Oncologic Emergencies

I. Superior Vena Cava Syndrome

a. Pathophysiology

i. A compression syndrome, most often caused by malignant obstruction of the superior vena cava. The superior vena cava is located in the mid-mediastinum, and is surrounded by relatively rigid, immovable structures, such as the trachea, sternum, aorta, bronchi, aortic and pulmonary arteries, and the perihilar and paratracheal lymph nodes. In addition, the SVC is a thin-walled and low-pressure vessel
ii. The physical compression may be due to neoplastic vascular thrombosis, or by extrinsic pressure of a tumor against the relatively fixed thin walled SVC.
iii. Compensatory collateral venous return may occur through he azygous venous system
b. Epidemiology

i. Increased age- malignancy: 40-60, benign: 30-40
ii. Males > Females
iii. Socioeconomic
c. Etiology/Causes/ Risk factors
i. Malignancy (90%)
1. Bronchogenic carcinoma (80%)
2. Malignant lymphoma (15%): Hodgkin’s (rare) and Non-Hodgkin’s lymphoma
3. metastatic breast adenocarcinoma and testicular seminoma
4. Primary mediastinal germ cell tumor
ii. Benign/mediastinal fibrosis
1. Idiopathic, histoplasmosis, actinomycosis, tuberculosis, syphilis
iii. Others
1. Aortic aneurysm
2. Arterial-venous fistulas
3. Central vein catheter-induced thrombosis
4. Thyroid enlargement
5. Vasculitis
6. Cardiac: pericarditis, atrial myxoma
7. Benign tumors: teratoma, cystic hygroma, thymoma, dermoid cyst
d. History

i. Asymptomatic
ii. Dyspnea
iii. Neck and facial (periorbital) swelling
iv. Cough
v. Hoarseness
vi. Tongue enlargement
vii. Headache
viii. Nasal congestion
ix. Swelling of trunk and upper extremities
x. Dysphagia
xi. Hemoptysis
xii. Chest pain
xiii. Pain
xiv. Lethargy, light-headedness, syncope
xv. Confusion, seizure, coma: increased intracranial pressure (cerebral edema)
xvi. Of underlying malignancy
e. Physical

i. Dilated neck and upper chest veins
ii. Increased quantity of anterior chest wall collateral veins
iii. Tachypnea
iv. Facial plethora and cyanosis
v. Edema: glossal, laryngeal, facial, arm, chest
vi. Vocal cord paralysis
vii. Facial telengiectasia
viii. Papilledema
ix. Cerebral edema: focal motor-sensory neurological deficits, altered mental status
x. Horner’s syndrome
xi. Of underlying malignancy
f. Diagnosis

i. CXR: widened superior mediastinum, pleural effusions, hilar adenopathy, underlying malignant mass
ii. Chest CT with IV contrast
iii. MRI
iv. Contrast-enhanced Venography
v. PET scan
vi. Biopsy
g. Treatment

i. ABCs
ii. Oxygen
iii. Pharmacological: corticosteroids, diuretics
iv. Conservative: low-salt diet and head elevation
v. Chemotherapy
vi. Radiation
vii. Surgical
1. Decompression
2. Intravascular self-expanding agents: balloon angioplasty
3. SVC stent placement- can cause CHF state
viii. Anticoagulation 
h. Prognosis 

i. Clinical improvement in majority, attributable to collateral circulation
ii. Signs and symptoms of cerebral and/or laryngeal edema imply poorer prognosis
iii. SVCs rarely presents as an acute, life-threatening event
iv. Mortality affected by underlying malignancy, not syndrome itself
II. Pericardial Effusion/Tamponade

a. Pathophysiology


i. Malignant pericardial effusion and tamponade are two manifestations of the same pathological process. Malignant pericardial effusions are exudative, and are the result of: 1) primary pericardial tumors (rare) or 2) metastatic tumors. Metastatic neoplasm spread from mediastinal lymph nodes to the heart, and cause effusion by obstructing lymphatic drainage of these, as well as cardiac lymphatics at the root of the aorta
ii. A pericardial effusion is a chronic, persistent accumulation of fluid between the outer fibrous parietal layer and the inner serous visceral pericardial layer, the pericardial space. Cardiac tamponade may result from a rapid-onset pericardial effusion or a large quantity of pericardial fluid over a relatively short period of time. In tamponade there is marked reduction diastolic filling die to the increased intrapericardial pressure. The increased intrapericardial pressure also reduces venous return flow to the heart, subsequently collapsing the right atrium.
b. Epidemiology

i. Increased age
ii. Incidence: 10% of malignancies
c. Risk factors

i. Malignancy
1. Bronchogenic carcinoma
2. Breast
3. Leukemia
4. Lymphoma
5. Melanoma
6. Kaposi’s sarcoma
7. Pediatric malignancies: Hodgkin’s disease, lymphosarcoma, and leukemia

ii. Post-irradiation
iii. Idiopathic non-neoplastic pericardial effusion
d. History

i. Asymptomatic
ii. Dyspnea
iii. Cough
iv. Chest pain
v. Orthopnea
vi. Weakness
vii. Of underlying malignancy
e. Physical 

i. Pleural effusion
ii. Tachycardia
iii. Jugular venous distension
iv. Hepatomegaly
v. Peripheral edema
vi. Cyanosis
vii. Beck’s triad: hypotension, increased jugular venous distension, muffled heart sounds
viii. Pericardial friction rub
ix. Pulsus paradoxus
x. Kussmaul sign
xi. Ewart (Pins) sign
xii. Of underlying malignancy
f. Diagnosis

i. CXR: widened mediastinum, cardiomegaly, “water bottle shaped heart”, enlarged cardiac silhouette
ii. Echocardiogram
iii. EKG: sinus tachycardia, low-voltage QRS complexes, electrical Alternans
iv. Pericardial biopsy
v. Pericardial fluid cytology
vi. Cardiac catheterization
vii. Central venous pressure
g. Treatment 

i. ABCs
1. Oxygen
2. Volume expansion: 0.9% NS, dextran
3. Positive inotropic agents: dopamine, dobutamine
ii. Pericardiocentesis: subxiphoid approach
iii. Pericardial window
iv. Partial pericardiectomy
v. Pericardiodesis: talc, corticosteroids, tetracyclines, bleomycin (sclerosing agents)
vi. Chemotherapy
III. Spinal Cord Compression

a. Pathophysiology

i. The vertebral column is the most common site of bony skeleton metastasis. Spinal cord compression occurs due to hematogenous dissemination of malignant cells to the vertebral bodies. Cord compression may be due to metastatic or primary spinal tumors. Expansion into the epidural space usually follows through direct tumor extension through the intervertebral foramina, the vertebral body, or pedicle. Hematogenous spread via the Batson venous plexus may also occur. Obstruction of the epidural venous plexus local inflammatory cytokine migration leads to edema; while direct compression causes ischemia. The thoracic spine (20%) and the cervical spine (10%). Any or multiple levels of the spinal cord may be affected however. Tumor involvement within the spinal cord itself (i.e. intramedullary metastasis) is relatively rare.
b. Epidemiology

i. Incidence: 10% of patients with cancer
ii. Increased age: metastatic (>50), primary tumor (30-50)
c. Risk factors

i. Malignancy: metastasis
1. Lung, breast (thoracic spine); prostate (lumbosacral spine), multiple myeloma
2. Lymphoma, melanoma, renal cell carcinoma; gastrointestinal, genitourinary/pelvic (lumbosacral spine)
ii. Malignancy: primary
1. Astrocytoma, Ependyoma
d. History 

i. Pain
1. Insidious onset, localized, may worsen with: cough/sneeze, movement, or recumbent position; not relieved with rest; increased at night
2. may be of a unilateral or bilateral radicular manifestation
ii. Stiffness
iii. Numbness
iv. Paresthesias
v. Weakness
vi. Bowel and/or bladder incontinence
vii. Paralysis
viii. Motorsensory deficits
ix. Gait abnormalities
x. Of underlying malignancy
e. Physical

i. Tenderness to percussion of vertebrae
ii. Sensory deficits: pinprick, temperature, positional, vibratory
iii. Hypoactive/absent DTRs
iv. Upper motor neuron findings
1. Spasticity
2. hyperreflexia 
3. Positive Babinski sign
v. Decreased anal sphincter tone and bulbocavernosus reflex
vi. Weakness
vii. Muscular atrophy
viii. Paralysis
ix. Ataxia or gait abnormalities
x. Straight leg test
xi. Lhermitte’s sign-electric/neck flex.
xii. Of underlying malignancy
f. Diagnosis

i. CBC with differential 
ii. CMP
iii. LFTs
iv. Alkaline phosphatase
v. Spinal X-ray films: pedicle erosion (“winking owl” sign), bony destruction (osteolytic or osteoblastic), pathological fractures, vertebral collapse, subluxations
vi. CT scan
vii. MRI
viii. PET scan
ix. Lumbar puncture: leptomeningeal metastasis (meningeal carcinomatous)
x. Appropriate malignancy ancillary studies: CXR, colonoscopy, mammography, PSA, CT of chest and abdomen
g. Treatment

i. ABCs
ii. Spinal immobilization
iii. Pain management
iv. Glucocorticoids: dexamethasone
v. Radiation
vi. Surgery: laminectomy, tumor + anterior/anterolateral vertebral body excision
vii. Chemotherapy
viii. Treatment of underlying malignancy
h. Prognosis

i. Poor prognosis for autonomic involvement and rapid onset and progression
IV. Other Important Oncologic Emergencies/Syndromes
a. Hypercalcemia- fluid, bisphosphonates, furosemide
b. SIADH- euvolemic hyponatremia
c. Airway obstruction- lung, laryngeal, thyroid, esophageal caner
d. Intestinal, biliary, and urinary obstruction and perforation
e. Increased intracranial pressure
f. Seizures
g. Neoplastic meningitis
V. Tumor Lysis Syndrome

a. Pathophysiology

i. A cancer treatment-related syndrome; it is caused by the rapid destruction of rapidly proliferating cancer cells. It occurs in association with chemotherapy, and usually within one week of administration (most commonly between 2-3 days). Increased tumor burden, increased tumor sensitivity to chemotherapy, increased pre-treatment LDH, and preexisting renal failure correlate with an increased risk of tumor lysis syndrome
b. Treatment associated malignancies

i. Burkitt’s lymphoma
ii. Other high-grade non-Hodgkin’s lymphomas
iii. Acute lymphoblastic leukemia
iv. Chronic leukemia: such as use of fludarabine and cladribine in CLL
v. Rare: solid tumors
vi. Rare: spontaneous necrosis of malignancy
c. Laboratory

i. Hyperuricemia
ii. Hyperkalemia
iii. Hyperphosphatemia
iv. Lactic acidosis/increased LDH
v. Hypocalcemia
vi. CMP: BUN and creatinine
d. Treatment

i. Prevention-promote alkaline urine and hydration
1. Allopurinol or rasburicase
2. Sodium bicarbonate
3. Fluid hydration
4. Monitor serum chemistries, urine output, and urinary pH and uric acid
5. Delay chemotherapy administration if necessary
ii. Electrolyte disturbances
iii. Hemodialysis criteria
	Serum Potassium > 6.0mEq/L

	Serum Uric Acid >10mg/dl

	Serum Creatinine >10mg/dl

	Serum Phosphate >10mg/dl or increasing

	Symptomatic hypocalcemia


e. Complications
i. Uremia and renal failure

ii. Cardiac dysrhythmias

VI. Neutropenic Fever
a. The cancer patient has an increased risk of infection. Recurrent fever greater than 38°C or a single temperature above 38.3°C in the setting of an absolute neutrophil count (ANC) less than 500 cells/ml(normal is >1500cells/ml) constitutes neutropenic fever, a medical emergency. The risk of infection is directly related to degree and duration of neutropenia. Neutropenia and infection is the most common serious complication of cancer therapy

b. Pathophysiology

i. Impaired host defense: Hodgkin’s and non-Hodgkin’s lymphoma, acute and chronic leukemia, multiple myeloma

ii. Myelosuppressive/immunosuppressive chemotherapy: almost all agents

c. Etiology

i. Gram negative: Klebsiella, enterobacter, serratia, E. coli, pseudomonas, H. influenzae

ii. Gram positive: staphylococcus, streptococcus

iii. Others: corynebacterium, clostridium difficile, mycobacterium, legionella

iv. Fungi: candida, aspergillus, pneumocystitis

v. Viral: herpes zoster, CMV, RSV, influenzae

d. Signs and symptoms

i. Myelosuppression may be asymptomatic

ii. Fever

iii. Of underlying infection

iv. Sepsis

e. Diagnosis

i. CBC with differential 

ii. CMP

iii. Liver and coagulation panel

iv. Urinalysis

v. CXR

vi. Gram stain and cultures: all lumens, skin, line/dwelling catheter sites, urine, blood, sputum, stool, CSF

f. Treatment

i. Initial empiric antibiotic therapy

1. Aminoglycoside + antipseudomonal penicillin

2. Third generation cephalosporin +/- beta-lactamase inhibitor

3. Vancomycin

4. Ciprofloxacin

5. Imipenem

ii. Antifungal: amphotericin B

iii. Antivirals

iv. Contact isolation

v. Prevention; treat underlying malignancy, delay chemotherapy, immunizations, oral ciprofloxacin plus augmentin (prophylaxis or mild neutropenia), IV immune globulin (for severe neutropenia)

g. Prognosis

i. Significantly increased risk mortality with ANC <500

VII. Other Important Treatment-Related Complications
a. Hemorrhagic cystitis: cyclophosphamide, ifosfamide

b. Hemolytic-uremic syndrome: mitomycin

c. Pulmonary fibrosis: bleomycin

d. Cardiomyopathy- CHF and dysrhythmias: anthracyclines (daunorubicin, doxorubicin, idarubicin, epirubicin, mitoxantrone), herceptin

e. Peripheral neuropathy: platinum agents, vincristine

f. Nausea and vomiting: most agents; mild: doxorubicin, etoposide, cyclophosphamide; severe: nitrosureas, dacarbazine, cisplatin, and combination chemotherapy

g. Fatal bone marrow toxicity: methotrexate

h. Nephrotoxicity: cisplatin

i. Hypogonadism/infertility: alkylating agents

Late Effects of Cancer Therapy
	Surgical Procedure
	Effects

	Amputation
	Functional Loss

	Lymph node dissection
	Risk of lymphedema

	Ostomy
	Psychisocial impact

	Splenectomy
	Risk of sepsis

	Adhesions
	Risk of obstruction

	Bowel anastamoses
	Malabsorption

	Radiation Therapy
	Effect

	                 Organ
	

	Bone
	Premature termination of growth, osteonecrosis

	Soft Tissues
	Atrophy, fibrosis

	Brain
	Neuropsychiatric deficits, cognitive dysfunction

	Thyroid
	Hypothyroidism, Graves disease, cancer

	Salivary glands
	Dry mouth, caries, dysgeusia

	Eyes
	Cataracts

	Heart 
	Pericarditis, myocarditis, coronary artery disease, MI

	Lung
	Pulmonary fibrosis

	Kidney
	Decreased function, hypertension

	Liver
	Decreased function

	Intestine
	Malabsorption, stricture

	Gonads
	Infertility, premature menopause

	Any
	Secondary neoplasia


