressive favorable 
evolution was noticed, but it was grafted with multiple 
complications, consisting in difficulties in speech, 
swallowing and dysphagia, after prolonged oro-tracheal 
intubation, requiring special speech therapy exercises and 
feeding by nasogastric tube. Type 2 diabetes mellitus was 
revealed by persistent hyperglycemia and elevated values 
of glycated hemoglobin (8.6) requiring therapy by rapid 
acting insulin in combination with methformin. At 
discharge, after two months, the treatment recommended 
were: pregabalin 150 mg twice a day, metformin 850 mg 
three times daily, and 0.4 mg of tamsulosin and 60 mg of 
gliclazide once a day. 
Patient’s evaluation 
In February of 2021, the patient was admitted to the 
Balneal and Rehabilitation Sanatorium of Techirghiol 
(BRST), Romania. At admission, he complained of 
mechanical pain in the right knee, hands and fists, 
hypoesthesia and paresthesia of the distal region on both 
lower limbs, muscle weakness with marked muscle 
atrophy and motor impairment on both lower limbs, 
bilateral motor dysfunction on the dorsiflexion of the foot 
(mostly on the left side), persistent exertional dyspnea, 
marked physical asthenia, fatigue and general 
deconditioning due to the prolonged hospitalization. 
Clinical examination revealed: motor deficit in both legs, 
mostly on the left leg ; left muscular force were 
dorsiflexion 2+, inversion 3+, plantar flexion 4+; right 
muscular force: dorsiflexion 3+, inversion 4, plantar 
flexion 5, dorsal hypoesthesia of the left leg. The pain in 
the right knee was associated with slight antero-posterior 
instability, generalized muscle hypotrophy in the lower 
limbs.  
The 6-minute walking test (6MWT) was performed, 
covering a distance of 290 meters, and revealed 
exertional dyspnea and mild desaturation (Table 1). 
Performance of daily activities was evaluated on a scale 
with 10 points, from 0 to 10, 0 meaning “no problems” 
and 10 meaning “cannot be performed”. The ability of 
climbing stairs 5, running 7 and lifting weights 6. 

 
TABLE 1. 6 minutes walking Test at admission in 
Balneal and Rehabilitation Sanatorium of Techirghiol 

Before walking After walking for 290 
meters 

TA = 120/80 mmHg TA = 140/90 mmHg 
AV = 96 rpm AV = 106 rpm 
SpO2 = 99% SpO2 = 94% 

WITHOUT dyspnea Dyspnea 
TOTAL DISTANCE COVERED = 290 meters 

 
Paraclinical blood exam emphasized increased d-dimers 
up to 5380 ng/ml 24 times higher compared to normal 
value, and anticoagulation with apixabam pills of 2.5 mg 
twice a day was initiated after cardiologist evaluation.  
Pelvis radiography showed femoral impingement by 
elevation of the bilateral cervical-cephalic lateral contour, 
especially on the left side.  
Electromyographic investigation: mixed symmetrical, 
predominantly motor polyneuropathy with mostly distal 
involvement. 
Ultrasound examination of the left common peroneal 
nerve revealed peripheral nerve imaging of injury, with 
clear configuration and detachment without extensive 
pressure.  
Chest computed tomography revealed: subpleural area of 
fibrosis and traction bronchiectasis in the left lower lung 
lobe, right lower lung lobe lobectomy and mediastinum 
shift to the right hemithorax.  

 
Figure 1 Chest computed tomography 

 
The rehabilitation program 
During hospitalization in the balneal rehabilitation 
department, several therapeutic procedures were 
recommended.  
Hydro-kinesitherapy in the therapeutic pool with 
hypertonic saline mineral water at 360C for 20 minutes to 
assist gait and joint mobility. 
Bilateral electrostimulation of the legs to assist and 
recover the lost movement of the lower legs.  
Nano-pulsed electromagnetic field and deep bilateral 
posterior thoracic oscillation, to stimulate the diaphragm 
muscle.  
Galvanic bath, bilateral knee ultrasound, cervical-dorsal 
lumbar drainage, lower limb lymphatic drainage and 
trophic massage in order to improve lower limbs 
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circulation and regain muscle trophicity and improve 
mobility. 
Also, the patient benefited from a generalized toning 
kinesitherapy, kinetic respiratory exercises and treadmill 
exercises.  
Clinical and functional results 
After nearly three weeks of rehabilitation, the patient has 
improved the general condition 
At discharge he did not have muscle or joint pain, no 
fatigue or physical asthenia. The remission of exertional 
dyspnea was noted. 
The motor deficits diminished motor for both legs as 
follow: left muscular force dorsiflexion 3+, inversion 4+, 
plantar flexion 5, right muscular force: dorsiflexion 4, 
inversion 4, plantar flexion 5.  
Muscles trophicity was improved. There was a significant 
clinical improvement of the 6 MWT without dyspnea or 
desaturation (Table 2), increased performance of daily 
activities, with the ability of climbing stairs 3, running 5 
and lifting weights 4. 
TABLE 2. 6 minutes walking Test at discharge from 
Balneal and Rehabilitation Sanatorium of Techirghiol 

Before walking After walking for 410 meters 
TA = 120/80 mm Hg TA = 145/90 mm Hg 

AV = 85 rpm AV = 113 rpm 
SpO2 = 97% SpO2 = 96% 

WITHOUT dyspnea WITHOUT dyspnea 
TOTAL DISTANCE COVERED = 410 meters 

Discussion 
In our reported case, we emphasized a complex 
rehabilitation program consisting in procedures for 
recovering the bilateral motor deficit of the both lower 
limbs. The patient had diabetic polyneuropathy but also 
post-COVID-19 physical deficits, including muscle 
weakness, induced by prolonged immobilization, 
neurological impairment, and/or nutritional disorders. 
Also, the direct infection of the nervous and muscular 
system, neuroinflammation, post-viral autoimmune 
response, hypercoagulability, metabolic or hypoxic 
lesions are assumed as main mechanisms for motor 
deficits after COVID 1911,12. 
Considering the dysfunctional aspects of the post-acute 
COVID-19 syndrome, mentioned in our reported case, 
i.e. skeletal muscles and peripheral nerve pathology, the 
efficacy of rehabilitation was obvious. Complex physical 
procedures electrostimulation of affected muscles, 
galvanic bath for reeducation of sensitivity, lymphatic 
drainage in both lower limbs, toning massage, hydro-
kinesitherapy for toning and joint stabilization are the 
guarantor of successful recovery of the lower limbs and 
the contributor for a better insertion into pre-existing 
socio-professional and family activities13,14. Personalized 
plans of rehabilitation must be designed according to the 
age, sex, lifestyle, hobbies, occupation and physical 

condition of the COVID-19 patients because they might 
have different degrees of dysfunction14-16.  
Since SARS-CoV-2 may be prevalent for a long period of 
time and their sequels as well17, routine clinical medical 
practice has to be adjusted for a greater awareness of 
early rehabilitation benefits. Initiating rehabilitation in 
the early stage after the COVID-19 disease18 is required 
in order to prevent negative neurological effects and to 
improve the functional parameters especially respiratory 
ones and to improve patients ‘quality of life19. As a result 
of the procedures consisting in stimulation of diagram 
muscle and chest drainage, by deep vibrations, the patient 
gained autonomy, the walking distance improved 
considerably by more than 120 meters, and the daily 
activities were return close to normal. We consider early 
rehabilitation intervention made immediately after the 
discharge from intensive care, critical for reducing the 
burden of the post COVID-19 syndrome, especially in 
this case with previously altered lung function, caused by 
TB, with lung fibrosis and respiratory muscle atrophy20. 
The sequels from TB and COVID conditions worse lung 
capacity21 and decrease the tolerance for effort. 
Respiratory rehabilitation plays an important role in the 
recovery of body integrity from a pulmonary point of 
view20. There are no sufficient data about the complexity 
and variability of the lung damage caused by coupled 
COVID-19 infection and pulmonary TB, and there is 
limited scientific knowledge and/or evidence about 
respiratory rehabilitation in patients with both TB and 
COVID-1922. Owing to lung fibrosis and bronchiectasis, 
as sequelae of previous pulmonary TB, ventilator 
associated pneumonia or COVID-19 infection itself, it is 
difficult to establish their etiology, but further programs 
of RR are needed and are essential to improve breathing, 
quality of life and for decreasing the emotional distress23. 
In addition, lung function can be increased through 
alleviating the neuromuscular weakness by early 
rehabilitation24.  
Recurrent elevation of D-dimers, at more than 60 days 
after the onset of the COVID-19 infection, could have 
been a risk factor for death, caused by a lung infarction25. 
Therefore, the risk of thrombosis should be considered, 
especially in patients with severe/critical forms and 
prolonged hospitalization.  

 Long COVID-19 syndrome is difficult to 
manage in patients with previous long-term conditions 
caused by TB disease17. Various sequelae of COVID-19 
infection need to be promptly identified because of their 
life-threatening potential26. Further studies are needed to 
investigate the persistent or recurrent hypercoagulable 
state, as well as to assess the risk of residual TB lung 
lesions in patients with immunosuppression caused by 
diabetes and COVID-19. In conclusion, after a critical 
form of COVID-19, patients can experience a variety of 
negative consequences requiring multidisciplinary 
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approach and complex individualized programs of 
rehabilitation in order to restore physical function and 
mobility, improving daily activities and tolerance to the 
effort 
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