surgery; radiation therapy; liver, lung, or heart transplantation; and the
intravascular insertion of central lines.

PNEUMOTHORAX

Pneumothorax is the presence of gas in the pleural space. A spontane-
ous pneumothorax is one that occurs without antecedent trauma to the
thorax. A primary spontaneous pneumothorax occurs in the absence of
underlying lung disease, whereas a secondary pneumothorax occurs in
its presence. A traumatic pneumothorax results from penetrating or
nonpenetrating chest injuries. A tension pneumothorax is a pneumo-
thorax in which the pressure in the pleural space is positive throughout
the respiratory cycle.

Primary Spontaneous Pneumothorax Primary spontaneous pneumo-
thoraxes are usually due to rupture of apical pleural blebs, small
cystic spaces that lie within or immediately under the visceral pleura.
Primary spontaneous pneumothoraxes occur almost exclusively in
smokers; this suggests that these patients have subclinical lung disease.
Approximately one-half of patients with an initial primary spontane-
ous pneumothorax will have a recurrence. The initial recommended
treatment for primary spontaneous pneumothorax is simple aspira-
tion. If the lung does not expand with aspiration or if the patient has
a recurrent pneumothorax, thoracoscopy with stapling of blebs and
pleural abrasion is indicated. Thoracoscopy or thoracotomy with
pleural abrasion is almost 100% successful in preventing recurrences.

Secondary Pneumothorax Most secondary pneumothoraxes are due
to chronic obstructive pulmonary disease, but pneumothoraxes have
been reported with virtually every lung disease. Pneumothorax in
patients with lung disease is more life-threatening than it is in normal
individuals because of the lack of pulmonary reserve in these patients.
Nearly all patients with secondary pneumothorax should be treated
with tube thoracostomy. Most should also be treated with thoracos-
copy or thoracotomy with the stapling of blebs and pleural abrasion.
If the patient is not a good operative candidate or refuses surgery,
pleurodesis should be attempted by the intrapleural injection of a scle-
rosing agent such as doxycycline.

Traumatic Pneumothorax Traumatic pneumothoraxes can result from
both penetrating and nonpenetrating chest trauma. Traumatic pneu-
mothoraxes should be treated with tube thoracostomy unless they are
very small. If a hemopneumothorax is present, one chest tube should
be placed in the superior part of the hemithorax to evacuate the air
and another should be placed in the inferior part of the hemithorax
to remove the blood. Tatrogenic pneumothorax is a type of traumatic
pneumothorax that is becoming more common. The leading causes
are transthoracic needle aspiration, thoracentesis, and the insertion of
central intravenous catheters. Most can be managed with supplemen-
tal oxygen or aspiration, but if these measures are unsuccessful, a tube
thoracostomy should be performed.

Tension Pneumothorax  This condition usually occurs during mechani-
cal ventilation or resuscitative efforts. The positive pleural pressure
is life-threatening both because ventilation is severely compromised
and because the positive pressure is transmitted to the mediastinum,
resulting in decreased venous return to the heart and reduced cardiac
output.

Difficulty in ventilation during resuscitation or high peak inspira-
tory pressures during mechanical ventilation strongly suggest the
diagnosis. The diagnosis is made by physical examination showing an
enlarged hemithorax with no breath sounds, hyperresonance to per-
cussion, and shift of the mediastinum to the contralateral side. Tension
pneumothorax must be treated as a medical emergency. If the tension
in the pleural space is not relieved, the patient is likely to die from
inadequate cardiac output or marked hypoxemia. A large-bore needle
should be inserted into the pleural space through the second anterior
intercostal space. If large amounts of gas escape from the needle after
insertion, the diagnosis is confirmed. The needle should be left in place
until a thoracostomy tube can be inserted.

Disorders of the Mediastinum
Richard W. Light
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The mediastinum is the region between the pleural sacs. It is separated
into three compartments (Table 317-1). The anterior mediastinum
extends from the sternum anteriorly to the pericardium and brachio-
cephalic vessels posteriorly. It contains the thymus gland, the anterior
mediastinal lymph nodes, and the internal mammary arteries and
veins. The middle mediastinum lies between the anterior and posterior
mediastina and contains the heart; the ascending and transverse arches
of the aorta; the venae cavae; the brachiocephalic arteries and veins;
the phrenic nerves; the trachea, the main bronchi, and their contigu-
ous lymph nodes; and the pulmonary arteries and veins. The posterior
mediastinum is bounded by the pericardium and trachea anteriorly
and the vertebral column posteriorly. It contains the descending tho-
racic aorta, the esophagus, the thoracic duct, the azygos and hemiazy-
gos veins, and the posterior group of mediastinal lymph nodes.

MEDIASTINAL MASSES

The first step in evaluating a mediastinal mass is to place it in one of
the three mediastinal compartments, since each has different charac-
teristic lesions (Table 317-1). The most common lesions in the anterior
mediastinum are thymomas, lymphomas, teratomatous neoplasms,
and thyroid masses. The most common masses in the middle mediasti-
num are vascular masses, lymph node enlargement from metastases or
granulomatous disease, and pleuropericardial and bronchogenic cysts.
In the posterior mediastinum, neurogenic tumors, meningoceles,
meningomyeloceles, gastroenteric cysts, and esophageal diverticula are
commonly found.

Computed tomography (CT) scanning is the most valuable imaging
technique for evaluating mediastinal masses and is the only imaging
technique that should be done in most instances. Barium studies of
the gastrointestinal tract are indicated in many patients with posterior
mediastinal lesions, because hernias, diverticula, and achalasia are
readily diagnosed in this manner. An iodine-131 scan can efficiently
establish the diagnosis of intrathoracic goiter.

A definite diagnosis can be obtained with mediastinoscopy or
anterior mediastinotomy in many patients with masses in the anterior
or middle mediastinal compartments. A diagnosis can be established
without thoracotomy via percutaneous fine-needle aspiration biopsy
or endoscopic transesophageal or endobronchial ultrasound-guided
biopsy of mediastinal masses in most cases. An alternative way to
establish the diagnosis is video-assisted thoracoscopy. In many cases,
the diagnosis can be established and the mediastinal mass removed
with video-assisted thoracoscopy.

ACUTE MEDIASTINITIS

Most cases of acute mediastinitis either are due to esophageal perfora-
tion or occur after median sternotomy for cardiac surgery. Patients
with esophageal rupture are acutely ill with chest pain and dyspnea due
to the mediastinal infection. The esophageal rupture can occur spon-
taneously or as a complication of esophagoscopy or the insertion of a
Blakemore tube. Appropriate treatment consists of exploration of the
mediastinum with primary repair of the esophageal tear and drainage
of the pleural space and the mediastinum.

The incidence of mediastinitis after median sternotomy is 0.4-5.0%.
Patients most commonly present with wound drainage. Other pre-
sentations include sepsis and a widened mediastinum. The diagnosis
usually is established with mediastinal needle aspiration. Treatment
includes immediate drainage, debridement, and parenteral antibiotic
therapy, but the mortality rate still exceeds 20%.

CHRONIC MEDIASTINITIS
The spectrum of chronic mediastinitis ranges from granulomatous
inflammation of the lymph nodes in the mediastinum to fibrosing
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