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Image Interpretation in critical Care:Image Interpretation in critical Care:
Reading of the ICU Chest Film

� Essential when treating critically ill 
patients

� Skill in determining the placement of 

patient instrumentation

X-Ray Technique

� Anteroposterior (AP) view of chest 
radiograph

� Up to a  15% difference in the width of 
mediastinum

� Difficult to make differentiating between 
pleual effusion and parenchymal process; 
impossible to detect a pneumothorax

� Incomplete inspiration

PA &AP view

Lines andTubes

� Proper placement of these devices

� Quickly recognize complications of 

device placement

Endotracheal Tubes

� 12-15% serious malposition

� Ideal position for endotracheal tubes is in 

the midtrachea, 5cm from the carina; the 

minimal safe distance from the carina is 
2cm

� Dee method for approximating the position 

of the carina
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Dee method

� Defining the aortic arch, 
and then drawing a line 
inferomedially through 
the middle of the arch at 
a 45 degree angle to the 
midline. The intersection 
of the midline and the 
diagonal line is the most 
likely position of the 
carina.

Malpositioned Endotracheal Tubes

� Major complications include tracheal 

stenosis, tracheal rupture, cord paralysis, 
cervical mediastinal emphysema, 

hematoma, and abscess formation

� Early radiographic clues to tracheal 

rupture is migration of the ET tube distally 
and enlargement of the endotracheal cuff 

balloon

too deeptoo deep

LL’’t lung collapset lung collapse

pull outpull out

too proximal

Thoracostomy Tubes

� Evacuate either air or fluid of pleural 

space

� In the supine patient air collects anteriorly

and fluid collects posteriorly
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Complications of Thoracostomy Tubes

� CT is useful when the location of the tube 

is important and unclear on plain 

radiographs

Central Venous Pressure Monitors

� Ideally the catheter tip should lie between 
the most proximal venous valves of the 

subclavian or jugular veins and the right 
atrium

Swan-Ganz Catheter

� Used to measure pulmonary wedge pressures

� Differentiate between cardiac and non-cardiac 
pulmonary edema

� A  good rule of thumb is that the catheter tip 
should be within the mediastinal shadow

� 25% malpositioned catheter placed

� Complications- pneumothorax, pulmonary 
infarction, cardiac arrhythmias, pulmonary artery 
perforation, endocarditis and sepsis
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Transvenous Pacing Devices

Air in the Chest

� The vast majority of extra-alveolar air 

collections are the result from barotrauma

� Pulmonary interstitial emphysema, 

pneumothorax, pneumomediastinum, 
pneumopericardium or subcutaneous air

Subcutaneous Emphysema

� In supine, intubated patient the first sign of 
barotrauma

Pneumothorax

� Air in the pleural space, often from a 

punctured lung, e.g.central line placement

� Barotrauma
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Pneumothorax in Supine Patient

� The anteromedial and subpulmonary

locations are the initial areas of air 
collection in the supine patient

AP view AP view 上看不見上看不見上看不見上看不見上看不見上看不見上看不見上看不見

Tension Pneumothorax

� The most reliable sign of tension 
pneumothorax is depression of a 

hemidiaphragm

depression of a hemidiaphragm
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Pneumomediastinum

� Pulmonary interstitial air dissecting 

centripetally

� Not develop clinical manifestation

� Often dissects up into the neck

� X-ray:air outling structures which are not 

normally visible on chest X-ray

Pneumopericardium

� An uncommon occurrence, is most often 
found in the post-operative cardiac patient

Fluid in the Chest

� Abnormal fluid collection in the chest of 

the ICU patient is an exceeding common 
occurrence

� Pleural effusion; pericardial  effusion; 
pulmonary edema

Pleural Effusion

� Largely dependent on the position of the 
patient

� 50-75ml are need to view creat costal 

angle blunting in the erect patient

� More than 500ml fluid, can see changes in 
the supine patient’s chest X-ray

� Subpulmonic and interlobar effusion
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Pericardial Effusion

� As changes in the size and shape of the 

cardiac silhouette resulting a featureless, 
globular or “water bottle” shape

� Echocardiography is an excellent modality 

to measure the size and monitor changes 
in pericardial effusion

Pulmonary Edema

� The most common cause of decreased 
oxygenation in the ICU patient

� Mechanisms-hydrostatic, oncotic and 

permeability

� Cardiac versus non-cardiac

Interstitial Edema

� Venous pressure 25-30mmHg
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Alveolar Edema

� Venous pressure >30mmHg

� “bat wing” pattern

� Pulmonary edema, generally, is bilateral 
and may change rapidly

Congestive Heart Failure

� Enlargement of the cardiac silhouette, 

increased pulmonary vasculature, and 
pleural effusion

Adult Respiratory Distress 
Syndrome(ARDS)

� A constellation of clinical and radiographic 

signs and symptoms reflecting pulmonary 
edema in the absence of elevated 

pulmonary venous pressure

� High mortality (50%)
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Lung Processes

� Atelectasis

� Pneumonia

� Aspiration syndrome

� Pulmonary embolism

Atelectasis

� Reduced inflation in part of the lung

� Left lower lobe

Pneumonia in the ICU

� Nosocomial pneumonias be definition 

occur 3 days after admission

� The chest film must be correlated with 
clinical data in order to make the diagnosis 

of pneumonia in the ICU patient

Aspiration Syndrome

� Mendelson’s syndrome – aspiration of 

gastric acid

� Chemical pulmonary edema
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Pulmonary Embolism

� Underdiagnosed; clinical manifestations 

are varied

� Valuable indicators are a history of risk 

factors and or a previous embolic event

� 90% venous thrombosis in the lower 
extremities

X-ray findings in P.E.

� Enlargement of the main pulmonary 

artery:shape of a “sausage” or a 
“knuckle” (palla’s sign)

� Pulmonary oligemia beyond the point of 

occlusion (Westermark’s sign)

� Hamptom’s hump
enlargement of the main 

pulmonary artery

Westermark’s sign Hamptom’s hump
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Chest CT in the ICU

� Problems that may not be easily 

discriminated by the chest X-ray

� 24% to 75% of ICU chest CTs show 

“clinically useful” information

� Remains the risk and cost of transporting 
patients from the ICU to the scanner and 

back
Aortic dissectionAortic dissection

Indication of chest CT

� Pleural diseases

� Pulmonary disease – pneumonia or tumor ; 

abscess or empyema

� Life support devices – 15% malpositioned

chest tubes

� Complications of mechanical ventilation

� Pulmonary embolism
Lung metastasisLung metastasis

EmpyemaEmpyema

Thanks for your attention!!


