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Grampians Guidelines for Oncological Emergencies (other than 

Febrile Neutropenia – see separate guideline) 
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evidence-based material and Stephen Brown (Medical Oncologist, Ballarat Regional Integrated 

Cancer Centre) for extensive revision of this document. 

 

(Effective Date: October, 2015) 

 

The recommendations contained in this guideline are a synthesis of currently accepted 

approaches to management, derived from a review of relevant scientific literature. Clinicians 

applying these guidelines should, in consultation with the patient, use independent medical 

judgment in the context of individual clinical circumstances to direct care. 

 

Introduction 
An oncologic emergency can be broadly defined as any complication related to cancer or 

anticancer therapy that requires immediate intervention. While some oncologic complications are 

insidious and may take weeks or even months to develop, others can manifest in a few hours, 

and quickly lead to severe negative outcomes, including paralysis, coma, and death.1  Despite 

the increasing incidence rate of cancer in the general population, cancer mortality rates are 

dropping due to rapid advances in treatment strategies. The overall improvement in long-term 

survival of patients with cancer combined with the increasing use of more efficient outpatient 

treatment strategies are both contributing factors to the high likelihood that primary health care 

providers will encounter oncologic emergencies in their practices on a more regular basis.2,3  

 

The information provided below is a broad overview of the most common oncologic 

emergencies a family physician is likely to encounter.  

 

 

Scope 
The following recommendations and management strategies apply to adult patients who are 

currently being treated for cancer.  Different principles may apply to paediatric and elderly 

patients. 
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1. ACUTE BLEEDING 

Description 
Acute bleeding in patients with cancer can be caused by the underlying malignancy, 

antineoplastic therapy or non-malignancy related factors. Some of the most common 

presentations are discussed here.  

 Overt GI bleeding 

 Haematuria 

 Haemoptysis  

 Disseminated Intravascular Coagulation 

 

GI bleeding (overt):  

Description 
Upper gastrointestinal (GI) bleeding causes 

 primary upper GI malignancies,  

 peptic ulcer disease 

 oesophageal and gastric varices 

 haemorrhagic gastritis 

 Mucositis secondary to chemotherapy. 

Lower GI bleeding causes 

 Primary upper and lower GI malignancies 

 Non-malignancy related causes (diverticular disease, ischemic colitis, inflammatory 

bowel disease, haemorrhoids, etc.)  

 Various cancer therapies (e.g., graft-versus-host disease following stem cell 

transplantation, radiation-induced proctosigmoiditis, etc.). 

Presentation and Diagnosis 
Upper GI bleeding typically presents with hematemesis and/or melena, with symptoms ranging 

from mild blood-streaked emesis from Mallory-Weiss tears, to frank, massive haemorrhage from 

bleeding varices. 

 With lower GI bleeding, the appearance depends on the briskness of haemorrhage and speed of 

passage through the GI tract.  

Differentiating upper from lower GI bleeding can be difficult. 

Management and Treatment 
In any bleeding patient, basic investigations should include: 

 FBC including platelet count 

 Coagulation studies including prothrombin time (PT-INR) activated partial thromboplastin 

time (aPTT), D-dimer and fibrinogen level. 

Initial management   

 assessment of airway, breathing and circulation 

 establishment of large bore IV access and laboratory collection (CBC, chemistry panel, 

coagulation panel, liver function tests, blood type and cross match). 

 An ECG should be obtained if cardiac ischemia or electrolyte abnormalities are 

suspected 
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 Nausea and vomiting should be controlled. 

 Crystalloid boluses should be used for volume resuscitation, followed by packed red 

blood cells if required 

 For bleeds that are suspicious for a gastric or duodenal source, a pantoprazole infusion 

(80mg bolus and 8mg/hr) should be started   

 For bleeds that are suspicious for an oesophageal variceal bleed, an octreotide infusion 

(50 μg bolus and 50 μg/hr) should be started.  

 Referral to a gastroenterologist for definitive management (e.g., endoscopic evaluation, 

radionuclide scintigraphy, selective angiography and embolization, etc.) is indicated. 

 When the cause of bleeding is known to be malignant, and the site of origin can be 

localised, radiotherapy is often effective for mild to moderate bleeding. However, other 

interventions are usually required (+/- radiotherapy) in the context of large volume 

haemorrhage 

 

Haematuria:  

Description 
Haematuria can result from bleeding anywhere along the urinary tract 

Patients with previous surgery and those receiving cyclophosphamide are at greatest risk. 

Presentation and Diagnosis 
The type of bleeding can assist in determining the origin of bleeding.  

 Bright red blood without clots that partially clears during urination usually indicates a 

lower tract bleed,  

 Long, vermiform clots usually indicate upper tract bleeding. 

Management and Treatment 
In any bleeding patient, basic investigations should include: 

 FBC including platelet count,  

 Coagulation studies including prothrombin time (PT-INR) activated partial thromboplastin 

time (aPTT), D-dimer and fibrinogen level. 

 Chemotherapy-induced cystitis can be prevented by aggressive oral and/or intravenous 

hydration during treatment. 

 With ifosfamide and high-dose cyclophosphamide, hyper-hydration and administration of 

prophylactic intravenous mesna are recommended. 

 In the case of bladder haemorrhage with clotting, cystoscopy with evacuation of clots 

may be required 

 Bleeding caused by recurrence of bladder tumour or invasion by other pelvic neoplasms, 

treatment is directed at treating the underlying malignancy and symptoms with surgery, 

cautery via cystoscopy, or radiation. 
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Haemoptysis:  

Description 
Haemoptysis is a life-threatening symptom of progressive intrathoracic disease.9 Massive 

haemoptysis (the expectoration of 100 mL of blood in a single episode or more than 600 mL in 

24 hours) can lead to asphyxiation or exsanguination. In cancer patients, the primary causes are 

malignancy, infection and haemostatic abnormalities. Melanoma, breast, kidney, laryngeal and 

colon cancers are most commonly associated with haemoptysis secondary to lung metastases. 

Neutropenic or immunocompromised patients are at risk of necrotizing, angioinvasive fungal 

infections with associated pulmonary haemorrhage. 

Other factors contributing to increased risk include thrombocytopenia, coagulopathy (resulting 

from malignancy or treatment) and radiation- or chemotherapy-induced lung damage. 

Presentation and Diagnosis.  
Symptom severity is dependent on the rate and duration of bleeding, the degree of airway 

obstruction and pulmonary involvement, and the patient’s underlying performance status and 

concurrent comorbidities. 

In addition to obvious haemoptysis, patients may be hypotensive, tachycardic, centrally cyanotic 

and clammy, and may experience dyspnoea or chest pain. 

Management and Treatment 
In any bleeding patient, basic investigations should include: 

 FBC including platelet count,  

 Coagulation studies including prothrombin time (PT-INR) activated partial thromboplastin 

time (aPTT), D-dimer and fibrinogen level. 

Haemoptysis:  

The airway must be protected 

 Intubation is warranted with rapid bleeding, haemodynamic instability, ventilatory 

impairment, severe dyspnoea or hypoxia. 

 The site of bleeding must be identified 

 Volume resuscitation, supplemental oxygen, correction of underlying coagulopathies and 

cough suppressants may be required. 

 With unilateral bleeding, lateral decubitus positioning with the affected lung in the 

dependent position may help to minimize aspiration to the unaffected lung. 

 Bronchoscopic treatments include administration of topical thrombin and/or 

fibrinogen/thrombin, iced saline lavage, endobronchial tamponade, laser 

photocoagulation and electrocautery. 

 Surgical intervention is usually reserved for patients with haemoptysis refractory to other 

treatments and patients with life-threatening cardiovascular compromise. 
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Disseminated Intravascular Coagulation:  

Description 
Disseminated intravascular coagulation (DIC), the result of inappropriate thrombin activation, 

results in the rapid formation of fibrin clots in the microcoagulation, consumption of clotting 

factors and clot degradation. Continuous bleeding and clotting continues until clotting factors are 

completely consumed, resulting in uncontrollable bleeding.  

Presentation and Diagnosis 
Acute DIC classically presents with elevation in PT and PTT times, D-dimer, fibrin degradation 

products, and/or decreased platelet counts. 

 Patients with laboratory evidence of DIC may be asymptomatic, but with progression of 

the underlying condition, can rapidly become symptomatic. With sepsis-induced DIC, 

symptoms favour bleeding over thrombosis. 

Signs and symptoms include:   

 Petechiae, ecchymosis, purpura, pallor, bleeding from multiple sites, Haematuria, 

oliguria, abdominal distention, guaiac-positive stools, dyspnoea, haemoptysis, and 

tachypnoea. 

 With intracranial bleeding, restlessness, confusion, lethargy and altered mental status 

may be seen. 

 Cardiovascular compromise presents as tachycardia with hypotension. 

With tumour-initiated DIC, a hypercoagulability state is favoured rather than haemorrhage.  

 Overt manifestations include DVT, pulmonary embolus and thrombosis in the central 

nervous system and abdominal organs.11  

 
Management and Treatment 
In any bleeding patient, basic investigations should include: 

 FBC including platelet count,  

 Coagulation studies including prothrombin time (PT-INR) activated partial thromboplastin 

time (aPTT), D-dimer and fibrinogen level. 

DIC:  

Do not delay definitive treatment (even if invasive), as DIC will not improve until the underlying 

cause is treated. 

 Coagulation and vital organ function must be supported. 

 The need for large transfusions of platelets (a reasonable platelet target is 50-75 x 109/L), 

cryoprecipitate (a reasonable fibrinogen target is 50-100 mg/dL), fresh frozen plasma, 

clotting factors and/or packed red blood cells should be anticipated. 

At this point, the advice of a haematologist should be sought.  

 

 

 

  



 

7 
 

2. MALIGNANCY ASSOCIATED HYPERCALCAEMIA (MAH) 

Description 
Malignancy associated hypercalcemia (MAH) is defined as a corrected serum calcium > 2.65 

mmol/L. Calcium circulates in the blood in a biologically active ionized form (50%), a protein-

bound (biologically inactive) fraction (40%) and in a form complexed to assorted anions (10%).  

Accordingly, changes in albumin levels can alter total calcium levels. Most laboratories measure 

total serum calcium (rather than ionized calcium), which must be “corrected” in the setting of 

hypo- or hyper-albuminemia to compare total calcium values against the normal range (every 10 

g/L decrease in albumin corresponds to a 0.2 mmol/L increase in calcium). 

Note: corrected Ca2+ (mmol/L) = measured total Ca2+ (mmol/L) + (0.02 x [40 – measured albumin 

(g/L)])  

Corrected values are approximations and may not be precise or reliable. Serum ionized Ca2+ 

should be measured when the validity of measured total calcium is in doubt. 

 

MAH occurs in up to 30% of patients with cancer, most commonly among those with breast, lung 

and head/neck tumours, as well as those with hematologic malignancies (especially multiple 

myeloma and adult T-cell leukaemia/lymphoma).  Humoral hypercalcemia results from secretion 

of parathyroid hormone related protein (PTHrP) or other cytokines which bind to the PTH 

receptor and mimics the physiological effects of PTH (i.e., increased bone resorption, enhanced 

renal retention of calcium).Osteolytic bone metastases account for 20% of cases, and other 

causes (such as ectopic PTH section, vitamin D secreting lymphomas, etc.) account for less than 

1%. Many cancer therapies (e.g., antineoplastic agents, vitamin D analogues) can induce or 

exacerbate hypercalcemia, particularly when used in combination. 

Presentation and Diagnosis 
Mild hypercalcemia may be asymptomatic. Moderate to severe hypercalcemia may be 

associated with various symptoms: 

Table 1. Symptoms of moderate to severe hypercalcemia associated with cancer and anticancer 

treatments. 

 Early manifestations Later manifestations 

Neurological  • weakness/fatigue  

• memory/concentration 

difficulty 

• drowsiness/confusion  

• delirium → coma  

Cardiovascular  • shortened QTc interval  

• enhancement of digitalis 

effects  

 

• ST segment elevation  

• hypotension  

• bradyarrhythmias → heart 

block → cardiac arrest  

Gastrointestinal  • anorexia  

• constipation  

• nausea  

• vomiting  

Genitourinary  • polyuria and nocturia  • dehydration → oliguria 
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In general, neurologic and renal complications worsen with increasing hypercalcemia, but it is 

also important to consider the rate of Ca2+ increase. Rapid onset moderate hypercalcemia 

usually causes marked neurological dysfunction, while chronic severe hypercalcemia may result 

in only mild neurological symptoms. 

Hypercalcemia crisis, an emergency usually associated with serum Ca2+ > 3.5 mmol/L, may 

present with life threatening complications such as acute pancreatitis, acute renal failure and 

coma. 

 

Management and Treatment 
Antihypercalcemic therapy is an interim measure, and long term resolution depends on prompt 

antitumour therapy. Most patients with moderate MAH can be managed on a medical ward 

without the involvement of oncology. Patients with life threatening complications warrant ICU 

admission.  

It should be noted that when all curative cancer therapies have failed and treatment is entirely 

palliative, withholding antihypercalcemic therapy (which will eventually lead to coma and death) 

may be appropriate. 

First line therapy should include fluid resuscitation with IV normal saline and initiation of 

intravenous bisphosphonates. 

 Intravenous saline is usually administered at 250-500 mL/hour, depending on degree of 

dehydration, renal function, cardiovascular status, degree of cognitive impairment and 

severity of hypercalcemia. 

 Bisphosphonates are the most efficacious agents for treating MAH.  

o Pamidronate, zoledronate and ibandronate should be considered the drugs of 

choice.  

 Frusemide should be restricted to managing fluid overload and should only be 

considered after euvolemia and sodium diuresis has been achieved. 

 Thiazide diuretics stimulate renal calcium reabsorption and should not be used.   

 Sources of calcium supplementation (TPN, oral feeding solutions, tablets) and 

medications that exacerbate hypercalcemia (e.g., calcitriol, vitamin D, thiazides, lithium, 

antacids, etc.) should be discontinued if possible.  

 Sedatives, hypnotics and analgesics that impair cognitive function should be withheld, as 

they may worsen the neurologic effects of hypercalcemia. 

 Hypophosphatemia frequently occurs with hypercalcemia, and phosphorous should be 

replaced orally or via NG tube as neutral phosphate. Intravenous phosphorous 

replacement is contraindicated. 
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3. BRAIN METASTASES:  INCREASED INTRACRANIAL PRESSURE, AND SEIZURES  

Description 
Brain metastases are far more common than primary brain malignancy, and occur in 

approximately 10-30% of all adult patients with cancer. Most common tumours to metastasize to 

the brain include lung cancer, breast cancer, and melanoma, collectively accounting for 

approximately 70-90% of all cases of brain metastases in adult patients. Other common primary 

tumours include colorectal cancer and renal cell carcinoma. Brain metastases can lead to 

neurologic deficits and seizures, and become an oncologic emergency in cases of increased 

intracranial pressure and status epilepticus. 

Presentation and Diagnosis 
Patients with brain metastases may experience a variety of neurological symptoms, the most 

common of which is subacute onset of headache, which occurs in approximately 50% of cases. 

Other common symptoms include altered mental status, hemiparesis, impaired cognition, 

increased intracranial pressure, and seizures. 

Patients with increased intracranial pressure classically present with headache, nausea, and 

vomiting, all of which may be most severe in the morning and when supine. In addition, 

papilledema detected on physical examination almost always indicates increased intracranial 

pressure. 

Status epilepticus is defined as more than 30 minutes of continuous seizure activity or two or 

more sequential seizures without full recovery between seizures.  

A non-contrast computed tomography (CT) scan should be performed in order to rule out brain 

haemorrhage. Magnetic resonance imaging (MRI) is recommended in the case of brain 

metastases and is superior to CT scanning in terms of sensitivity and specificity. But if a patient 

is unstable or if MRI is not immediately available, CT scanning is a safer and timelier option. 

Management and Treatment 
Raised intracranial pressure:  

 Initial treatment of elevated intracranial pressure is with the steroid dexamethasone, 

because it is the most lipid-soluble of all the steroids. Despite its common use, the 

optimal dose and schedule for dexamethasone isn’t universally agreed upon.  

 Dexamethasone and all steroids are associated with a variety of side effects; therefore 

the risks and benefits must be weighed carefully for each patient. The most common 

dose used is 8-16 mg in single or two divided doses.  

 In the most severe cases, mannitol in addition to intubation and controlled 

hyperventilation may be used to decrease cerebral oedema, but this is reserved for 

critical cases in patients with rapidly declining clinical states. 

Status epilepticus:  

 Status epilepticus is a medical emergency requiring the immediate assessment of airway, 

breathing, and circulation.  

 Anticonvulsant therapy with a short-acting benzodiazepine such as lorazepam or 

diazepam should be administered intravenously to halt seizure activity.  

 Patients with status epilepticus may also require further treatment with other 

anticonvulsants such phenytoin or phenobarbital. 

 Anticonvulsants are associated with significant adverse effects however, and are 

therefore not routinely recommended as prophylactic therapy in patients with brain 

metastases without a history of seizures. 
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For select patients with a good performance status and well-controlled systemic disease, more 

definitive treatments of brain metastases may include surgery orstereotactic radiosurgery, with or 

without whole brain radiotherapy 

In patients with a poor performance status, poorly controlled systemic disease, or a large volume 

of brain metastases, whole brain radiotherapy or best supportive care are usually appropriate. 

4. MALIGNANT SPINAL CORD/CAUDA EQUINA COMPRESSION  

Description 

 Common neurological complication ~ 5% of adult patients with cancer 

o Breast, prostate, lung cancer most common primary sites 

o Thoracic > lumbosacral > cervical location, but multiple levels common 

 Usually in setting of widespread metastatic disease 

 Invasion of epidural space by bony metastatic deposit most common (~90%). 

 True oncologic emergency - requires rapid diagnosis and treatment. 

 If untreated, can lead to progressive pain, sensory loss, incontinence, and irreversible 

paralysis 

 Early diagnosis and treatment essential to preserve neurologic function and quality of life 

 Most important determinant of outcome is pre-treatment motor function 

 

Presentation and Diagnosis 

 Back pain the earliest and most common symptom (90%) 

o Often crescendo pain, not responding to analgesia 

o May be localized to spine, or radicular pain due to nerve root compression 

o High index of suspicion in all patients with a history of cancer and new-onset 

back/neck pain  

 Other symptoms include motor weakness and sensory impairment, bladder/bowel 

dysfunction (late) 

 Neurological impairment may be subtle, e.g. ataxia (proprioceptive) without obvious 

motor/sensory deficit 

 MRI the preferred imaging study, whole spine should be imaged (multilevel involvement 

common) 

 A CT scan can be used if MRI is contraindicated or not available, but lacks sensitivity 

 A plain radiograph is insufficient to exclude the diagnosis 

Management and Treatment 

 Goals of treatment  

o decrease pain, preserve neurological function 

 Initial management 

o Analgesia – opioids required in many patients 

o Corticosteroids – 16mg daily (8mg mane/midi), as soon as 

diagnosis strongly suspected/confirmed 

o Urgent referral to neurosurgeon/oncologist for definitive 

management 

o Bed rest not necessary in most cases 

 Definitive management 

o Depends on several factors, including life expectancy, tumour 

type, extent of disease, prior treatment, and degree of motor 

impairment 

o Most commonly radiotherapy +/- surgery 
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o A neurosurgical opinion should generally be sought - 

decompressive surgery followed by postoperative 

radiotherapy has been shown to be superior to radiotherapy 

alone for select patients 

o In patients who are not candidates for surgery, radiotherapy 

alone is the recommended treatment for most patients. 

Radiotherapy will typically be delivered daily over 1-2 weeks 

o Chemotherapy alone is occasionally used to treat malignant 

spinal cord/cauda equine compression from particularly 

chemosensitive histologies 

5. MALIGNANT AIRWAY OBSTRUCTION  

Description 
Airway obstruction in patients with cancer is most commonly caused by direct extension from an 

adjacent tumour, or a primary tumour of the head and neck.48 Airway obstruction secondary to 

metastatic malignancies has also been reported. Airway obstruction may also be caused by 

tumour encroachment and by tumour-associated airway oedema or haemorrhage.  

Presentation and Diagnosis 
The most common presenting symptoms of malignant airway obstruction are nonspecific and 

include dyspnoea, haemoptysis, wheezing, hoarseness, difficulty clearing secretions, and cough.  

Stridor is also a common presenting complaint; the effect is most marked on inspiration, and can 

progress to a near-complete obstruction as a result of infection, inflammation, or manipulation of 

the airway.  Progressive symptoms of malignant airway obstruction represent a true medical 

emergency.  

For most patients with an upper airway obstruction, the physical examination, often accompanied 

by direct visualization with a laryngoscope or bronchoscope is sufficient to make a diagnosis, 

depending on the location of the lesion.  A CT scan of the neck and chest is the most effective 

initial study to assess the location and extent of airway obstruction.  

Management and Treatment 
The management of patients with a malignant airway obstruction depends on factors such as the 

histologic type, stage and location of the tumour, as well as the urgency of presentation and 

performance status of the patient.  

The primary and most urgent goal of treatment is to establish a patent airway to allow for proper 

gas exchange. 

 Rigid bronchoscopy provides a means of immediate airway control and initial stabilization 

in patients with acute and malignant airway obstructions. 

 Lasers, in combination with rigid bronchoscopy, can also be used to urgently open the 

airway in patients with malignant intrinsic airway obstruction.  

 Stent placement, particularly self-expanding metal stents, is indicated for the relief of 

acute airway obstruction in patients with extrinsic tumour compression or with 

tracheoesophageal fistulas.  

 Short course, multi-fractionated external-beam radiotherapy at a dose of 20 Gy/5 

fractions is often used for the palliation of intrathoracic symptoms, and is preferred over 

single-fraction treatment.  
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6. SUPERIOR VENA CAVA OBSTRUCTION  

Description 
Superior vena cava obstruction (SVCO), which is a common complication of malignancy, refers 

to a constellation of signs and symptoms resulting from partial or complete obstruction of blood 

flow through the superior vena cava to the right atrium. The obstruction may be caused by 

compression, invasion, thrombosis, or fibrosis of this vessel.   In addition, an increasing number 

of cases of SVCO in cancer patients are due to thrombosis of indwelling central venous catheter 

devices. 

Presentation and Diagnosis 
Patients with SVCO may present with a variety of signs and symptoms, the most common being 

facial or neck swelling, arm swelling, and dilated chest vessels. Symptoms of SVCO more 

typically present insidiously over a period of day to weeks. 

 Worrisome signs include stridor, which may indicate laryngeal oedema, and headache or 

confusion, which may indicate cerebral oedema. 

 Cough, dyspnoea, and orthopnoea are also common symptoms that can often mimic 

congestive heart failure or pericardial disease. 

 Sudden onset of SVCO is rare, but is considered a true oncologic emergency because 

the rapid elevation of pressure in the superior vena cava causes increased intracranial 

pressure, resulting in cerebral oedema, intracranial thrombosis or bleeding, and death.  

If patient presents with SVCO without a prior tissue diagnosis of malignancy, every effort should 

be made to obtain biopsies and histologic diagnosis before any treatment decisions are made – 

this will aid in the decision of whether a definitive curative course of therapy versus palliative 

treatment is most appropriate. 

 A contrast-enhanced CT scan of the chest wall is the most useful imaging study, as it 

clearly identifies the level and extent of the blockage, as well as an evaluation of 

collateral pathways of drainage. 

 Venography is considered when an intervention such as stent placement or surgery is 

planned. 

Management and Treatment 
Management is guided by the severity of the symptoms and the underlying malignancy, as well 

as by the anticipated response to the treatment.  

 Although corticosteroids such as dexamethasone may be useful in the presence of 

airway compromise or increased intracranial pressure, their role in the management of 

patients with SVCO has not been clearly established. 

 Stent insertion can provide rapid relief of associated symptoms, particularly for patients 

who are unlikely to respond to chemotherapy or radiotherapy. Because the stent can be 

placed before a histologic diagnosis is made, it is a useful and effective option for 

patients with severe symptoms such as respiratory distress 

 Radiotherapy is often the initial treatment for the majority of patients with SVCO resulting 

from malignancy, particularly those with SVCO caused by recurrent disease after 

chemotherapy or with tumours relatively insensitive to chemotherapy, such as non-small 

cell lung cancer.  

 Chemotherapy can also be used as the initial treatment of SVCO caused by 

malignancies sensitive to chemotherapy, such as small cell lung cancer and non-Hodgkin 

lymphoma 
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7. SIADH (syndrome of inappropriate antidiuretic hormone) 

 
SIADH results from inappropriate production and secretion of antidiuretic hormone (ADH, also 

known as arginine vasopressin) which leads to water retention/intoxication, hyponatremia and 

hypo-osmolality. 

SIADH can be caused by malignant and non-malignant conditions. Small cell lung cancer is the 

malignancy most often associated with SIADH. Drugs like Opioid analgesics, tricyclic 

antidepressants, selective serotonin reuptake inhibitors, NSAIDs, thiazide diuretics, barbiturates, 

aesthetic agents and chemotherapy drugs can cause SIADH. Other causes include CNS 

disorders, pulmonary diseases, HIV and hormonal disorders like hypopituitarism and 

hypothyroidism. 

Hyponatremia alone is not sufficient to diagnose SIADH. Three laboratory tests provide important 

initial information in differential diagnosis of hyponatremia  

 Serum osmolality 

 Urine osmolality 

 Urine sodium, potassium, and chloride concentrations 

SIADH should be suspected in any patient with hyponatremia, hypo-osmolality, and urine 

osmolality above 100 mosmol/kg. In SIADH, urine sodium concentration is usually above 40 

meq/L, serum potassium concentration is normal, there is no acid-base disturbance, and serum 

uric acid concentration is frequently low and other hormonal levels normal 

Symptoms 

 Patients with chronic hyponatremia are frequently asymptomatic or may have subclinical 

impairments in mentation and gait. 

 Mild to moderate symptoms –include headache, nausea, vomiting, fatigue, gait 

disturbances, and confusion. In patients with acute hyponatremia, such symptoms may 

evolve without warning to seizures, respiratory arrest, and herniation. 

 Severe symptoms – Severe symptoms of hyponatremia include seizures, obtundation, 

coma, and respiratory arrest.  

Treatment 

Three components to the treatment of hyponatremia in SIADH: 

 Treatment of the underlying disease, if possible 

 Initial therapy to raise serum sodium 

 Prolonged therapy in patients with persistent SIADH 

Patient risk stratification according to duration, severity of hyponatremia, and whether or not 

patients are symptomatic 

Fluid restriction is mainstay of therapy in most patients with SIADH; with suggested goal intake of 

less than 800 mL/day .The associated negative water balance initially raises the serum sodium 

concentration toward normal and, with maintenance therapy in chronic SIADH, prevents further 

reduction in serum sodium. 

The choice of therapy in patients with hyponatremia due to SIADH varies with the severity of 

hyponatremia and symptoms. The maximum rate of correction of chronic hyponatremia should 

be less than 10 meq/L at 24 hours and less than 18 meq/L at 48 hours. Overly rapid correction of 

severe can lead to a severe and sometimes irreversible neurologic disorder -osmotic 
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demyelination syndrome .Serum sodium concentration should be checked at two to three hours 

initially and then every three to four hours until the patient is stable. 

1. Severe symptomatic hyponatremia presenting with seizures or other severe neurologic 

abnormalities, or  symptomatic hyponatremia in patients with intracerebral diseases 

requires urgent intervention with hypertonic saline to prevent potentially fatal cerebral 

oedema. 100 mL of 3 %saline given as an intravenous bolus, If neurologic symptoms 

persist or worsen,  100 mL bolus of 3 percent saline can be repeated one or two more 

times at ten-minute intervals. Once symptoms resolve, careful monitoring with 

measurement of serum sodium every two to three hours is required. 

2. Patients with less severe neurologic manifestations and  serum sodium concentration 

below 120 meq/L that develops over more than 48 hours,  lesser degree of hyponatremia 

that develops over less than 48 hours, or chronic moderate hyponatremia (serum sodium 

120 to 129 meq/L). Initial therapy in these patients depends in part upon the severity of 

symptoms. 

 For patients with confusion and lethargy, initial administration of hypertonic saline 

therapy to raise the serum sodium .Once stabilised maintenance therapy included 

fluid restriction and oral tablets may be required. 

 For patients who have only mild symptoms (e.g. forgetfulness, gait disturbance), 

we suggest initial therapy with fluid restriction and oral salt tablets rather than 

hypertonic saline. 

 

3. Patients with chronic moderate hyponatremia (serum sodium 120 to 129 meq/L) are 

usually asymptomatic, initiate therapy with fluid restriction. 

 

8. TUMOUR LYSIS SYNDROME  

Tumour Lysis Syndrome (TLS) is a life-threatening complication that arises when the rapid lysis 

of tumour cells leads to the release of excessive quantities of cellular contents into the systemic 

circulation resulting in a metabolic disturbance characterised by:- 

 Hyperuricemia 

 Hyperkalemia 

 Hyperphosphatemia  

 Hypocalcemia 

 

This can lead to acute oliguric renal failure, seizures, cardiac arrhythmias and death. TLS can 

occur spontaneously in patients with tumours of a high proliferative rate, but is more commonly 

seen following initiation of chemotherapy 

Classification TLS: 

Laboratory TLS (LTLS) - patients that have laboratory evidence of TLS  

Clinical TLS (CTLS)- patients experiencing life-threatening abnormalities requiring specific 

intervention 

Cairo and Bishop Definition  

Laboratory TLS 
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 the presence of greater than or equal to 2 of the below metabolic abnormalities at 

presentation OR 

 change of 25% from baseline within 3 days prior to or 7 days post commencement of 

therapy:  

Uric Acid greater than or equal to 0.476 mmol/L or 25% increase from baseline 

Potassium greater than or equal to 6.0 mmol/L or 25% increase from baseline 

Phosphorus greater than or equal to 1.45 mmol/L or 25% increase from baseline 

Calcium less than or equal to 1.75 mmol/L or 25% decrease from baseline 

 

Clinical TLS 

Laboratory evidence of TLS plus 1 or more of: 

 Cr > 1.5 x ULN 

 Cardiac arrhythmia / sudden death 

 Seizures 

Principles of Management of Acute Tumour Lysis Syndrome  

 Identify patients at risk, initiate preventative measures prior to chemotherapy, and 

monitor for clinical and laboratory features of TLS.  

 Detect features of TLS promptly and initiate supportive therapy early.  

Risk factors for developing tumour lysis syndrome include: 

 1st cycle of chemotherapy 

 high tumour cell proliferation rate 

 bulky disease (greater than 10 cm) 

 increased WCC (greater than 25 x109/L) 

 increased LDH (greater than 2 xULN) 

 chemosensitive malignancies 

Malignancies associated with a higher risk of TLS include: 

 Burkitt's lymphoma 

 Acute lymphoblastic leukaemaia (ALL) 

 Lymphoblastic lymphoma 

 Non Hodgkins lymphoma (eg: Diffuse large-cell lymphoma) 

 Hodgkin’s Disease 

 chronic myeloid leukaemia (CML) 

 multiple myeloma (multi-agent systemic chemotherapy) 

 extensive germ cell tumour 

 extensive small cell carcinoma 

 solid tumours with high proliferative rate and rapid response to therapy 

Additional conditions that may predispose patients to developing TLS: 

 renal insufficiency or renal failure 

 dehydration 

 decreased urinary flow 
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 pre-existing uraemia or hyperuricaemia 

 pre-existing hyperphosphaemtemia 

Prevention and Management  of TLS 
1. Aggressive hydration and diuresis 

2. Adminstration of hypouricaemic agents  

3. Correction of metabolic abnormalities  

 

 IV hydration  with 3 L/m2/day of IV fluid 

 Maintain a urine output of  ≥ 100 mL/m2/hour and a urine specific gravity of less than or 

equal to 1.010 g/mL  

 Diuretics may be used to maintain urine output and prevent fluid overload  

(used only if there is no evidence of obstructive uropathy or hypovolaemia) 

Urinary alkalinisation with sodium bicarbonate is NOT currently recommended (risk of  

precipitation of calcium phosphate) 

If oliguria, the measurement of urine specific gravity or osmolality may be useful in defining the 

hydration status  

Hypouricaemic Agents 
Should be initiated 12-24 hours before anti-cancer therapy  

Allopurinol: 

Reduce dose in renal failure 

Allopurinol is not thought to be necessary after initial treatment with rasburicase, though there is 

no evidence to support or refute this opinion 

Rasburicase: 

Treatment of choice for all patients with TLS-associated hyperuricemia  

Initial prophylaxis in patients at high risk of TLS. 

 
 
Monitoring 
 
Monitor laboratory and clinical TLS parameters for at least 72 hours after initiation of 
cytotoxic chemotherapy:  
 

 Strict monitoring of weight, blood pressure,fluid input  and urine output  

 Serum chemistry (creatinine, sodium, potassium, calcium, phosphate, uric acid)  

 Daily LDH  

 Urinalysis  

 
Guide for Management of Electrolyte Abnormalities  
 
Abnormality Management Recommendations 

Hyperphosphataemia 
Moderate>2.1mmol/l 

 
Adminster phosphate binders (e.g., aluminium hydroxide) for up 
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Severe>3.33mmol/l 

to 2 days (longer treatment carries the risk of aluminium toxicity).  
Calcium  infusions should be withheld.  
 
Peritoneal dialysis, haemodialysis, or continuous venovenous 
hemofiltration (CVVH)  
 

Hypocalcemia 
 
Asymptomatic<1.75mmol/l 
 
 
   
Symptomatic 
(paraesthesia,muscle 
cramps,tetany,Long QT on ECG) 

 
 
Treatment is not recommended (risk of precipitating metastatic 
calcifications  especially with hyperphosphatemia) 
 
 
IV calcium gluconate  
If phosphate is also high, a renal consult should be considered. 
 

 
Hyperkalaemia  
 

Asymptomatic 
 
 
Symptomatic 

 
ECG –cardiotoxicity  
 
oral or rectal sodium polystyrene sulphonate 
 
 
insulin and  dextrose infusion  
Calcium gluconate  
Haemolysis  
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9. HYPERVISCOSITY SYNDROME  

Description 
Hyperviscosity syndrome (HVS) refers to the clinical sequelae of increased blood viscosity. 

Increased serum viscosity usually results from increased circulating serum immunoglobulins and 

can be seen in such diseases as Waldenström macroglobulinemia and multiple myeloma. 

HVS can also result from increased cellular blood components (typically white or red blood cells) 

in hyperproliferative states such as the leukemias, polycythemia, and the myeloproliferative 

disorders. 

Presentation and Diagnosis 
The clinical presentation in HVS consists principally of the triad of mucosal bleeding, visual 

changes, and neurologic symptoms. However, this triad of classic symptoms is not always 

present in all patients.  Bleeding typically arises from mucosal sites, including epistaxis, bleeding 

gums, and gastrointestinal bleeding. Visual disturbances may include diplopia, retinal vein 

thrombosis, papilloedema and retinal haemorrhage. Neurologic manifestations often include 

headache, dizziness, vertigo, ataxia, encephalopathy, hearing impairment, seizures, and altered 

mental status. In rare cases, congestive heart failure, stroke, and coma may also occur in 

patients with hyperviscosity syndrome, leading to multiorgan system failure and death if 

treatment is not initiated in a timely manner. 

The diagnosis of HVS is confirmed by measurement of elevated serum viscosity in a patient with 

characteristic clinical manifestations of HVS. The normal value for serum viscosity is 1.8 

centipoise (CP), but hyperviscosity symptoms are rarely present unless the viscosity is >4 CP.  

Management and Treatment 
The hyperviscosity syndrome is a clinical emergency   resulting in decreased flow and impaired 

microcirculation of the central nervous system. Although the diagnosis is established by 

measuring serum viscosity, the clinician should make the decision to initiate treatment with 

plasmapheresis on the basis of the patient's symptoms and physical findings rather than on the 

magnitude of the viscosity measurement. 

Typically, one to two plasmapheresis procedures, each involving an exchange of 1 to 1.5 

calculated plasma volumes, will reduce the plasma viscosity to near normal levels for several 

weeks. If plasmapheresis is not readily available, or if the patient presents with severe neurologic 

symptoms such as seizures or coma, phlebotomy of 100 to 200 mL of whole blood can also be 

used to rapidly reduce acute symptoms.  

Long-term management of patients with hyperviscosity syndrome is directed at controlling the 

underlying disease. 

 

 

 

  

http://emedicine.medscape.com/article/207097-overview
http://emedicine.medscape.com/article/204369-overview
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GLOSSARY OF TERMS 

Acronym  Description  

ADH  antidiuretic hormone  

AHS  Alberta Health Services  

AKI  acute kidney injury  

ANC  absolute neutrophil count  

Ca2+  calcium  

CBC  complete blood count  

CNS  central nervous system  

CT  computed tomography scan  

CVVH  continuous venovenous hemofiltration  

DIC  disseminated intravascular coagulation  

DVT  deep vein thrombosis  

ECG  electrocardiogram  

G-CSF  granulocyte-colony stimulating factor  

GI  gastrointestinal  

GU  genitourinary  

Gy  gray  

ICU  intensive care unit  

Ig  immunoglobulin  

IV  intravenous  

LDH  lactate dehydrogenase  

MAH  malignancy associated hypercalcemia  

MRI  magnetic resonance imaging  

MRSA  methicillin-resistant Staphylococcus Aureus  

Nd:YAG  neodymium-yttrium-aluminium-garnet laser  

NG  nasogastric  

NSAID  non-steroidal anti-inflammatory drug  

PT  prothrombin time  

PTH  parathyroid hormone  
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PTT  partial thromboplastin time  

SCC  spinal cord compression  

SVCO  superior vena cava obstruction  

TLS  tumour lysis syndrome  

TPN  total parenteral nutrition  

 

 

REFERENCES  

1. Higdon ML, Higdon JA. Treatment of oncologic emergencies. Am.Fam.Physician 2006 Dec 

1;74(11):1873-1880.  

2. Halfdanarson TR, Hogan WJ, Moynihan TJ. Oncologic emergencies: diagnosis and treatment. 

Mayo Clin.Proc. 2006 Jun;81(6):835-848.  

3. Walji N, Chan AK, Peake DR. Common acute oncological emergencies: diagnosis, 

investigation and management. Postgrad.Med.J. 2008 Aug;84(994):418-427.  

4. Tan SJ. Recognition and treatment of oncologic emergencies. J.Infus.Nurs. 2002 May-

Jun;25(3):182-188.  

5. DeLoughery TG. Management of acquired bleeding problems in cancer patients. 

Emerg.Med.Clin.North Am. 2009 Aug;27(3):423-44.  

6. Yarris JP, Warden CR. Gastrointestinal bleeding in the cancer patient. Emerg.Med.Clin.North 

Am. 2009 Aug;27(3):363-79.  

7. Logothetis CJ, Hey Cauley DM. Urologic complications. In: Hong WK, Bast RC, Hait WN, Kufe 

DW, Pollock RE, Weichselbaum RR, et al, editors. Holland Frei Cancer Medicine. 8th ed. 

Shelton, Connecticut: People's Medical Publishing House-USA; 2010. p. 1823.  

8. Russo P. Urologic emergencies in the cancer patient. Semin.Oncol. 2000 Jun;27(3):284-298.  

9. Kwok Y, DeYoung C, Garofalo M, Dhople A, Regine W. Radiation oncology emergencies. 

Hematol.Oncol.Clin.North Am. 2006 Apr;20(2):505-22.  

10. Yeung SCJ, Escalante C. Oncologic Emergencies. In: Hong WK, Bast RC, Hait WN, Kufe 

DW, Pollock RE, Weichselbaum RR, et al, editors. Holland Frei Cancer Medicine. 8th ed. 

Shelton, Connecticut: People's Medical Publishing House-USA; 2010. p. 1941.  

11. Kitchens CS. Thrombocytopenia and thrombosis in disseminated intravascular coagulation 

(DIC). Haematology Am.Soc.Hematol.Educ.Program. 2009:240-6.  

12. Burke SJ, Golzarian J, Weldon D, Sun S. Nonvariceal upper gastrointestinal bleeding. 

Eur.Radiol. 2007 Jul;17(7):1714-1726.  

13. Labelle CA, Kitchens CS. Disseminated intravascular coagulation: treat the cause, not the lab 

values. Cleve.Clin.J.Med. 2005 May;72(5):377-8, 383-5.  

14. Hooedema RE, Luchtefeld MA. The management of lower gastrointestinal hemorrhage. 

Dis.Colon Rectum 2005 Nov;48(11):2010-4.  



 

21 
 

15. Gavrilovic IT, Posner JB. Brain metastases: epidemiology and pathophysiology. 

J.Neurooncol. 2005 Oct;75(1):5-14.  

16. Barnholtz-Sloan JS, Sloan AE, Davis FG, Vigneau FD, Lai P, Sawaya RE. Incidence 

proportions of brain metastases in patients diagnosed (1973 to 2001) in the Metropolitan Detroit 

Cancer Surveillance System. J.Clin.Oncol. 2004 Jul 15;22(14):2865-72.  

17. Schouten LJ, Rutten J, Huveneers HA, Twijnstra A. Incidence of brain metastases in a cohort 

of patients with carcinoma of the breast, colon, kidney, and lung and melanoma. Cancer 2002 

May 15;94(10):2698-2705.  

18. Newton HB. Neurologic complications of systemic cancer. Am.Fam.Physician 1999 Feb 

15;59(4):878-86.  

19. Behl D, Hendrickson AW, Moynihan TJ. Oncologic emergencies. Crit.Care Clin. 2010 

Jan;26(1):181-205.  

20. Sirven JI, Wingerchuk DM, Drazkowski JF, Lyons MK, Zimmerman RS. Seizure prophylaxis 

in patients with brain tumors: a meta-analysis. Mayo Clin.Proc. 2004 Dec;79(12):1489-94.  

21. Smith TJ, Khatcheressian J, Lyman GH, Ozer H, Armitage JO, Balducci L, et al. 2006 Update 

of Recommendations for the use of White Blood Cell Growth Factors: an Evidence-Based 

Clinical Practice Guideline. J.Clin.Oncol. 2006 Jul 1;24(19):3187-3205. 

22. Blondel-Hill E, Fryters S. Bugs and Drugs 2012. Edmonton: Capital Health, 2012. Available 

at: https://www.bugsanddrugs.ca Accessed: April 14, 2014.  

23. Freifeld AG, Bow EJ, Sepkowitz KA, Boeckh MJ, Ito JI, Mullen CA, et al. Clinical practice 

guideline for the use of antimicrobial agents in neutropenic patients with cancer: 2010 update by 

the Infectious Diseases Society of America. Clin Infect Dis 2011;52(4):e56-93.  

24. Hughes WT, Armstrong D, Bodey GP, Bow EJ, Brown AE, Calandra T, et al. 2002 Guidelines 

for the use of Antimicrobial Agents in Neutropenic Patients with Cancer. Clin.Infect.Dis. 2002 Mar 

15;34(6):730-51.  

25. Sipsas NV, Bodey GP, Kontoyiannis DP. Perspectives for the management of febrile 

neutropenic patients with cancer in the 21st century. Cancer 2005 Mar 15;103(6):1103-13.  

26. Dale DC. Colony-stimulating factors for the management of neutropenia in cancer patients. 

Drugs 2002;62 Suppl 1:1-15.  

27. Dale DC. Advances in the treatment of neutropenia. Curr.Opin.Support.Palliat.Care. 2009 

Sep;3(3):207-12.  

28. Lyman GH, Crawford J, Kuderer NM, Wolff D, Culakova E, Poniewierski MS, et al. Final Risk 

Prediction Model for Neutropenic Complications in Patients Receiving Cancer Chemotherapy. 

ASH Annual Meeting Abstracts 2008 November 16;112(11):1312.  

29. Pettengell R, Bosly A, Szucs TD, Jackisch C, Leonard R, Paridaens R, et al. Multivariate 

analysis of febrile neutropenia occurrence in patients with non-Hodgkin lymphoma: data from the 

INC-EU Prospective Observational European Neutropenia Study. Br.J.Haematol. 2009 Mar; 

144(5):677-85.  

30. Dranitsaris G, Rayson D, Vincent M, Chang J, Gelmon K, Sandor D, et al. Identifying patients 

at high risk for neutropenic complications during chemotherapy for metastatic breast cancer with 



 

22 
 

doxorubicin or pegylated liposomal doxorubicin: the development of a prediction model. 

Am.J.Clin.Oncol. 2008 Aug;31(4):369-74.  

31. Cameron D. Management of chemotherapy-associated febrile neutropenia. Br.J.Cancer 2009 

Sep;101 Suppl 1:S18-22.  

32. Sepkowitz KA. Treatment of patients with hematologic neoplasm, fever, and neutropenia. 

Clin.Infect.Dis. 2005 Apr 1;40 Suppl 4:S253-6.  

33. Marti FM, Cullen MH, Roila F, ESMO Guidelines Working Group. Management of febrile 

neutropenia: ESMO clinical recommendations. Ann.Oncol. 2009 May;20 Suppl 4:166-9.  

34. Vidal L, Paul M, Ben-Dor I, Pokroy E, Soares-Weiser K, Leibovici L. Oral versus intravenous 

antibiotic treatment for febrile neutropenia in cancer patients. Cochrane Database Syst.Rev. 

2004 Oct 18;(4)(4):CD003992.  

35. Clark OA, Lyman GH, Castro AA, Clark LG, Djulbegovic B. Colony-stimulating factors for 

chemotherapy-induced febrile neutropenia: a meta-analysis of randomized controlled trials. 

J.Clin.Oncol. 2005 Jun 20;23(18):4198-4214.  

36. Aapro MS, Cameron DA, Pettengell R, Bohlius J, Crawford J, Ellis M, et al. EORTC 

guidelines for the use of granulocyte-colony stimulating factor to reduce the incidence of 

chemotherapy-induced febrile neutropenia in adult patients with lymphomas and solid tumours. 

Eur.J.Cancer 2006 Oct;42(15):2433-53.  

37. Mehta J, Singhal S. Hyperviscosity syndrome in plasma cell dyscrasias. 

Semin.Thromb.Hemost. 2003 Oct;29(5):467-71.  

38. Stone MJ. Waldenstrom's macroglobulinemia: hyperviscosity syndrome and 

cryoglobulinemia. Clin.Lymphoma Myeloma 2009 Mar;9(1):97-9.  

39. Dimopoulos MA, Kyle RA, Anagnostopoulos A, Treon SP. Diagnosis and management of 

Waldenstrom's macroglobulinemia. J.Clin.Oncol. 2005 Mar 1;23(7):1564-77.  

40. Adams BD, Baker R, Lopez JA, Spencer S. Myeloproliferative disorders and the 

hyperviscosity syndrome. Emerg.Med.Clin.North Am. 2009 Aug;27(3):459-76.  

41. Mullen EC, Wang M. Recognizing hyperviscosity syndrome in patients with Waldenstrom 

macroglobulinemia. Clin.J.Oncol.Nurs. 2007 Feb;11(1):87-95.  

42. Johnson SA. Advances in the treatment of Waldenstrom's macroglobulinemia. Expert 

Rev.Anticancer Ther. 2006 Mar;6(3):329-34.  

43. Santarpia L, Koch CA, Sarlis NJ. Hypercalcemia in cancer patients: pathobiology and 

management. Horm.Metab.Res. 2010 Mar;42(3):153-64.  

44. Sargent JT, Smith OP. Haematological emergencies managing hypercalcaemia in adults and 

children with haematological disorders. Br.J.Haematol. 2010 May;149(4):465-77.  

45. Stewart AF. Clinical practice. Hypercalcemia associated with cancer. N.Engl.J.Med. 2005 Jan 

27;352(4):373-9.  

46. LeGrand SB, Leskuski D, Zama I. Narrative review: furosemide for hypercalcemia: an 

unproven yet common practice. Ann.Intern.Med. 2008 Aug 19;149(4):259-63. 

47. Lameire N, Van Biesen W, Vanholder R. Acute renal problems in the critically ill cancer 

patient. Curr.Opin.Crit.Care 2008 Dec;14(6):635-46.  



 

23 
 

48. Wood DE. Management of malignant tracheobronchial obstruction. Surg.Clin.North Am. 2002 

Jun;82(3):621-42.  

49. Haas AR. Recent advances in the palliative management of respiratory symptoms in 

advanced-stage oncology patients. Am.J.Hosp.Palliat.Care 2007 Apr-May;24(2):144-51.  

50. Theodore PR. Emergent management of malignancy-related acute airway obstruction. 

Emerg.Med.Clin.North Am. 2009 May;27(2):231-41.  

51. Bezjak A, Dixon P, Brundage M, Tu D, Palmer MJ, Blood P, et al. Randomized phase III trial 

of single versus fractionated thoracic radiation in the palliation of patients with lung cancer (NCIC 

CTG SC.15). Int.J.Radiat.Oncol.Biol.Phys. 2002 Nov 1;54(3):719-28.  

52. Langendijk H, de Jong J, Tjwa M, Muller M, ten Velde G, Aaronson N, et al. External 

irradiation versus external irradiation plus endobronchial brachytherapy in inoperable non-small 

cell lung cancer: a prospective randomized study. Radiother.Oncol. 2001 Mar;58(3):257-68.  

53. Mallick I, Sharma SC, Behera D. Endobronchial brachytherapy for symptom palliation in non-

small cell lung cancer--analysis of symptom response, endoscopic improvement and quality of 

life. Lung Cancer 2007 Mar;55(3):313-8.  

54. Langendijk JA, Tjwa MK, de Jong JM, ten Velde GP, Wouters EF. Massive haemoptysis after 

radiotherapy in inoperable non-small cell lung carcinoma: is endobronchial brachytherapy really a 

risk factor? Radiother.Oncol. 1998 Nov;49(2):175-83.  

55. Cole JS, Patchell RA. Metastatic epidural spinal cord compression. Lancet Neurol. 2008 

May;7(5):459-66.  

56. Abrahm JL. Assessment and treatment of patients with malignant spinal cord compression. 

J.Support.Oncol. 2004 Sep-Oct;2(5):377-88.  

57. Wan JF, Bezjak A. Superior vena cava syndrome. Emerg.Med.Clin.North Am. 2009 

May;27(2):243-55.  

58. Rice TW, Rodriguez RM, Light RW. The superior vena cava syndrome: clinical 

characteristics and evolving etiology. Medicine (Baltimore) 2006 Jan;85(1):37-42.  

59. Bertrand M, Presant CA, Klein L, Scott E. Iatrogenic superior vena cava syndrome. A new 

entity. Cancer 1984 Jul 15;54(2):376-8.  

60. Cheng S. Superior vena cava syndrome: a contemporary review of a historic disease. 

Cardiol.Rev. 2009 Jan-Feb;17(1):16-23.  

61. Wilson P, Bezjak A, Asch M, Barton R, Wong R, Levin W, et al. The difficulties of a 

randomized study in superior vena caval obstruction. J.Thorac.Oncol. 2007 Jun;2(6):514-9.  

62. Armstrong BA, Perez CA, Simpson JR, Hederman MA. Role of irradiation in the management 

of superior vena cava syndrome. Int.J.Radiat.Oncol.Biol.Phys. 1987 Apr;13(4):531-9.  

63. Rowell NP, Gleeson FV. Steroids, radiotherapy, chemotherapy and stents for superior vena 

caval obstruction in carcinoma of the bronchus. Cochrane Database Syst.Rev. 

2001;(4)(4):CD001316.  

64. Flounders JA. Continuing education: Oncology emergency modules: syndrome of 

inappropriate antidiuretic hormone. Oncol.Nurs.Forum 2003 May-Jun;30(3):E63-70.  



 

24 
 

65. Ellison DH, Berl T. Clinical practice. The syndrome of inappropriate antidiuresis. 

N.Engl.J.Med. 2007 May 17;356(20):2064-72.  

66. Tosi P, Barosi G, Lazzaro C, Liso V, Marchetti M, Morra E, et al. Consensus conference on 

the management of tumor lysis syndrome. Haematologica 2008 Dec;93(12):1877-85.  

67. Mughal TI, Ejaz AA, Foringer JR, Coiffier B. An integrated clinical approach for the 

identification, prevention, and treatment of tumor lysis syndrome. Cancer Treat.Rev. 2010 

Apr;36(2):164-76.  

68. Gemici C. Tumour lysis syndrome in solid tumours. Clin.Oncol.(R.Coll.Radiol) 2006 

Dec;18(10):773-80.  

69. Cairo MS, Bishop M. Tumour lysis syndrome: new therapeutic strategies and classification. 

Br.J.Haematol. 2004 Oct;127(1):3-11.  

70. Bessmertny O, Robitaille LM, Cairo MS. Rasburicase: a new approach for preventing and/or 

treating tumor lysis syndrome. Curr.Pharm.Des. 2005;11(32):4177-85.  

71. Coiffier B, Altman A, Pui CH, Younes A, Cairo MS. Guidelines for the management of 

pediatric and adult tumor lysis syndrome: an evidence-based review. J.Clin.Oncol. 2008 Jun 

1;26(16):2767-78 

 

 

 


