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Medical Imaging of the Week: A Positive Sniff Test 

 

 

Figure 1.  Image from thoracic CT scan shows persistent elevation of the right hemi 
diaphragm, complete right lower lobe and partial middle lobe atelectasis with patent 

airways on chest computed tomography. 

 

 

Figure 2. Static image from diaphragm fluoroscopy demonstrating the paradoxical 
upward movement of the right hemi diaphragm during inspiration confirming right hemi 

diaphragmatic paralysis. 
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A 66-year-old man with a history of hypertension, morbid obesity, emphysema, type 2 
diabetes complicated by extensive peripheral neuropathy presented for evaluation of 
persistent fatigue, shortness of breath and increased oxygen requirements. 

Approximately 18 months prior to presentation the patient required intubation for septic 
shock with multifocal pneumonia and right lower lobe collapse. The patient left the 
hospital after 10 days on 4 liters of oxygen and had been oxygen dependent since then 
with no improvement despite aggressive pulmonary rehabilitation. A pulmonary function 
test (PFT) demonstrated a moderate, restrictive ventilatory defect with low diffusion 
capacity; while his thoracic computed tomography showed persistent elevation of the 
right hemi-diaphragm with right lower lobe and partial middle lobe atelectasis (Figure 1). 
No evidence of endobronchial lesions, mediastinal or cervical masses, or enlarged 
lymph nodes seen.  

The patient underwent a fluoroscopic sniff test that confirmed paralysis of the right 
hemi-diaphragm (Figure 2) (1). Phrenic nerve palsy has been associated with cardiac 
surgery due to both cooling and stretching mechanisms, cervical and thoracic 
compression of the phrenic nerve, trauma and iatrogenic injury, Herpes zoster, 
poliomyelitis, neurologic amyotrophic, brachial plexopathy have been associated with 
unilateral and bilateral diaphragmatic paralysis (2). In our patient, extensive history, 
physical exam, neurologic evaluation, laboratory tests and imaging failed to reveal a 
provoking insult to the right phrenic nerve. Therefore, diabetes related phrenic nerve 
palsy was entertained as a working diagnosis due to the patient’s extensive history of 
diabetes related neuropathy. The patient was started on noninvasive positive pressure 
ventilation with a BiPAP machine and showed remarkable symptomatic improvement at 
bedtime, but his functional status has been significantly limited during the day. He is 
currently being evaluated for possible diaphragmatic plication surgery. 
 
Surgical plication of the paralyzed hemi diaphragm has shown very good results in 
appropriately selected patients (3). This included improvement in lung function, exercise 
endurance, and dyspnea post surgery. 
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