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Abstract

Aim of the research: To provide an up-to-date review of the literature on the pathophysiology, diagnosis, and management
of common oncologic emergencies encountered in clinical practice.

Material and methods: We conducted a systematic computerised search in PubMed, Scopus, Web of Science, and Embase.
Results: We reviewed relevant medical literature. Most common complications requiring emergency management are
addressed in this review, specifically: tumour lysis syndrome, seizures and status epilepticus, pulmonary embolism, leu-
kostasis, thrombotic microangiopathy, febrile neutropaenia, disseminated intravascular coagulation, massive haemoptysis,
diffuse alveolar haemorrhage, stem cell transplant-related complications, surgically related complications of malignancy,
metastatic spinal cord metastasis, and superior vena cava syndrome.

Conclusions: Oncologic emergencies and related complications demand increased attention from attending physicians,
oncologists, and intensivists. Knowledge of oncologic emergencies encountered in clinical practice expedites the ability of
physicians to manage them properly. The identification and institution of proper management can improve outcomes in
these patients.

Streszczenie

Cel pracy: Przeglad aktualnego piSmiennictwa na temat patofizjologii, diagnostyki i postepowania w nagtych przypadkach
onkologicznych w praktyce klinicznej.

Materiat i metody: Przeprowadzono systematyczne, komputerowe wyszukiwanie przypadkéw onkologicznych w bazach
PubMed, Scopus, Web of Science i Embase.

Wyniki: Dokonano przegladu odpowiedniej literatury medycznej. W pracy oméwiono najczesciej wystepujace powiktania
wymagajace pilnego leczenia, takie jak zespét rozpadu guza, napady i stan padaczkowy, zatorowo$¢ ptucna, leukostaza, mi-
kroangiopatia zakrzepowa, goraczka neutropeniczna, zespo6t rozsianego wykrzepiania wewnatrznaczyniowego, masywne
krwioplucie, rozlane krwawienie pecherzykowe, powiktania zwigzane z przeszczepem komorek macierzystych, powiktania
chirurgiczne zwiazane z nowotworem, przerzuty do rdzenia kregowego i zesp6t zyty gtéwnej gérnej.

Whnioski: Nagte przypadki onkologiczne oraz zwiazane z nimi powiktania wymagaja wiekszej uwagi lekarzy prowadzacych,
onkologéw i lekarzy intensywnej terapii. Znajomos¢ nagtych przypadkéw onkologicznych spotykanych w praktyce klinicznej
pozwala na sprawne ich leczenie. Ustalenie oraz wdrozenie wtasciwego postepowania umozliwia poprawe wynikéw leczenia
tych chorych.

Introduction the total cases), followed by stomach (8.2%) and liver

There will be an estimated 18.1 million new cancer
cases and 9.6 million cancer deaths in 2018 [1]. As per
the Globocan 2018 database, in both sexes combined
lung cancer (11.6% of the total cases) is the most com-
monly diagnosed cancer, followed by breast (11.6%),
prostate (7.1%), and colon (6.1%) carcinoma. The lead-
ing cause of cancer deaths is lung cancer (18.4% of
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(8.2%) cancer [1-3]. Cancer and its therapy may lead
to medical conditions, some of which might be emer-
gent. The care of oncologic patients with emergencies
presents a challenge not only to medical oncologists
but also to clinicians involved in their care. An on-
cological emergency is defined as an acute condition
that is caused by cancer or its treatment, requiring
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Figure 1. Oncologic emergencies seen in clinical practice

rapid intervention to avoid death or severe permanent
damage.

Most common complications requiring emergency
management are addressed in this review (Figure 1),
specifically: tumour lysis syndrome, seizures and
status epilepticus, pulmonary embolism, leukosta-
sis, thrombotic microangiopathy, febrile neutrope-
nia, disseminated intravascular coagulation, massive
haemoptysis, diffuse alveolar haemorrhage, stem cell
transplant-related complications, surgically related
complications of malignancy, metastatic spinal cord
metastasis, and superior vena cava syndrome [4].

Methods

We conducted a systematic computerised search
in PubMed, Scopus, Web of Science, and Embase. We
reviewed relevant medical literature.

Oncologic emergencies

Tumour lysis syndrome

Tumour lysis syndrome (TLS) comprises a group
of metabolic abnormalities that occur as a complica-
tion secondary to lysis of tumour cells, thereby re-
leasing their cellular content. It usually occurs due
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to cytotoxic chemotherapy but can also occur spon-
taneously in highly proliferative tumours due to in-
creased cell turnover. It is mostly reported in patients
with high-grade non-Hodgkin lymphomas (NHL)
and acute leukaemias, but it can occur in any cancer
mass that is large and chemosensitive [5]. The TLS is
classified as laboratory or clinical TLS according to the
classification system of Cairo and Bishop. Laboratory
TLS is the presence of two or more of the metabolic ab-
normalities like hyperuricaemia (uric acid = 476 pmol/1
(8 mg/dl)), hyperkalaemia (potassium = 6.0 mmol/l),
hyperphosphataemia (phosphorus = 1.5 mmol/l
(4.5 mg/dl) in adults or = 2.1 mmol/l (6.5 mg/dl) in
children) and hypocalcaemia (calcium < 1.75 mmol/l
(7 mg/dl) orionised calcium < 0.3 mmol/I (1.12 mg/dl))
occurring within the 3 days before initiation of thera-
py or seven days after initiation of treatment, assum-
ing that the patient receives adequate hydration and
a hypouricemic agent [6]. On the other hand, clini-
cal TLS is defined as the presence of laboratory TLS
along with either acute kidney injury (AKI) (increase
in creatinine of 26.5 pumol/1 (0.3 mg/dl) from base-
line) or when no baseline is available, a single value
> 1.5 times the upper limit of normal for the patient’s
age and sex or symptomatic hypocalcaemia like teta-
ny and paraesthesia, seizures, cardiac dysrhythmias,
and sudden death attributed to hypocalcaemia or hy-
perkalaemia [6].

The pathophysiological events are attributed
mainly to the release of cellular components in the
bloodstream. The catabolism of purines produces
uric acid by xanthine oxidase. Increased breakdown
of nucleic acids, in turn, produces a large amount of
uric acid, which becomes crystallised in renal tubules
resulting in AKI. This is further worsened by hyper-
phosphataemia, which is deposited in the renal tu-
bules as calcium phosphate, which in turn leads to
hypocalcaemia. Hyperkalaemia is due to cell lysis and
release of intracellular potassium [7]. The symptoms
of TLS are not specific, and they largely depend on the
underlying metabolic abnormalities and those related
to AKI [8].

Management of TLS involves risk stratification
and management based on the risk, the goal of which
is to prevent clinical TLS because it is associated with
morbidity. The American Society of Clinical Oncol-
ogy stratifies them into high, intermediate, and low
risk based on the type of cancer, leucocyte count, and
rapidity of proliferation with the expected response
to chemotherapy [9, 10]. Low-risk patients should be
monitored clinically and be educated about how to
keep themselves adequately hydrated. Intermediate-
risk patients should be rehydrated along with initial
management of daily dose of allopurinol, a xanthine
oxidase inhibitor. Rasburicase, which is a recombi-
nant version of urate oxidase, metabolising insoluble
uric acid to allantoin, may be considered if hyperuri-
caemia develops, or as initial management in paedi-
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atric patients. In the case of patients with established
TLS or high risk for TLS, vigorous hydration except in
cases of AKI and followed by initial management with
rasburicase [9]. The coexisting metabolic abnormali-
ties are treated accordingly.

Seizures and status epilepticus

Seizures in oncology patients may be a result of
primary brain neoplasm or secondary brain metasta-
sis. However, there are also other reasons apart from
tumours, namely electrolyte imbalance, infections,
brain haemorrhage, TLS, liver/renal failure, and cyto-
toxic drug toxicity [11]. The anticancer drugs that are
thought to cause seizures include the following: cyta-
rabine, methotrexate, cisplatin, etoposide, vincristine,
cyclophosphamide, ifosfamide, nitrosoureas, and an-
thracyclines [11]. The incidence of seizures in system-
ic cancer is 5%, but for patients with an intracranial
neoplasm, the incidence increases to nearly 30% [12].
The type of seizures that predominate in this popu-
lation is partial in onset, with or without secondary
generalization. The goals of treatment are two-fold,
the first being control of systemic or intracranial neo-
plasm, which is followed by control of seizures [13].
For patients with systemic neoplasm the only avail-
able option is anti-epileptics (AEDs), whereas patients
with primary brain neoplasm can undergo chemo-
therapy, radiotherapy, surgery, and AEDs [13]. When-
ever a reversible aetiology such as a metabolic disor-
der is suspected, it should be diagnosed and treated
promptly. However, it should be noted that patients
with brain metastases, who have not had the first sei-
zure, do not benefit from prophylactic administration
of AED. A Cochrane review also concluded that there
was no significant difference between placebo and
treatment with phenobarbital, phenytoin, or valproic
acid in preventing the first seizure [14].

Seizures are usually self-limiting but can evolve
into a status epilepticus, wherein cortical injury oc-
curs after 20 to 30 min of seizure activity. By defini-
tion, it is called a status epilepticus if a single contin-
uous seizure lasts longer than 5 min or two or more
seizures occur without returning to the baseline
between the events [15]. Seizures can also be non-
convulsive if the patient initially starts with a con-
vulsion followed by subtle ongoing seizure activity,
such as muscle twitch or deviation of the eye, with
a mental disturbance, which lead to the conclusion
that the patient is in the post-ictal phase [16]. This
type of status is challenging to diagnose unless with
the help of an electroencephalogram. The mainstay
of treatment is with parenteral benzodiazepines, and
the second-line agent is phenytoin or its prodrug fos-
phenytoin [17]. Although the management of non-
convulsive status epilepticus is on similar lines, it is
difficult to devise an algorithm due to lack of data on
aggressive management improving the clinical out-
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come [15]. Unlike in the normal population, where
medical non-adherence is the usual cause for status
epilepticus, in cancer patients a thorough evaluation
should be done to rule out electrolyte imbalance and
structural causes of the mass effect, haemorrhage,
worsening oedema, or necrosis. In case of mass effect
or edema as the cause of seizures, administration of
dexamethasone may be highly effective in the manage-
ment of seizures [18, 19].

Pericardial effusion and cardiac tamponade

Collection of fluid in the pericardial space is called
pericardial effusion. The pericardial sac is usually dis-
tensible for up to 2 1if the accumulation occurs slowly
over a long time [20]. As the intra-pericardial pressure
accumulates, it prevents the distension of all the four
chambers of the heart but more so of the right ven-
tricle as it is thinnest. The venous return is hampered,
resulting in a compromised filling, and the diastolic
pressures tend to equalise and subsequently affect the
cardiac output. At this point, a tamponade develops.
Tamponade physiology can arise with just 100 ml if
the accumulation is acute [21]. The cardiac tampon-
ade classically presents as Beck’s triad — hypotension,
elevated jugular venous pressure (JVP), and muffled
precordium. However, this classic triad may not be
seen when the accumulation is gradual, and these
patients usually present with just chest discomfort or
breathing difficulties [22]. Pericardial effusion in on-
cologic patients is either due to metastasis or through
the direct extension of a tumour. Metastasis of the epi-
cardium is from non-contiguous breast or lung cancer
and melanoma. Primary neoplasms of the pericardi-
um are extremely rare [4].

Diagnosis of pericardial effusion is through clini-
cal examination coupled with specific confirmatory
investigations [4]. Clinically there is tachycardia,
pulsus paradoxus, elevated JVP, and muffled heart
sounds. An X-ray may show the water bottle appear-
ance of cardiac silhouette. Electrocardiogram (ECG)
shows low voltage, and electrical alterations as the
heart pendulates within the distended sac [4].

The mainstay of treatment is pericardiocentesis.
This is usually done with sonographic guidance, and
blinded subxiphoid pericardiocentesis is more prone
to complications and hence is reserved as a last re-
sort. A catheter can also be placed if recurrence of
fluid collection is anticipated. In the case of adeno-
carcinoma, which is proof for recurrence, a pericar-
dial window or pericardiectomy may be considered
[23]. However, close monitoring of the patient is war-
ranted because there is a risk of paradoxical haemo-
dynamic instability, which is directly proportional
to the amount of fluid tapped [24]. Installation of
chemotherapy for malignant tumours directly into
the pericardial sac is another potential procedure
that needs further exploration [25, 26].
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Leukostasis

Leukostasis or symptomatic hyperleukocytosis is an
extreme form of leucocytosis that is defined by white
blood cell (WBC) count greater than 100,000 cells/
mm?. This is most commonly seen in patients with
haematological malignancies, especially in acute my-
eloid (AML) and lymphoid leukaemia (ALL). It can also
be seen during chronic myeloid leukaemia (CML) dur-
ing the blast crisis [27]. This excess WBCs can clump
together and block the microcirculation to end organs
leading to hypoxemia or haemorrhagic manifesta-
tions. The most common organ systems affected are
the lungs and the brain [28]. Therefore, the symptoms
depend mainly on the organ system affected, but usu-
ally they present with dyspnoea or CNS symptoms
like headache, vomiting, blurred vision, seizures, de-
lirium, coma, ataxia, etc. [29]. The total WBC count is
also a prognostic factor wherein a common arbitrary
cut-off of 50,000/l for AML and 400,000/ul for ALL is
considered as the blasts are much larger than the lym-
phocytes [30].

The pathophysiology of leukostasis is not clearly
understood. However, two possible theories have been
put forward. The first one being the traditional rheo-
logical theory of hyperviscosity, which largely depends
on the deformability of the cells and the volume of cell
fraction in the blood. The blast cells are less deformable
than leukocytes, and a similarly increased cell fraction
increases the viscosity of the blood, thereby “sludging”
the flow in the vessels [27]. The second theory is that
the endothelial cells are activated by the blast cells,
which secrete inflammatory cytokines. There is also an
adhesive interaction between the endothelial cells and
the blasts, thereby precipitating the leukostasis [27].

The clinical diagnosis is based on the blood counts
and peripheral smear along with the clinical presenta-
tion of end-organ hypoxaemia or haemorrhage. A chest
X-ray or computed tomography (CT) of the chest usu-
ally shows bilateral interstitial or alveolar infiltrates.
The CT or magnetic resonance imaging (MRI) of the
brain may reveal intracranial haemorrhagic manifesta-
tions [29]. One must also be on the look-out for TLS
and should obtain the acid-base and electrolyte status
of the patient along with renal function tests as soon as
possible [28]. The initial treatment for at-risk patients
consists mainly of aggressive rehydration with calcium
and potassium free fluids and prevention of TLS by
prescribing allopurinol or rasburicase, as well as ensur-
ing adequate hydration and the correction of underly-
ing metabolic abnormalities. The definitive manage-
ment, however, consists of chemotherapy to decrease
the tumour load [28]. In the case of patients with very
high WBC (> 200,000 - 300,000/ul) or in symptomatic
patients, leukapheresis is the treatment of choice [31].
A single leukapheresis depletes the blood of 20-50% of
WBC, which is then re-infused into the patient [32]. In
patients where there is severe anaemia and impending
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congestive cardiac failure, exchange transfusion may
be considered. The partial exchange helps in correct-
ing hyperleukocytosis and severe anaemia without in-
creasing the viscosity and fluid overload, which are the
main drawbacks of whole blood transfusion and hy-
dration, respectively [28]. Finally, monitoring of vital
signs, clinical symptoms, and lab parameters including
an acid-base and electrolyte balance forms an essential
aspect of management of leukostasis [28]. Hydroxy-
urea is typically used for patients with asymptomatic
hyperleukocytosis, who are unable to receive immedi-
ate induction chemotherapy [33].

Disseminated intravascular coagulation

Disseminated intravascular coagulation (DIC) is
a pathological condition in which there is excessive
production of thrombin, which in turn causes con-
sumptive coagulopathy leading to the consumption
of fibrinogen and other coagulative proteins, result-
ing in the production of fibrin thrombi [34]. In malig-
nancy, there are two primary mechanisms by which
DIC is initiated, namely tissue injury or endothelial
cell alteration. Endothelial cell alteration is predomi-
nantly seen in infectious diseases where there is kalli-
krein-kinin activation, and as we are aware, infection
is not uncommon in malignancy. Secondly, tissue in-
jury also occurs in malignant tumours in which pro-
coagulant material like the tissue factor is expressed
on circulating tumour cells or on the surface of the
vessel walls [35]. No single laboratory test can rule in
or rule out DIC. A battery of tests like platelet counts,
fibrin degradation products, D-dimer, fibrinogen,
prothrombin, and activated partial thromboplastin
time along with clinical features are indispensable in
obtaining a diagnosis of DIC. A major principle in the
management of DIC is to treat the underlying causes
in order to eliminate the stimulus for ongoing coag-
ulation and thrombosis. The primary goal of treat-
ment is to replace the consumed blood components
like platelets, fresh frozen plasma, cryoprecipitate,
and fibrinogen concentrate. Transfusion of platelets
or plasma components should be considered only in
patients with overt manifestations or at high risk for
symptoms and should not be given prophylactically
to a non-symptomatic patient [36, 37]. The UFH in-
fusion is considered in patients in whom features of
thrombosis predominate rather than a bleeding ten-
dency. Evidence on the use of activated protein C is
lacking, and therefore it cannot be recommended for
routine antithrombin use. Similarly, antifibrinolytics
should never be given to patients with DIC [36].

Thrombotic microangiopathy

Thrombotic microangiopathies (TMAs) comprise
a group of disorders that includes disseminated mi-
crovascular occlusive thrombosis, thrombocytopae-
nia, and ischaemic end-organ damage. The two main

Medical Studies/Studia Medyczne 2019; 35/1



Comprehensive review of oncological emergencies seen in clinical practice 73

subtypes include haemolytic uremic syndrome (HUS)
and thrombotic thrombocytopaenic purpura (TTP).
The TTP encompasses a pentad of clinical findings,
namely: thrombocytopaenia, microangiopathic hae-
molytic anaemia (MAHA), neurologic deficits, renal
failure, and fever. The HUS refers to the triad of MAHA,
thrombocytopaenia, and renal failure [38]. The patho-
physiology is of intra-renal or systemic microvascular
thrombi with endothelial swelling and microvascular
obstruction. As the erythrocytes pass through the nar-
rowed arterioles, they become fragmented and give
rise to Coombs-negative haemolytic anaemia [39]. The
aetiology of TMA may be due to the manifestation of
cancer itself, as a complication of chemotherapy either
via an immune-mediated reaction or dose-dependent
toxicity, in the setting of bone marrow transplanta-
tion, and finally in those receiving antibodies and im-
munotoxins [38]. The diagnosis of TMA is based on
recognising the microvascular thrombosis, red blood
cell destruction, and consumption of platelets [39]. At
present, there are no definitive approaches to cancer-
associated TMA. When a given regime is thought to
be causative, withholding the implicated drug is ben-
eficial. Introducing at a lower dose may be tried while
allowing for continued treatment [38]. The role of
immunosuppressive therapies like glucocorticoids is
uncertain. Similarly, immunocomplex removal tech-
niques like plasmapheresis, immunoadsorption, hae-
modialysis, or exchange transfusion may be utilised
but may need continued therapy for months [40]. Ecu-
lizumab, which is a recombinant humanised mono-
clonal antibody binding to complement C5 protein
inhibiting its cleavage and preventing generation of
terminal complement attack complex C5b-9, is under
consideration for use in atypical HUS [38].

Febrile neutropaenia

Neutropaenia is usually defined as an absolute
neutrophil count (ANC) of less than 1500/pl, and se-
vere neutropaenia is defined as ANC < 500/pl. Febrile
neutropaenia is defined as a single oral temperature
of > 38.3°C (101 F) sustained for 1 h [41]. The reason
for a decrease in the ANC is mainly due to the adverse
effect of cytotoxic chemotherapy. Some of the other
reasons are tumour infiltration of bone marrow or di-
rect interference with haematopoiesis, as in the case
of haematological malignancies [42]. The significant
risk factors include the rate of decline of ANC, pre-
vious exposure to chemotherapy, current immuno-
suppression, elevated liver enzymes pre-treatment,
reduced glomerular filtration rate, and cardiovascular
co-morbidities. On the other hand, there are differ-
ent classes of cytotoxic drugs that have the highest
risk of inducing neutropaenia; namely, the anthracy-
clines, taxanes, topoisomerase inhibitors, platinum,
gemcitabine, vinorelbine, and certain alkylators like
cyclophosphamide and ifosfamide [43]. The anti-
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microbial agent causing fever is identified only in
a minority of patients, and in the rest it is thought
to be caused by a variety of organisms. The common
causative organism is one of the gram-positive cocci;
namely, Staphylococcus aureus, Staphylococcus epi-
dermidis, Streptococcus pneumoniae, Streptococcus
pyogenes, Streptococci viridans, and Enterococcus
faecalis and faecium [44]. However, the antimicrobial
spectrum also includes Gram-positive bacillus mainly
the Corynebacterium, Gram-negative bacterium like
Escherichia coli, Klebsiella and Pseudomonas aerogi-
nosa, and fungal agent candida species [45]. The eval-
uation is similar to what would be done in a patient
with pyrexia of unknown origin, except for the fact
that the source of infection is aggressively sought be-
cause the condition of febrile neutropaenia patients
can deteriorate rapidly [41]. Management primarily
involves antibiotic therapy, which is started empiri-
cally and then tailored accordingly when the drug
susceptibility data are made available. When the pa-
tient is discharged for outpatient treatment, monitor-
ing is necessary every day. If fever persists for more
than 48 h, the patient should be hospitalised [41, 46].
Antibiotic therapy should be continued until ANC is
above 500/pl. The addition of an antifungal agent is
considered when fever persists despite 4-7 days of
broad-spectrum antibiotics with no identified caus-
ative organism [41]. In the case of a documented IV
catheter-related infection, the indwelling catheter
need not be removed if the isolated organism is co-
agulase-negative for Staphylococcus [47]. However, in
cases of Staphylococcus aureus, Pseudomonas aerogi-
nosa, fungi, or mycobacteria, the catheter is removed
and the antimicrobial is continued for at least 2 weeks
[47]. An upcoming therapy is the use of colony stimu-
lating factors (CSF) in patients with neutropaenia.
The American Society of Clinical Oncology does not
recommend the routine use of CSFs unless the antici-
pated risk of febrile neutropaenia is 20% or greater
and when no other safe and equally effective alterna-
tives are available [47, 48].

Pulmonary embolism

Pulmonary embolism (PE) is a fatal condition in
which emboli, usually originating from a thrombus
usually in the deep veins of the legs or pelvis, blocks
one or more pulmonary arteries thus causing im-
paired blood flow and increased pressure in the right
cardiac ventricle. Symptomatic venous thromboem-
bolism occurs in 1-2 per 1000 adults each year, with
about a third presenting with PE [49]. Some of the
risk factors include age, previous thromboembolism,
malignancy, coagulation disorders, and oral contra-
ception [50, 51]. The risk of developing symptomatic
PE is sevenfold higher in patients with cancer than in
those without, and approximately 10% of all PEs are
secondary to known cancer [52].
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The PE cannot be diagnosed or excluded on clini-
cal grounds because the symptoms and signs are non-
specific [53]. However, it has long been recognised
that unexplained dyspnoea and chest pain are pres-
ent in about 97% of patients with proven PE, which
raises the suspicion of PE and selection of patients
for further diagnostic testing [54]. Patients with PE
(> 85%) tend to complain primarily of sudden-onset
or worsened resting dyspnoea [55]. Other presenta-
tions of PE can include chest pain — usually sharp,
a cough (approximately 20% of patients), haemoptysis
as a consequence of lung infarction (7%), and synco-
pe (14%) [52]. The PE can be categorised into low-risk,
moderate, and massive, which readily correlates with
increasing levels of mortality. Massive PE is character-
ised by cardiovascular collapse. Sub-massive PE, on
the other hand, involves stable patients with evidence
of right ventricular strain due to increased wall ten-
sion [56].

The diagnosis of PE is based on the assessment of
clinical likelihood, electrocardiography (ECG), echo-
cardiography, chest X-ray (CXR), and imaging tech-
niques such as computed tomographic pulmonary
angiography or ventilation-perfusion scintigraphy
[57]. ECG changes indicate right ventricle strain such
as T-wave inversion in leads V1-V4, QR pattern in V1,
and S1Q3T3 pattern and incomplete or complete right
bundle branch block. It may also be associated with
atrial arrhythmias, most commonly atrial fibrilla-
tion — in 40% of patients [55]. Echocardiography thus
detects the right ventricular pressure overload and
dysfunction. Elevation of plasma D-dimer levels rep-
resenting acute thrombosis is not considered as a con-
firmatory test for PE because fibrin, which influences
D-dimer levels, is also increased in a lot of other con-
ditions like cancer, inflammation, bleeding, trauma,
and surgery [55]. Although pulmonary angiography
has remained the gold standard for the diagnosis of
PE, less invasive CT-angiography is preferred because
it offers similar diagnostic accuracy. Digital subtrac-
tion angiography (DSA) is another modality, which
uses less contrast and can be used to detect peripheral
pulmonary vessel embolism. The presence of throm-
bus is diagnosed on CT-angiography as a filling defect
or as amputation of the pulmonary arterial branch.
Magnetic resonance angiography is an upcoming but
less studied modality, which is yet to be considered
for regular clinical use in PE diagnostics [55].

Treatment options include management during
the acute phase, both medical and surgical, which
is followed by extended management. In the acute
phase, haemodynamic and respiratory support is pro-
vided mandatorily. This may also necessitate the use
of vasopressors. This is followed by the use of antico-
agulants to prevent early death and recurrent throm-
boembolism [50]. The standard duration of therapy is
usually 3 months, which includes 5-10 days of paren-
teral anti-coagulation such as unfractionated heparin
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(UFH), low molecular weight heparin (LMWH), or
fondaparinux [55]. Parenteral heparin should over-
lap with the initiation of vitamin K antagonist or one
of the newer anticoagulants like dabigatran. If riva-
roxaban or apixaban is given, oral treatment should
be started directly or after 1-2 days of administration
of UFH, LMWH, or fondaparinux [55]. The duration
of anticoagulation treatment is extended if there is
an underlying risk factor such as an ongoing malig-
nancy [55]. Recombinant tissue-type plasminogen ac-
tivator (alteplase) and other thrombolytic agents have
been used via peripheral infusion in patients who are
haemodynamically unstable and have no other con-
traindications to thrombolytic agents. The surgical
options include surgical embolectomy, percutaneous
catheter-directed treatment with the help of interven-
tional radiologists, and placement of venous filters in
the inferior vena cava [57]. Treatment of massive PE
involves both medical and surgical management, as
outlined above, and that of low-risk PE involves pre-
dominantly medical management [56]. However, the
management of sub-massive PE requires consider-
ation from the treating team on the choice of therapy,
and it is not as clear-cut as in major or low-risk PE. Ad-
equate treatment of the underlying malignancy and
prompt rehabilitation is indispensable [56].

Massive haemoptysis and diffuse alveolar
haemorrhage (DAH)

Massive haemoptysis is used to describe the ex-
pectoration of a large amount of blood and a rapid rate
of bleeding, but the precise thresholds that constitute
massive haemoptysis are controversial. Thresholds
from 100 ml up to 1000 ml over 24 h have been pro-
posed, but none has been universally accepted [58].

Haemoptysis has multiple causes, usually catego-
rised under parenchymal diseases, airway diseases,
and vascular diseases, some of which include bron-
chitis, bronchiectasis, aspergilloma, tumour, tuber-
culosis, lung abscess, emboli, coagulopathy, autoim-
mune disorders, arterio-venous malformation, mitral
valve stenosis, and pneumonia [59]. In cases of severe
haemoptysis requiring treatment, the source of bleed-
ing originates either from the bronchial artery from
the pulmonary arteries. Massive haemoptysis in the
case of malignancies results from direct infiltration of
the tumour cells into the main blood vessels or due
to massive tumour necrosis [60]. Asphyxia due to the
flooding of the airways rather than exsanguination is
usually the cause of death, and it is commonly accom-
panied by cardiovascular collapse [61].

Diagnostic modalities for studying haemoptysis
include CXR, bronchoscopy, multi-detector computed
tomography (MDCT), MDCT angiography (MDCTA),
and DSA [51]. Management of patients with haemop-
tysis is based on the rate and severity of bleeding and
the clinical condition of the patient [61]. In unstable
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patients with massive haemoptysis, resuscitation is
mandatory before any other diagnostic investigation.
An initial CXR is advisable to localise the bleeding
site. The MDCTA should be executed in any case, even
in an emergency [62]. Surgery remains the treatment
of choice only in a few selected cases, such as chest
trauma and iatrogenic pulmonary artery rupture [49],
while endovascular embolisation is considered the
most efficient and minimally invasive procedure for
managing massive and recurrent haemoptysis in al-
most all other cases [62].

Another unique but life-threatening cause of hae-
moptysis is DAH which can be caused by vasculitis,
coagulopathy, inhalational injury, cytotoxic drug
therapy, radiation injury, bone marrow transplan-
tation, etc. [63]. It is a distinct clinical-pathological
syndrome characterised by pulmonary haemorrhage
originating from the pulmonary microvasculature.
Besides massive haemoptysis, it presents as diffuse
lung infiltration and acute respiratory failure. The
confirmatory diagnosis is with the help of a biopsy
in which there is an accumulation of erythrocytes,
fibrin, or hemosiderin-laden macrophages in the al-
veolar space [64]. If DAH is associated with an auto-
immune condition, the mainstay of treatment is im-
munosuppressants. However, in most other cases,
corticosteroids are the drugs of choice besides other
supportive therapy and mechanical ventilation as re-
quired for the patient [65].

Surgical emergencies

Abdominal pain is one of the most frequent pre-
sentations of cancer patients in the emergency de-
partment. This may arise as a result of the underlying
malignancy itself, the treatment directed towards the
disease, or the other causes that are seen in an aver-
age healthy population [66, 67]. The main challenge
in oncology patients is that they may not have the
classic symptoms as seen in normal individuals, like
fever and pain, because they have blunted response
due to severe immunosuppression [68]. Some of the
common abdominal emergencies directly related to
the tumour mass include bowel obstruction, perfora-
tion, intussusception, and haemorrhage, all of which
are treated with emergency laparotomy under broad-
spectrum antibiotic cover.

Bowel obstruction

Bowel obstruction may be at the level of the small
intestine, large intestine, or gastric outlet obstruction.
Similarly, it may be due to mechanical obstruction
due to luminal causes, intra-mural or extra-mural
causes, and functional obstruction due to mesenteric
infiltration or paraneoplastic neuropathy [69]. The
symptoms include pain, nausea, vomiting, and ab-
dominal bloating. Complete obstruction can result in
constipation or obstipation, but these may be absent
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when peristalsis below the site of obstruction in the
early course of disease may confound these symp-
toms. The definitive diagnosis is by imaging. An erect
and flat radiograph will show dilated bowel loops and
air-fluid levels. With the advent of newer modalities
like CT and barium meal scans it has become possible
to predict the exact level of obstruction in the gastro-
intestinal system [70, 71].

Perforation

Bowel obstruction, erosion of primary GI cancers,
metastatic lesions to the gut, and certain infections
have the potential to cause bowel perforation and
peritonitis. These perforations are categorised either
as free, when the bowel contents are spilled into the
abdominal cavity, or contained, when the contents are
walled off by the adjacent intra-abdominal structures.
However, in the case of malignancy, 90% of patients
have free perforation because of the inability to local-
ise the infection due to an immunocompromised state
[68]. The most common causes of colonic perforations
are diverticular disease, ischaemic colitis, faecal im-
paction, neutropaenic enterocolitis, and opportunis-
tic infections such as cytomegalovirus (CMV) and
Candida. Perforations secondary to CMV have also
been found in the ileum and jejunum among patients
undergoing chemotherapy [72, 73]. An erect radio-
graph of the abdomen shows air below the diaphragm
pointing to the pneumoperitoneum. A CT scan, on
the other hand, can pick up small amounts of free air,
pneumatosis intestinalis, and portal venous air [74].

Haemorrhage

Gastrointestinal bleeding (GIB) is another emer-
gency that can be presented by patients with malig-
nancy. It is classified into upper or lower GIB based
on the site of bleeding, whether it is proximal or distal
to the ligament of Treitz [75]. The causes can be ei-
ther directly due to a tumour or secondary to serious
adverse effects of chemotherapeutic agents. A tumor
or metastasis may directly erode into the wall of the
gastrointestinal tract. Alternatively, the tumour itself
may undergo necrosis and bleeding. Cytotoxic treat-
ment is known to affect all fast-growing living cells
in our body and hence directly cause toxic effects
on the intestinal mucosa [76]. The presenting symp-
tom is either haematemesis, haematochezia, melena,
or occult faecal bleeding, depending on the site and
rate of bleeding. For example, a Malory-Weis tear
could present as mild haematemesis associated with
retching, whereas a variceal bleed secondary to he-
patic neoplastic infiltration can present as a haemo-
dynamically unstable massive haematemesis [2, 77].
In any case, a massive upper GIB with impending
vascular collapse should prompt initial stabilisation
and resuscitation. Investigations like complete blood
profile, coagulation panel, biochemistry panel, and
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blood grouping with cross matching are mandatory.
Nasogastric aspiration with lavage may help to con-
firm the source and briskness of the bleed [78-80].
This is followed by the rapid resuscitation with in-
travenous fluid and blood components like packed
erythrocytes, fresh frozen plasma, or cryoprecipitate,
as warranted by the laboratory investigations. Also,
initial empiric therapy with a proton pump inhibitor
is warranted before endoscopy because it neutralises
gastric PH and helps in haemostasis [81]. Endoscopy
plays an essential role in diagnosing the site of the le-
sion and in achieving haemostasis in variceal bleeds.
It helps in clipping the bleeding vessels directly, ther-
mo-coagulation, injection sclerotherapy, and balloon
tamponade. Transarterial chemoembolisation and
open ligation of bleeding vessels are advanced options
available to control upper GIB [81, 82]. In the case of
lower GIB, colonoscopy proves vital after a cleansing
enema. Other modalities available are capsule endos-
copy, angiography, and radio-nucleotide imaging. Ad-
vanced lesions can be treated with open surgery or
radiotherapy [76].

Pathological fractures

Bone is one of the most frequent organs to be af-
fected due to metastatic spread. Breast and prostate
cancer result in 80% of all secondary bone carcinoma.
Bone metastasis is common in the axial skeleton be-
cause it has red marrow, and this pattern suggests that
capillary structure and sluggish blood flow assist in
the development of metastasis [83]. Bone metastasis
can cause pain, impaired mobility, hypercalcaemia,
pathologic fracture, and spinal cord or nerve root
compression. Metastasis in the bone causes a reduc-
tion in load-bearing capabilities, resulting initially in
trabecular disruption and microfractures and subse-
quently in a total loss of bony integrity. Rib fractures
and vertebral collapse are the commonest, resulting
in kyphoscoliosis, height loss, or mild restrictive lung
disease [83]. Once a pathologic fracture is confirmed
with the help of X-ray or CT, the treatment is mainly
surgical, and it depends on the site of the fracture.
Bony metastasis per se has to be treated with a multi-
modal approach involving systemic chemotherapy,
hormone therapy, radiotherapy, surgical excision of
tumour, and anti-osteoporotic therapy [83, 84].

Haematopoietic stem cell transplant
(HSCT)-related complications

Stem cell transplant-related complications can be
broadly classified as infectious and non-infectious
complications. The post-transplant period is divided
into the following: a) pre-engraftment period — less
than 30 days after HSCT; b) immediate post-engraft-
ment period (30-100 days); and c) late post-engraft-
ment period (after 100 days) [85]. The risk factors for
these infections are mainly due to loss of mucosal in-
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tegrity, decreased cell-mediated immunity, and other
complications like graft versus host disease (GVHD).
The infections may be caused due to a large number of
bacteria, viruses, fungi, and protozoans [10, 85].

The most common non-infectious complications
include GVHD and venous-occlusive disease (VOD).
The GVHD is further classified into acute or chronic
depending on whether the onset is within 100 days of
HSCT or later. The pathophysiology is that since the
recipient is immunosuppressed, the graft mounts an
immune response against the host. In acute GVHD,
the initial presenting complaint is maculopapular
rash in the neck, shoulders, ears, palms, and soles
[86]. After skin involvement, the next organ system
involved is the liver, wherein it may cause serum
bilirubin elevation, which is followed by enzymat-
ic elevation [86]. At this stage, it is still not specific
enough to make a diagnosis, and an entire set of dif-
ferential diagnoses of hepatitis should be considered.
Subsequently, the gastrointestinal system is involved,
resulting in watery diarrhoea and abdominal cramps
[87]. The severity is assessed based on the extent of
involvement in the skin, liver, and GI tract and an
overall grading that has both therapeutic and prog-
nostic implications [86]. Chronic GVHD, on the other
hand, starts similarly in the skin but can involve a lot
of other systems like lung, mouth, eyes, and joints
and resembles more an autoimmune disorder [88].
First-line therapy for GVHD involves systemic cor-
ticosteroids followed by antimicrobial prophylaxis,
which includes penicillin V, acyclovir, and double-
strength cotrimoxazole against Pneumocystis carinii
infection [85, 89].

The next common non-infectious complication of
HSCT is hepatic VOD, which is caused either due to
the damage of hepatocytes itself or the hepatic endo-
thelium [90]. The risk factors include pre-treatment
with regimens containing busulphan, existing liver
disease, previous liver radiation, unrelated donor
transplant, and the use of amphotericin, methotrex-
ate, or acyclovir in the peri-transplantation period
[91]. The clinical features include new-onset ascites,
jaundice, right upper quadrant pain, sudden weight
gain, and oedema within the first 6 weeks of HSCT.
The diagnosis is made by laboratory tests and ultra-
sound of the liver, which show a reversal of venous
flow or portal venous thrombosis [90]. Patients with
severe disease may present with liver cell failure,
coagulopathy, encephalopathy, and cardiac failure.
Treatment is mainly supportive because 70% of pa-
tients recover spontaneously [88].

Malignant spinal cord compression

About 6% of patients with malignancy are ex-
pected to have malignant spinal cord compression
(MSCC) during the course of their illness [92]. In most
cases, spinal cord compression is caused by extra-
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dural metastases from tumours involving the spine.
Although most cancers can cause MSCC the most
common ones are lung, breast, and prostate cancer
[93]. The most common location for metastases is the
thoracic spine, followed by the lumbar spine and cer-
vical spine [94]. The most common symptoms of spi-
nal cord compression due to vertebral metastasis are
localised back pain and tenderness. These symptoms
may present early, even before the diagnosis of MSCC
or other neurological symptoms.

The MRI is the diagnostic method of choice. When
MRI is contraindicated or unavailable, CT with or
without myelography can be used [95]. The aim of
treatment of MSCC is to relieve pain and to maintain
or restore neurological function. If there is a delay
in diagnosis, suspected cases are treated with high
doses of corticosteroids — mainly dexamethasone [96].
The mainstay of treatment is radiotherapy, surgical
decompression, corticosteroids, or a combination of
these.

Superior vena cava syndrome

Superior vena cava (SVC) syndrome occurs in the
setting of extrinsic compression of SVC or occlusion of
SVC. Most commonly caused by thoracic malignant
tumours [97]. Lung cancer is the most common cause
followed by NHL. It causes a severe reduction in ve-
nous return flow from the head, neck, and upper ex-
tremities [98]. Common symptoms include dyspnoea,
orthopnoea, cough, and the sensation of fullness in
the head and face, and the most common physical
findings are facial and neck swelling, arm swelling,
and dilated veins in the chest. Stridor and mental sta-
tus changes are symptoms of advanced disease.

The CT with intravenous contrast is the most use-
ful test for diagnosis. The MRI can be useful if con-
trast is contraindicated [97, 99]. Endovascular stenting
of the SVC and radiation therapy are most commonly
used to relieve SVC syndrome [100, 101].

Other complications

Anaphylactic reactions secondary to chemothera-
peutic agents can sometimes cause medical emergen-
cies. Commonly causes angioedema, urticaria, hypo-
tension, bronchospasm, and laryngeal oedema. The
most common agents implicated are L-asparaginase,
taxanes, and platinum derivatives. Treatment includes
assessment of airway, intravenous fluids, epinephrine,
corticosteroids, and epinephrine [102].

Hypercalcaemia of malignancy is common in pa-
tients with advanced cancer and can be seen in up to
30% of patients with cancer [103]. It is most commonly
associated with multiple myeloma, lung cancer (es-
pecially squamous cell cancer), renal cell carcinoma,
breast cancer, NHL, and leukaemia. The most common
symptoms of hypercalcaemia are lethargy, confusion,
nausea, and severe hypercalcaemia, which can cause
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cardiac arrhythmias. Diagnosis is confirmed by mea-
suring the serum calcium levels, although measure-
ment of ionised calcium levels is the preferred method
if available. Treatment is with IV fluids, calcitonin,
pamidronate, zoledronic acid, or denosumab [104].

Brain metastasis is a frequent complication of can-
cer. Lung cancer, breast cancer, and melanoma are the
most common tumours that metastasise to the brain.
This can lead to increased intracranial pressure (ICP)
[105]. Clinical signs and symptoms of brain metasta-
sis are a headache, nausea, vomiting, seizures, behav-
ioural changes, mental status changes, cerebral vas-
cular accident, and neurological changes. The mass
effect from the tumour or surrounding oedema may
lead to herniation syndromes, depending on the area
of the brain involved. Diagnosis can be made with the
help of a CT scan or MRI of the brain [106]. If clini-
cal suspicion of increased ICP is high, then treatment
should be given before imaging studies are done.
Emergency treatment to prevent brain herniation is
hyperventilation, mannitol, and steroids (dexametha-
sone) [107]. Other treatment options include whole
brain irradiation (for multiple brain metastasis), sur-
gery plus radiation for single brain metastasis, and
radiosurgery for less than three or four metastatic le-
sions in the brain [108].

Conclusions

Oncologic emergencies and related complications
demand increased attention from attending physi-
cians, oncologists, and intensivists. The emergencies
encountered in clinical practice might also be a sign
or symptom of a previously undiagnosed neoplasm.
Knowledge of oncologic emergencies encountered in
clinical practice expedites the ability of physicians to
manage them properly. The identification and institu-
tion of proper management can improve outcomes in
these patients.
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