
of the lower lobe.8 Diagnostic peritoneal lavage is helpful if
positive, but has a false negative rate of up to 34%. Computed
tomography (CT) scan will diagnose the injury initially if there
is herniation of bowel contents into the chest. If there is rup-
ture without herniation, CT scan is inconsistently reliable for
diagnosis.7

In one study, 50% of patients with a penetrating diaphrag-
matic injury from left chest/abdominal wounds had a chest x-
ray that demonstrated a chest hemopneumothorax, while 40%
had a normal chest x-ray. Twenty-four percent of patients had
no tenderness and negative radiographic findings such that the
injury would not have been found other than by laparoscopy.5

Treatment includes surgical repair of the diaphragm. If initial-
ly repaired, morbidity and mortality are related to other injuries.
If strangulation occurs, sequelae vary with the length of time of
strangulation. 

Tracheobronchial Injuries 
An injury to the trachea or lower air passages can be subtle

and may not be recognized. An injury of this type occurs in 1-
2% of blunt chest trauma patients and 2-9% of those with pene-
trating trauma. Of all tracheal injuries, 75% affect the cervical
trachea and 25% the thoracic trachea. These injuries may be

caused by penetrating trauma or by the shearing forces of blunt
trauma.

Symptoms include dyspnea, dysphonia, hoarseness, and
hemoptysis. Signs are subcutaneous emphysema, hypoxia, air
escaping the wound with respiration, and an unrelenting air leak
from a chest tube that was placed for pneumothorax.

A chest x-ray is the study with which to begin investigation. A
tracheal or bronchial injury should be suspected if there is pneu-
momediastinum on chest x-ray. Also, deep cervical emphysema
seen on cervical spine films should raise suspicion of this injury.
(See Figures 2 and 3.) 

If the injury still is suspected and the patient is not suffering
from significant respiratory compromise, a tracheogram may
be performed to attempt to identify the injury. An alternative to
the tracheogram (or as an adjunct if it fails to identify a sus-
pected injury) is fiberoptic bronchoscopy. Not all injuries will
be identified by tracheogram or bronchoscopy and surgical
exploration may be necessary when the index of suspicion for
this injury is high.

Respiratory distress and hypoxia clearly will prompt intuba-
tion, but it is important to realize that if there is tracheal disrup-
tion, extratracheal placement of the endotracheal tube can occur.
There are case reports of endotracheal tube placement in the

214 September 10, 2001/Emergency Medicine Reports

Figure 2. Cervical AP Film Demonstrating
Cervical Emphysema

Figure 3. Lateral Cervical Spine Film 
Demonstrating Cervical Emphysema


