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A Case of Phrenic Nerve Impairment after COVID-19 Infection
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A 47-year-old man with a past medical history of 
restless leg syndrome and recurrent COVID-19 
infections for the past three years presented to the 
outpatient pulmonary office with complaints of 
progressive dyspnea on exertion and orthopnea 
that began after his first COVID-19 infection. He is 
a never smoker. He had no prior pulmonary or 
neuromuscular conditions and was never 
hospitalized or intubated for COVID-19. After his 
first COVID-19 infection, patient developed 
profound exercise intolerance, shortness of breath 
at rest, persistent cough associated with post-
tussive emesis, and feeling like his left side "does 
not expand all the way." In addition, he was 
diagnosed with postural orthostatic tachycardia 
syndrome due to increased heart rate with minimal 
exertion. Prior to his illness, he was in good health 
and able to run 4 to 5 miles multiple times a week 
compared to less than half a mile 
currently. Symptoms have improved while on 
beta-blocker therapy. However, he continued to 
report dyspnea and the sensation of not being able 
to take a full breath.

This case highlights an unusual presentation of 
phrenic nerve dysfunction as a complication of 
post-COVID-19 syndrome. While the referenced 
literature described diaphragm paralysis most in 
patients who were hospitalized for COVID-19, this 
patient was never hospitalized. He did not have 
diaphragm paralysis but was rather diagnosed 
with phrenic nerve impairment leading to 
ventilatory defect. Notably, the Sniff test and PFTs 
were inconclusive, whereas EMG and CPET were 
critical for diagnosis.

Clinicians should consider phrenic nerve 
injury/impairment in the differential diagnosis of 
persistent dyspnea post-COVID infection. 
Structure and function of the phrenic nerve and 
diaphragm are reciprocally interrelated as 
demonstrated in this case. Thus, a thorough 
evaluation of phrenic nerve and diaphragm 
function in patients who present with persistent 
dyspnea with a history of COVID-19 or other 
respiratory viral infections is critical.

Recent case reports suggest that phrenic nerve 
injury and diaphragmatic dysfunction are rare but 
notable complications of COVID-19. FitzMaurice et 
al. and Lowenkamp et al. describe unilateral 
diaphragm paralysis with elevated 
hemidiaphragms on imaging, positive Sniff tests, 
and abnormal PFTs, although both patients were 
hospitalized for their infection. Law et al. 
described testing phrenic nerve function through 
EMGs or phenic nerve conduction studies to 
investigate COVID-19 associated phrenic nerve 
mononeuritis versus neuropathy/myopathy. Our 
case report describes an outpatient case of 
phrenic nerve impairment, but not paralysis after 
recurrent COVID-19 infections that did not require 
hospitalization.
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Clinical Course

Patient was diagnosed with a left phrenic nerve 
impairment. He had no history of trauma or 
cervical/abdominal injury to explain this finding. 
Prior imaging from pre-COVID-19 era showed no 
diaphragmatic elevation, supporting a post-viral 
etiology. He was referred to a tertiary care center, 
where pulmonary rehabilitation, a sleep study, 
and evaluation for diaphragmatic pacing were 
recommended.
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Diagnostic Work-up Results

Initial chest x-ray Elevated left 
hemidiaphragm (new 
finding)

Initial CT chest Elevated left 
hemidiaphragm (new 
finding)

Pulmonary Function 
Testing

Normal

SNIFF test Negative
Cardiopulmonary 
Exercise Testing 
(obtained after 3rd 
infection)

Ventilatory defect

Electromyography Left phrenic nerve 
impairment

EMG

Pulmonary Function Testing

https://url.us.m.mimecastprotect.com/s/L-MnCJ6kPnc8qwpkhzimiy1q16?domain=doi.org
https://url.us.m.mimecastprotect.com/s/L-MnCJ6kPnc8qwpkhzimiy1q16?domain=doi.org
https://url.us.m.mimecastprotect.com/s/L-MnCJ6kPnc8qwpkhzimiy1q16?domain=doi.org
https://url.us.m.mimecastprotect.com/s/L-MnCJ6kPnc8qwpkhzimiy1q16?domain=doi.org
https://url.us.m.mimecastprotect.com/s/L-MnCJ6kPnc8qwpkhzimiy1q16?domain=doi.org
https://url.us.m.mimecastprotect.com/s/PeaJCKrl6oTq2W8QiAsri5QIG2?domain=doi.org
https://url.us.m.mimecastprotect.com/s/tje-CL9mPpTPR9N0tjtviyLZNr?domain=doi.org
https://url.us.m.mimecastprotect.com/s/tje-CL9mPpTPR9N0tjtviyLZNr?domain=doi.org
https://url.us.m.mimecastprotect.com/s/tje-CL9mPpTPR9N0tjtviyLZNr?domain=doi.org
https://url.us.m.mimecastprotect.com/s/tje-CL9mPpTPR9N0tjtviyLZNr?domain=doi.org
https://url.us.m.mimecastprotect.com/s/tje-CL9mPpTPR9N0tjtviyLZNr?domain=doi.org
https://url.us.m.mimecastprotect.com/s/KBSkCM8n9qI5q3xpt1uqi8ijgw?domain=doi.org
https://url.us.m.mimecastprotect.com/s/undrCNko8rCN03VYhzCNiyjPrr?domain=doi.org

	Slide 1

