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Introduction

Portable studies are performed on 
acutely ill patients

Portable chest radiographs may often be 
limited by technique and poor patient 

cooperation but may yield urgent 
findings 

Urgent findings are significant and 
unexpected findings requiring immediate 

corrective action
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Normal Endotracheal Tube

The optimal location of an
endotracheal tube tip is 3-7cm 
from the carina (ideal 5 cm).
The cuff should not overdistend 
the trachea



Normal Endotracheal Tube

Right Bronchial Intubation 
(yellow arrow) Despite this the 
lungs are still well inflated. The red 
arrow marks the left bronchus. 

A high endotracheal tube predisposes to laryngeal injury and 
extubation while a low endotracheal tube predisposes to bronchial 

injury and contralateral lung collapse

The optimal location of an
endotracheal tube tip is 3-7cm 
from the carina (ideal 5 cm).
The cuff should not overdistend 
the trachea



Malpositioned Endotracheal Tube

Right Bronchial Intubation 
(yellow arrow) Despite this the 
lungs are still well inflated. The red 
arrow marks the left bronchus. 

A high endotracheal tube predisposes to laryngeal injury and 
extubation while a low endotracheal tube predisposes to bronchial 

injury and contralateral lung collapse

The optimal location of an
endotracheal tube tip is 3-7cm 
from the carina (ideal 5 cm).
The cuff should not overdistend 
the trachea



Malpositioned Endotracheal Tube

Right bronchial intubation with left lung collapse The 
endotracheal tube tip (yellow arrow) is in the right bronchus 
with resultant left lung collapse (blue oval). After withdrawal of 
the endotracheal tube tip the left lung reinflates. (Carina = red 
arrowhead)

Overinflation of the 
cuff (blue oval) and 
right bronchial intubation 
(yellow arrow)

The endotracheal  cuff should not overdistend the trachea; this may 
result in necrosis, stenosis, malacia and rarely rupture of the trachea
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Normal Esophageal Tube

NG tube tip is placed in
the stomach to aspirate
secretions. Feeding tube
tip is placed in DJ flexure

http://www.radiographicceu.com
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Normal Esophageal Tube

NG tube tip is placed in
the stomach to aspirate
secretions. Feeding tube
tip is placed in DJ flexure

http://www.radiographicceu.com

NG TUBE FEEDING TUBE



Malpositioned Esophageal Tube

Follow up chest radiographs should be obtained after withdrawal of 
esophageal tube from the bronchus as it may have penetrated the 

pleura or vasculature and may result in pneumothorax or hemorrhage

NG tube tip is placed in
the stomach to aspirate
secretions. Feeding tube
tip is placed in DJ flexure

Feeding tube 
coiled in the  
hypopharynx 
(blue oval)

Feeding tube tip in
the lower 
esophagus
(yellow arrow)

Feeding tube tip in the 
right lower lobe (yellow 
arrow. Skin folds (red 
arrowheads)

BA C



Normal Swan Ganz Catheter

Illustration depicts a Swan
Ganz catheter inserted via
the subclavian vein with 
tip in the main pulmonary
artery

Hunter T B et al. Radiographics 2004;24:1725-1746



Malpositioned Swan Ganz Catheter

Illustration depicts a Swan
Ganz catheter inserted via
the subclavian vein with 
tip in the main pulmonary
artery

Tip of Swan Ganz 
catheter is within 
distal branch of 
right lower lobe 
pulmonary artery
(       )

Swan Ganz catheter with tip in distal 
branch of right pulmonary artery (dashed 
yellow line). Repositioning of the catheter 
resulted in massive right pulmonary 
hemorrhage. (Yellow arrow=chest tube, red 
arrow=surgical sponges) 

The optimal location for a Swan Ganz catheter is in the main and 
interlobar pulmonary arteries close to the hilum. Distal placement can 

cause infarction, pseudoaneurysm, rupture and hemorrhage
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Malpositioned PICC line

PICC line in the heart can cause arrhythmias and perforation and in the small 
veins can cause thrombosis, stenosis and rupture. These should ideally be 

positioned in the SVC or at the cavoatrial junction

Yellow arrow marks a 
PICC line entering the 
right internal jugular 
vein

Illustration depicts a PICC 
line inserted from a 
peripheral vein with its tip at 
the cavoatrial junction

Dashed yellow line shows 
a left PICC line. Yellow 
arrow shows the tip in the 
internal mammary vein. 

A B



Normal Intra-aortic Balloon Pump (IABP)

The tip of an IABP is positioned
just distal to the left subclavian artery
in the descending thoracic aorta. The 
balloon inflates in diastole to increase 
coronary blood flow and deflates 
during systole to decrease afterload.



Yellow arrow marks the ti of 
low placed IABP with red arrow at the top 

of the aortic arch. Axial CT shows the inflated 
balloon of the IABP occluding the origin of the renal 
arteries (yellow arrow). 

Malpositioned Intra-aortic Balloon Pump (IABP)

IABP tip should ideally be within 2cm from the aortic 
arch on a chest radiograph. A proximal tip may 
occlude  origins of the subclavian/carotid artery, 

leading to cerebral ischemia or infarction.  
A tip in the distal descending thoracic aorta makes the 
counterpulsation less effective and may occlude the 

renal arteries

The tip of an IABP is positioned
just distal to the left subclavian artery
in the descending thoracic aorta. The 
balloon inflates in diastole to increase 
coronary blood flow and deflates 
during systole to decrease afterload.



Misplaced Central Venous Line

Central venous catheters are normally positioned in the SVC. The images illustrate a case 
in which a central line (yellow arrow)  punctured the internal jugular vein with its tip 
behind the trachea resulting in massive right hemithorax (red arrow) & hemomediastinum

Development of mediastinal widening, pneumothorax/pleural effusions 
after placement of central lines are concerning for complications



Malpositioned Chest Tube

Frontal and lateral views show a thoracostomy tube in good position for 
treatment of a pneumothorax but not for an effusion.

Hunter T B et al. Radiographics 2004;24:1725-1746



Malpositioned Chest Tube

Status post liver transplant with increasing right 
pleural effusion and dropping hematocrit. CXR 
shows 2 right chest tubes over the right lower 
lung zone (yellow  and blue arrows). CT shows a 
large right hemothorax (red arrow) with chest 
tube in the chest wall (yellow arrow) & below 
the diaphragm (blue arrow)

Chest radiograph in an 
individual status post trauma 
shows a chest tube crossing 
the midline (yellow arrow). 
CT shows the chest tube in 
the anterior mediastinum.

Confirmation of the location of a chest tube needs at least 2 views or CT
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Pneumothorax

Tension Pneumothorax 34 year old male on ventilator support with sudden hypoxia and 
hypotension. Chest radiograph shows a hyperlucent expanded left chest with a 
subdiaphragmatic lucency (blue oval) with a deep sulcus sign (yellow arrow) and 
subcutaneous emphysema (red arrow) confirmed on CT

On a supine chest radiograph, the only sign of pneumothorax may be  
produced by air collected in the non dependent pleural space anteriorly, 

laterally and basally which deepens the lateral costophrenic angle, 
known as the Deep Sulcus Sign



Pneumomediastinum
24 year old male with 
a severe retrosternal 
pain after a large meal. 
Frontal portable chest 
radiograph reveals 
multiple streaky 
lucencies outlining the 
mediastinum (yellow 
arrows), presumed 
alveolar rupture

41 year old female 
with  neck swelling 
after swallowing too 
much ice with her 
drinks resulting in 
esophageal rupture. 
Red arrows mark the 
pneumomediastinum 
and emphysema in the 
subcutaneous neck

Pneumomediastinum may be difficult to appreciate on portable chest radiographs 
but air often dissects into the neck providing a clue to the diagnosis. 

Pneumomediastinum may be due rupture of trachea, esophagus or alveoli



Pneumoperitoneum

Pneumoperitoneum on portable chest radiographs may be due to iatrogenic 
causes, perforation of hollow viscus. Look for lucency below the diaphragm, 

mostly on the right. Additional left lateral decibitus views of the abdomen may 
be obtained for confirmation

A A B

Perforated Duodenal Ulcer 91 year old presenting with vague 
abdominal pain. Chest radiograph revealed a lucency under the 
right diaphragm(yellow arrow) suggestive of pneumoperitoneum 
confirmed on CT and was due to a perforated duodenal ulcer.

Pneumoretroperitoneum 
86 year old with chronic 
constipation. CXR shows air 
outlining the colon (red 
arrow) and psoas ( blue 
arrow) & pneumoperitoneum



Hemothorax

Hemothorax 55 year old following pleural biopsy. Initial postoperative radiograph with a right 
chest tube in position (yellow arrow). A drop in hematocrit with dyspnea 6 hours later 
prompted a chest radiograph which revealed a large pleural based opacity in the right chest 
consistent with a hemothorax (red arrow). Follow up chest radiograph showed clearing after 
placement of additional chest tubes (blue arrows)

Rapidly accumulating pleural effusion in the correct clinical setting 
such as trauma,  aortic aneurysm, anticoagulation and after surgery 

should raise the suspicion of hemothorax



Mediastinal Widening

Mediastinal Hematoma  Progressive widening of the mediastinum on serial 
radiographs (yellow and red dashed line) in a patient following aortic valve replacement. 
Mediastinal hematoma was confirmed on CT(red arrow) 

Post operative enlargement of the mediastinum more than one and half 
times the baseline or progressive increase on serial radiographs suggests 

mediastinal hematoma



Cardiac torsion

Cardiac Torsion following pneumonectomy 57 year old with known lung cancer (green 
arrow) presenting with massive hemoptysis following a motor vehicle accident.  An emergency 
right pneumonectomy was performed. Chest radiograph shows post pneumonectomy changes 
in the right chest (blue arrow) and a Swan Ganz catheter (dashed yellow line). 24 hours after 
surgery sudden hypotension prompted a chest radiograph which revealed cardiac torsion with 
the flipped along Swan Ganz catheter and torsed cardiac silhouette (red arrow) 

The most common cause of cardiac herniation and torsion is an 
intrapericardial pneumonectomy without closure of the defect



Pulmonary embolism and infarction

The Hampton Hump  Above images illustrate a subpleural wedge shaped opacity 
in the right  lower lobe (yellow arrow) in a young individual with sudden onset of 
right pleuritic chest pain. CT shows a large filling defect in the right lower lobe 
pulmonary artery (red arrow) and a pulmonary infarct - the Hampton Hump (      )

Radiographic findings in pulmonary embolism are usually non-specific or absent. 
Rarely a Hampton Hump or enlarged pulmonary artery may be the initial presenting 
radiographic finding and a high index of suspicion is needed to make the diagnosis



Lobar collapse

Direct signs of lobar collapse include displacement of fissures and 
opacification of the collapsed lobe. Indirect signs include displacement 

of the hilum, a mediastinal shift toward the side of collapse, loss of 
volume in the ipsilateral hemithorax, crowding of the ribs, compensatory 

hyperinflation of the remaining lobes

Mucus Plugging 64 year old from an intensive care unit. The initial chest radiograph shows 
low volume, clear lungs with a clear right upper zone (yellow arrow). Sudden hypoxia
prompted a chest radiograph which revealed collapse of the right upper lobe with upward 
displacement of the minor fissure (red arrow). Flexible bronchoscopy revealed mucus plugging 
of the right upper lobe bronchus. Follow up chest radiograph reveals reexpansion of the right 
upper lobe with a band of atelectasis along the minor fissure (blue arrow)



Pulmonary Edema

Flash Pulmonary Edema 28 year old post partum female with eclampsia. Chest 
radiographs reveal bilateral perihilar opacities (yellow arrows) and mild cardiomegaly. CT 
chest shows predominantly central ground glass opacities in both lungs consistent with 
pulmonary edema (yellow arrows)

Flash pulmonary edema is an important diagnosis to make as it often 
occurs in otherwise normal individuals and may be an indication of 

underlying cardiac or renal disease



Fracture
Scapular Fracture 
31 year old, status post 
chest trauma with right 
bronchial intubation in 
the field (blue arrow) 
with a left scapular 
fracture (yellow arrow) 
that was not initially 
noticed. Dedicated 
scapular radiographs 
confirmed the fracture

Humerus Fracture 45 
year old with trauma. 
Subsegmental atelectasis 
in the right upper lobe 
(green arrow) and a left 
humeral fracture (yellow 
arrow) at the edge of 
the film, confirmed on 
dedicated views

Fractures of the thoracic skeleton can be easily overlooked in trauma 
patients and should always be carefully looked for

A A
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Foreign Bodies

Aspirated Crown 
Yellow arrow marks the 
aspirated crown of a tooth 
in the left lung following 
traumatic intubation

Retained Sponge
Red arrows mark a couple 
of missing surgical sponges 
during cardiac surgery

Migrated IVC Filter
Blue arrow marks an IVC which
migrated to the right atrium, which 
was confirmed on a cavogram and 
successfully retrieved

All densities should be accounted for on a chest radiograph. Presence of an 
unexpected density should immediately raise suspicion for a foreign body

A B C



Conclusion

Urgent findings are 
significant and 

unexpected findings 
that require immediate 
and corrective action

Urgent findings should 
be communicated to 

referring physicians or 
their representative in 

time to provide the 
most benefit to patient
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