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History of Present Illness 

A 35-year-old was injured at work earlier that 

day. He fell approximately 10 feet while 

power washing a hog confinement pen from 

inside the bucket of a skid loader. He 

complained of pain in his left foot. He had 

struck his head but denied loss of 

consciousness. He was admitted to an outside 

hospital ICU for observation.  

PMH, SH, and FH 
He has no chronic medical conditions and 

has never been hospitalized.  

He has never smoked and only drinks 

socially. He is single.  

His mother died at 55 of heart disease. His 

father and 6 brothers and sisters are all 

healthy.  

Physical Examination 
He is 5’5” and weighs 193 pounds. There is a 

head laceration and he has tenderness in his 

left foot. Otherwise, his physical examination 

is normal.  

Radiology 
A foot x-ray reveals fractures of the left 

second and third metatarsals. Head CT was 

interpreted as normal.  

His chest x-ray is shown in Figure 1.  

 
Figure 1. Chest x-ray on the day of injury. To 

view Figure 1 in a separate enlarged window 

click here.  

Which of the following are true? 

1. His chest x-ray is normal.  

2. He has fractures of the 9
th

 and 10
th

 right 

ribs.  

3. He can be discharged from the hospital 

4. 1 and 3 

5. None of the above 

 

Correct! 

4. 1 and 3 

His chest x-ray is normal. The heart size is 

normal, the lungs are clear and the 
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mediastinum is normal. The boney structures 

are intact. It is unclear why he was admitted 

to the ICU and he was discharged to home in 

a walking boot with orthopedic follow-up. He 

did well and other than foot pain had no 

complaints after discharge.  

About 3 weeks after his injury, he revisited 

his chiropractor for chronic neck pain and 

stiffness. Since that day he has had new 

complaints of orthopnea and dyspnea on 

exertion. He was seen in an outpatient care 

facility the following day and a chest x-ray was 

performed. He was referred to the same 

outside hospital and admitted with a 

diagnosis of pneumonia.  

 
Figure 2. Chest x-ray performed about 3 

weeks after his injury. To view Figure 2 in a 

separate enlarged window click here. 

Comparing the chest x-ray with the previous 

x-ray taken 3 weeks earlier what changes are 

noted? 

1. None. The chest x-ray remains normal.  

2. He has a right lower lobe pneumonia. 

3. He has a large right pleural effusion.  

4. The right hemidiaphragm is elevated.  

5. There is a compression fracture of T3.  

 

Correct! 

4. The right hemidiaphragm is elevated. 

Compared to the normal chest x-ray taken 3 

weeks earlier, his right hemidiaphragm is 

elevated. He has no air bronchograms or 

patchiness of the right lung density that would 

suggest pneumonia. The right diaphragm is 

smooth with a narrow costophrenic sulcus 

and no meniscus distinguishing it from a 

pleura effusion. There are no compression 

fractures seen. 

 

Which of the following statements are true? 

1. A sniff test should be performed. 

2. Chiropractic neck manipulation has not 

been reported to cause diaphragm 

paralysis. 

3. Orthopnea is a common complaint of 

patients with diaphragm paralysis. 

4. 1 and 3 

5. All of the above 

 

Correct! 

4. 1 and 3 

Chiropractic neck manipulation is a rare, but 

well-documented, cause of diaphragm 

paralysis (1-3). Orthopnea along with 

dyspnea on exertion are probably the most 

common complaints after diaphragm 

paralysis (1-3). He had a sniff test performed 

which is shown in Figure 3.  

 
Figure 3. Video of patient’s sniff test. To view 

Figure 3 in a separate enlarged window click 

here. (Not the patient’s actual sniff test which 

was similar. The image was taken from 

Reference 4.) 
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Which of the following are true regarding a 

sniff test  in a patient with right 
hemidiaphragm paralysis? 

1. The right hemidiaphragm moves 

cranially the sniff. 

2. A normal sniff test shows both 

hemidiaphragms moving cranially.  

3. The left hemidiaphragm moves caudally 

during the sniff. 

4. 1 and 3 

5. All of the above 

 

Correct! 

4. 1 and 3 

The hemidiaphragms move in opposite 

direction when a hemidiaphragm is paralyzed 

(5). During a normal test the 

hemidiaphragms both move caudally (down) 

during a sniff. When both diaphragms are 

paralyzed, the movement is cephalad (up) for 

both diaphragms. 

Which of the following is/are true? 

1. A positive sniff test confirms paralysis of a 

hemidiaphragm.  

2. The positive sniff test should be 

confirmed by a phrenic nerve 

electromyogram (EMG).  

3. His pulmonary function tests should 

show an obstructive dysfunction 

4. 1 and 3 

5. All of the above 

 

Correct! 

1.  A positive sniff test confirms paralysis of a 

hemidiaphragm. 

A phrenic nerve EMG or a chest ultrasound 

can also confirm the presence of the paralysis 

of a diaphragm. On an ultrasound, a 

hemidiaphragm paralysis appears as a lack of 

movement or paradoxical upward movement 

of the affected hemidiaphragm during 

inspiration. The paralyzed diaphragm may 

also show significantly reduced thickening 

compared to the healthy side when breathing 

in, indicating muscle weakness or atrophy; 

this can be visualized using M-mode 

ultrasound to assess the movement and 

thickness changes during respiration. His 

pulmonary function tests showed a restrictive 

defect. An obstructive defect would suggest 

another or additional diagnosis.  

What are treatment options are available for 

diaphragmatic paralysis? 

1. Diaphragmatic plication 

2. Diaphragmatic pacemaker 

3. Noninvasive ventilation 

4. 1 and 3 

5. All of the above 

 
Correct! 

5. All of the above 

Treatment options are limited for 

diaphragmatic paralysis (6). Supportive 

therapy including assisted ventilation may be 

used. Some surgeons report good results with 

diaphragm plication. This minimally invasive 

surgery involves repositioning and reshaping 

the paralyzed diaphragm by folding it over 

itself and suturing it into place, allowing the 

lungs to expand more effectively and improve 

breathing function in patients with diaphragm 

paralysis. Diaphragmatic pacing can also be 

used. Some surgeons report good results with 

either diaphragm plication or diaphragm 

pacing but case series are small and depend 

upon local surgical expertise. Our patient 

remained minimally symptomatic without 

therapy.  
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