1794 patients, multidetector CT angiography delineates bronchial and non-
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bronchial systemic arteries and identifies the source of bleeding and
underlying pathology with high sensitivity. Massive hemoptysis usually
originates from the high-pressure bronchial circulation. Bronchial artery
embolization is considered a first-line definite procedure for managing
hemoptysis. Bronchial artery embolization may control brisk bleeding
in 75–90% of patients, permitting the definitive surgical procedure to be
done more safely.
Embolization without definitive surgery is associated with rebleeding in 20–50% of patients. Recurrent hemoptysis usually responds
to a second embolization procedure. A postembolization syndrome
characterized by pleuritic pain, fever, dysphagia, and leukocytosis
may occur; it lasts 5–7 days and resolves with symptomatic treatment.
Bronchial or esophageal wall necrosis, myocardial infarction, and
spinal cord infarction are rare complications. Surgery, as a salvage
strategy, is indicated after failure of embolization and is associated
with better survival when performed in a nonurgent setting.
Pulmonary hemorrhage with or without hemoptysis in hematologic malignancies is often associated with fungal infections, particularly Aspergillus sp. After granulocytopenia resolves, the lung
infiltrates in aspergillosis may cavitate and cause massive hemoptysis.
Thrombocytopenia and coagulation defects should be corrected, if
possible. Surgical evaluation is recommended in patients with aspergillosis-related cavitary lesions.
Bevacizumab, an antibody to vascular endothelial growth factor
(VEGF) that inhibits angiogenesis, has been associated with lifethreatening hemoptysis in patients with non-small-cell lung cancer,
particularly of squamous cell histology. Non-small-cell lung cancer
patients with cavitary lesions or previous hemoptysis (≥2.5 mL) within
the past 3 months have higher risk for pulmonary hemorrhage.

Critical Care Medicine

AIRWAY OBSTRUCTION
Airway obstruction refers to a blockage at the level of the mainstem
bronchi or above. It may result either from intraluminal tumor growth
or from extrinsic compression of the airway. The most common cause
of malignant upper airway obstruction is invasion from an adjacent
primary tumor, most commonly lung cancer, followed by esophageal, thyroid, and mediastinal malignancies including lymphomas.
Extrathoracic primary tumors such as renal, colon, or breast cancer
can cause airway obstruction through endobronchial and/or mediastinal lymph node metastases. Patients may present with dyspnea,
hemoptysis, stridor, wheezing, intractable cough, postobstructive
pneumonia, or hoarseness. Chest radiographs usually demonstrate
obstructing lesions. CT scans reveal the extent of tumor. Cool, humidified oxygen, glucocorticoids, and ventilation with a mixture of helium
and oxygen (Heliox) may provide temporary relief. If the obstruction is proximal to the larynx, a tracheostomy may be lifesaving. For
more distal obstructions, particularly intrinsic lesions incompletely
obstructing the airway, bronchoscopy with mechanical debulking
and dilatation or ablational treatments including laser treatment,
photodynamic therapy, argon plasma coagulation, electrocautery,
or stenting can produce immediate relief in most patients (Fig. 331-3).
However, radiation therapy (either external-beam irradiation or
brachytherapy) given together with glucocorticoids may also open
the airway. Symptomatic extrinsic compression may be palliated by
stenting. Patients with primary airway tumors such as squamous cell
carcinoma, carcinoid tumor, adenocystic carcinoma, or non-small-cell
lung cancer, if resectable, should have surgery.

Figure 331-3 Airway obstruction. A. Computed tomography scan
of a 62-year-old man with tracheal obstruction caused by renal carcinoma showing paratracheal mass with tracheal invasion/obstruction
(arrow). B. Chest x-ray of same patient after stent (arrows) placement.

HYPERCALCEMIA
Hypercalcemia is the most common paraneoplastic syndrome. Its
pathogenesis and management are discussed fully in Chaps. 121
and 424.

LACTIC ACIDOSIS
Lactic acidosis is a rare and potentially fatal metabolic complication of
cancer. Lactic acidosis associated with sepsis and circulatory failure is
a common preterminal event in many malignancies. Lactic acidosis in
the absence of hypoxemia may occur in patients with leukemia, lymphoma, or solid tumors. In some cases, hypoglycemia also is present.
Extensive involvement of the liver by tumor is often present. In most
cases, decreased metabolism and increased production by the tumor
both contribute to lactate accumulation. Tumor cell overexpression
of certain glycolytic enzymes and mitochondrial dysfunction can contribute to its increased lactate production. HIV-infected patients have
an increased risk of aggressive lymphoma; lactic acidosis that occurs in
such patients may be related either to the rapid growth of the tumor or
from toxicity of nucleoside reverse transcriptase inhibitors. Symptoms
of lactic acidosis include tachypnea, tachycardia, change of mental
status, and hepatomegaly. The serum level of lactic acid may reach
10–20 mmol/L (90–180 mg/dL). Treatment is aimed at the underlying disease. The danger from lactic acidosis is from the acidosis, not the
lactate. Sodium bicarbonate should be added if acidosis is very severe
or if hydrogen ion production is very rapid and uncontrolled. Other
treatment options include renal replacement therapy, such as hemodialysis, and thiamine replacement. The prognosis is poor regardless of
the treatment offered.

SYNDROME OF INAPPROPRIATE SECRETION OF ANTIDIURETIC HORMONE (SIADH)
Hyponatremia is a common electrolyte abnormality in cancer patients,
and SIADH is the most common cause among patients with cancer.
SIADH is discussed fully in Chaps. 121 and 401e.

HYPOGLYCEMIA
Persistent hypoglycemia is occasionally associated with tumors other
than pancreatic islet cell tumors. Usually these tumors are large;
tumors of mesenchymal origin, hepatomas, or adrenocortical tumors
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