
Hemothorax 
Blunt or penetrating trauma can cause a hemothorax by lacer-

ation of the lung, intercostal vessels, mammary arteries, or great
vessels. The incidence is between 15% and 30% in chest trauma.
Most hemothoraces are caused by lung laceration and are self-
limited since there is a high content of thromboplastin in the lung
and the pulmonary venous pressure is low. 

Dyspnea, tachypnea, hypovolemia, decreased breath sounds,
and dullness to percussion on the affected side may be present
with this injury.

A chest x-ray is the screening exam of choice. A chest x-ray
should not, however, be used to predict the volume of blood in
the chest cavity. A recent study showed that experienced sur-
geons and radiologists were unable to accurately predict traumat-
ic hemothorax volume using chest x-ray. The study also showed
that CT scan can accurately predict the volume present as con-
firmed by drainage of the hemothorax.25

Hemothorax is managed with a #38 French chest tube placed
at the nipple level in the anterior axillary line. If the hemothorax

is massive (> than 1500 mL), the chest tube
drainage should be autotransfused back into the
patient and early thoracotomy should be strong-
ly considered. Continuing output from the chest
tube of greater than 200 mL of blood per hour
for the following 2-4 hours increases the likeli-
hood that the patient will need a thoracotomy by
the surgical team to achieve hemostasis. The
decision to operate will be made by the surgical
team based on the patient’s hemodynamic status.
Only between 5% and 15% of hemothoraces will
require thoracotomy.

The mortality varies depending on the etiolo-
gy of the bleeding and concomitant injuries. Mor-
tality rate for hemothorax in penetrating trauma is
roughly 20%. The rate is almost double that if the
hemothorax is from blunt trauma.12

Air Embolism 
Air embolism occurs when air or gas enters

the pulmonary venous system, and travels to the
heart and on to the coronary arteries and/or cere-
bral vessels. Factors in thoracic trauma that pre-
dispose patients to this are low pulmonary
venous pressure (as in hypovolemia) and
increased airway pressure (as in tension pneu-
mothorax or positive pressure ventilation). As lit-
tle as two milliliters of air in the cerebral circula-
tion can be fatal, and half a milliliter in a coro-
nary artery can lead to cardiac ischemia and sec-
ondary cardiac arrest.

The prevalence of air embolism after major
thoracic trauma is estimated to be between 4%
and 14%. It occurs twice as often in penetrating
trauma as it does in blunt trauma.26,27

Cardiac arrest or change in mental status
directly after intubation is a typical presentation. The differen-
tial includes tension pneumothorax, pericardial tamponade,
hypovolemia, or cardiac arrhythmia. Air in the retinal vessels
can be seen in some cases. Precordial doppler can show air in
the right atria. Transesophageal echocardiography (TEE) can
identify venous air emboli as well as systemic air embolism.
CT scan will identify intracerebral air. (See Figure 4.) 

If the patient arrests directly after intubation from air
embolism, mortality is 100%. If TEE identifies air in the right
heart or if air embolism is suspected, the patient should be
placed in the left lateral decubitus position. If the source of
embolism is identified, unilateral lung ventilation or surgical
clamping of the ipsilateral hilum may be performed. Cerebral
air embolism is treated with hyperbaric oxygen therapy.

Clearly, preventing air embolism is preferable to treatment.
Saada used high-frequency, low-volume ventilation in three
patients with systemic air embolism and, using TEE, document-
ed a cessation of embolization after the switch to this ventilation
method.21 Investigating changes in ventilation in the acute phase
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Figure 4. CT Scan—Air Emboli


