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In a recent study, nearly half of COVID-19 patients were not o I e on at least one side, and 10 (49%) had reduced thickening ratio
able to return to work 60 days after hospital discharge_l Subject Characteristics - | o bllaterally Overall, 20 patiepts (80%) had at least (?ne structural or
Survivors of severe COVID-19 frequently report persistent Age 21132 (33-69) = : functional abnormality on diaphragm ultrasound (Figure 3)
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shortness of breath, cough and fatigue post-hospitalization.* o 30,8561 (21.48) =, o . D . & C | .
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lung parenchyma itself, the possibility of underlying Diabetes Mellitus or Pre-Diabetes Mellitus e ¢ To our knowledge this is the first study utilizing ultrasound to
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neuromuscular respiratory weakness should be considered. 56% (14/25) = iy 0® o evaluate the diaphragm in COVID-19 survivors and demonstrates
Neurological manifestations of COVID-19 are increasingly Hyperlipidemia 30.4% (7/25) * that patients who require Inpatient rehabllltatlon_after acute
recognized with prominent involvement of the neuromuscular Asthma and/or COPD 20% (5/25) o . T . QO;PI:]ai![iz(?r?O'Ir_]hr;as\éeﬁicviiryshal.?g gr?]‘;?:(ea”bﬁe gimllgf?;asmrevious
system ranging from mild creatine kinase (CK) elevation to Cancer 13.4% (3/25) 5 . ySIU ' INCINGS are remarkably Pres
. . p 3 | ‘0 report of sonographically identified diaphragm dysfunction in
flaccid tetraplegia requiring tracheostomy.® Here we report Cerebrovascular Accident 13.4% (3/25) ; patients with confirmed myopathy.5 In contrast, diaphragm
neuromuscular ultrasound findings that define the unexpectedly Acquired Immunodeficiency 13.4% (3/25) é ultrasound findings in patients with chronic dyspnea related to
high prevalence of structural and functional alterations to the | Paysinicy 361217 (2-63) —— - - ~—  COPD largely resembled the healthy population.? Given the large
diaphragm muscle after hospitalization for COVID-19. Days Hospitalized 49.6+25.5 (10-92) | | i | | number of COVID-19 survivors who suffer from persistent dyspnea
Materials & Method Figure 1. Location of scan Days of Mechanical Ventilation 43-1*335““1531' Muscle Thickness (cm) months after onset of disease’, it is possible that diaphragm
Phan W Days Since Onset* 72.2+46.5 i | i it
dleriais etnoas | | . e f"ue e #48.5 (3-184) Figure 3. Sonographic diaphragm muscle thickness versus thickening muscle dysfunction is a major contributing factor.
Participants _ (o Pays Since ICU 52.4£22.9 (2-80) ratio in survivors of COVID-19 that require inpatient rehabilitation. imitati
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| L2 \ (mg/L) e e (Bt Individual cases plotted to the left of the vertical dotted line have abnormal Our study is limited by several factors. This data is only representative of
- 25 patients upon admission Troponin (ngimt) 120 (0.055-5.59) thickness (1.e. muscle atrophy). Those plotted below the horizontal dotted line patients admitted to acute inpatient rehabilitation after hospitalization and
to acute patient CK (U/L) 753.3£976.2 (39-3090) have abnormal thickening ratio (i.e. impaired contractility). Taken together, only mechanical ventilation (MV) due to COVID-19. Additionally, no controls were
rehabilitation with prior Alc (%) 7.9+2.5 (5.1-13.7) the 5 cases (out of 25) located in the upper right quadrant fall within normal 1able due to the difficulty i tchi t'. e for | }clh . Hanical
diagnosis of COVID-19 Mean = SD (Range) of % as appropriate. limits across both parameters. aval .a .e He 1o the ditHEUTy Ih matching patients Tor iens , of mechanica
*As defined by first positive test, onset of symptoms, or hospital admission where available ventilation. Our study had an dverage of 43 days of MV while a study by Seneff
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- Acute care data obtained through chart review of medical records and summarized

In Table 1.

- The diaphragm muscle was assessed on a portable ultrasound system (TE?,
Mindray, Mahwah, USA) with either a 6- to 14-MHz linear array or 2- to 5-MHz
curvilinear array selected to maximize image clarity on the basis of individual
characteristics such as body habitus.

- Each hemi-diaphragm was identified in the zone of apposition, and thickness was
measured at end-expiration and maximal inspiration (Figures 1 & 2).

- Normal values have been established for diaphragm end-expiratory muscle LT TLC 8TH
thickness (>0.14 cm) and thickening ratio (>1.2), calculated as thickness at
maximal inspiration/thickness at end-expiration.4
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Figure 2. Examples of normal diaphragm scan measurements
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