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a b s t r a c t
An oncologic emergency is deﬁned as an acute, potentially life threatening condition in a cancer patient
that has developed as a result of the malignant disease or its treatment. Many oncologic emergencies are
signs of advanced, end-stage malignant disease. Oncologic emergencies can be divided into medical or
surgical. The literature was reviewed to construct a summary of potential surgical emergencies in oncology that any surgeon can be confronted with in daily practice, and to offer insight into the current
approach for these wide ranged emergencies.
Cancer patients can experience symptoms of obstruction of different structures and various causes.
Obstruction of the gastrointestinal tract is the most frequent condition seen in surgical practice. Further
surgical emergencies include infections due to immune deﬁciency, perforation of the gastrointestinal
tract, bleeding events, and pathological fractures.
For the institution of the appropriate treatment for any emergency, it is important to determine the
underlying cause, since emergencies can be either benign or malignant of origin. Some emergencies
are well managed with conservative or non-invasive treatment, whereas others require emergency surgery. The patient’s performance status, cancer stage and prognosis, type and severity of the emergency,
and the patient’s wishes regarding invasiveness of treatment are essential during the decision making
process for optimal management.
Ó 2014 Elsevier Ltd. All rights reserved.

Introduction
Over the past decades, there has been an increasing incidence of
cancer diagnoses, resulting from changing lifestyles, aging of the
population and the implementation of screening programs [1–3].
Luckily survival has improved due to earlier detection and the
development of more efﬁcient cancer speciﬁc treatment regimens.
Consequently, there will be an increasing number of patients with
a history of cancer presenting at the Emergency Room (ER). Cancer
patients can present at the ER for various reasons; symptoms
caused by malignant disease, complications of cancer treatment,
or symptoms not directly related to malignant disease or treatment [4–9]. As cancer patients admitted through the ER often have
advanced disease, and the frequency of visits to the ER rises near
the end of life, this patient category requires special attention
[10,11].
An oncologic emergency is deﬁned as an acute, potentially life
threatening condition in a cancer patient that has developed,
directly or indirectly, as a result of the malignant disease or cancer
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treatment [12,13]. Any cancer patient can experience emergencies
that require surgical consultation and possible surgical treatment,
and any physician can be confronted with these emergencies.
Therefore, an understanding of the pathophysiology and prognosis
of the various emergencies is necessary for correct management.
Many emergencies in oncology are signs of advanced, end-stage
disease. To determine which procedures should be undertaken or
avoided, it is essential that a surgeon is informed on the performance status of the individual patient, the cancer stage and prognosis, (need for) future cancer-treatment, and the patient’s wishes
regarding aggressive interventions and treatment at the end of life
[14–17].
In the past decades, several reviews have been published concerning emergencies in oncology and their management in general
[5,12,13,18–24]. These oncologic emergencies are mostly categorized as metabolic, hematologic, cardiovascular, infectious, and
structural [5,12,21,24]. These emergencies can also be categorized
as medical or surgical [15]. However, to our knowledge, no review
article has been written on the surgical emergencies in oncology
speciﬁcally. For this article, the literature was reviewed to construct a summary for potential surgical emergencies in oncology
that any surgeon can be confronted with in daily practice, and to
offer insight into the current approaches for these wide ranged
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emergencies. Guidelines for management are given, but for
some cases no details of speciﬁc procedures are described, since
institutions might have different protocols for execution and
management.
Obstruction
Cancer patients can experience symptoms of obstruction of different structures and various causes [15]. A substantial number of
obstructions is benign in nature and not caused by tumor mass
[15,25].
Obstruction of the gastrointestinal tract
Obstruction of the gastrointestinal tract is the most frequent
emergency seen in surgical practice and is characterized by clinical
intolerance to oral intake resulting in nausea, vomiting, (abdominal) pain, and absence of stool passage [26–29]. Many patients
do not experience a solitary obstruction, but concurrent intestinal
obstructions [28].
Initial treatment of any obstruction in the gastrointestinal tract
starts with conservative treatment; i.e. restoration of ﬂuid and
electrolyte balance, alternatives for feeding, restriction of medications that have a paralytic effect on the intestines, and nasogastric
tube placement for decompression with stimulation of intestinal
passage with laxatives for distal obstructions [15]. This conservative regimen will keep the patient in (the most) optimal condition
and it gains time for diagnostic methods in order to identify the
origin of the obstruction, staging of the malignant disease, and
multidisciplinary evaluation. Minimally invasive diagnostic methods include imaging studies, endoscopy, and laboratory tests
including tumor markers. The route for nutrition depends on the
site of obstruction and the patient’s clinical tolerance for oral
intake. Options for feeding are liquid dietary supplements, a feeding tube past the obstruction if possible, or total parenteral nutrition. Nutrition for patients with obstruction of the small or large
intestine should be given through the parenteral route, as a feeding
tube functions poorly in case of obstruction more distally. A conservative treatment should be instituted during the diagnostic process for as long as the cause of obstruction is unknown or to see if
the obstruction resolves spontaneously, but not longer than 3–
7 days [15,30–32]. After this period, decisions have to be made
regarding invasive therapy, (diagnostic) surgery, or refraining from
any intervention and withdrawal of care. It is important that these
decisions are made multidisciplinary and in deliberation with the
patient and family; to provide the patient with the essential information regarding prognosis, treatment options and the expected
impact, and to follow the patient’s and families wishes [33,34].
The routine use of long term parenteral nutrition for patients with
malignant obstruction is controversial and should be reserved for
patients with minimal tumor burden who will receive surgery or
chemotherapy in the near future [34]. When refraining from interventions, it must be considered that continuation of nutrition for
the terminally ill patients doesn’t inﬂuence survival, and may even
reduce quality of life by the presence of feeding tubes or indwelling
catheters. Table 1 provides a summary of causes and treatment
options for the variety of obstruction symptoms.
Causes
Proximal esophageal and gastric outlet obstruction can lead to
the initial presentation of esophageal or gastric cancer, or be a
symptom of recurrence of locally advanced disease [15,35–37]. It
may be caused by intraluminal tumor presence, intraluminal invasion, or extrinsic compression by tumor mass. Benign causes of
esophageal obstruction are treatment-related edema, initial
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worsening of obstructive symptoms due to chemo- or radiation
therapy, and anastomotic strictures after surgery. With the exception of (postoperative) gastroparesis, gastric outlet obstruction is
malignant in nature and usually a sign of advanced, incurable disease [38].
Patients with a history of cancer, frequently experience symptoms of small intestine obstruction [15,27]. Benign causes have
been reported to account for about 18% up to 55% of cases of small
intestine obstruction, including postoperative adhesions, intestinal
strangulation or hernia, and structures following radiation therapy
[27,32,39–41]. Malignant causes can be intraluminal tumor presence, intraluminal invasion, or extrinsic compression by tumor in
primary disease, local recurrence, and peritoneal carcinomatosis
[25,27,31,32,42]. Small intestinal obstruction due to recurrent cancer is commonly seen in colorectal cancer, ovarian cancer, gastric
cancer and melanoma, and is often a sign of end-stage disease
[12,31,42]. The time of the occurrence of obstruction symptoms
after surgery tends to be shorter for malignant causes (within three
years after the initial surgery), compared to benign causes (median
time ﬁve years) [25,27,43]. Incomplete obstruction, non-permanent pain, the presence of ascites and a known cancer recurrence
prior to the obstruction seem to be indicative for malignant small
intestinal obstruction [25,27].
For patients with colorectal obstruction 80% of cases is malignant, and 10–30% of patients with colorectal cancer present with
symptoms of obstruction [44]. Malignant colorectal obstruction is
often caused by intraluminal tumor presence in cases of colorectal
cancer, with the majority located in the left side of the colon
[45,46]. Other malignant causes can be metastatic disease of other
origin, and pelvic tumors causing obstruction through extrinsic
colorectal compression or invasion [45,47]. A pseudo-obstruction,
Ogilvie’s syndrome, may mimic a mechanical obstruction
[15,45,48]. Other forms of benign colorectal obstruction can be volvulus, diverticulitis, intussusception, and anastomotic strictures
developed after surgery [45]. Colorectal obstruction becomes lifethreatening when the presence of a competent ileocoecal valve
leads to a closed-loop situation with distention of the colon and
subsequent risk of colonic perforation [4,15,46].
Management
For proximal obstructions in locally advanced esophageal cancer, there is no indication for palliative surgical resection or bypass
[15]. In contrast, some patients with gastric outlet obstruction and
a good performance status, may beneﬁt from surgery, e.g. bypass
gastrojejunostomy, or distal gastrectomy [15,38,49,50]. Less invasive interventions to establish nutrition in patients with proximal
obstruction and poor performance status are endoscopic stent
placement, percutaneous gastrostomy or surgical jejunostomy for
feeding past the obstruction, [15,35,36,51–55]. Esophageal stent
placement and percutaneous gastrostomy should be reserved for
patients with fair prognosis, e.g. benign strictures or patients
who receive treatment with curative intent, since it is associated
with a high complication rate [56–58]. For gastric outlet obstruction, surgery has the potential of causing less long term morbidity
dependant on the life expectancy of the patient, by reducing the
risk of re-obstruction compared to stent placement. Surgery may
be considered for patients with a short tumor length, a single site
obstruction, and a life expectancy greater than 60 days [34,59].
Endoscopic ablative techniques are available to reduce proximal
obstruction; however, these techniques have a substantial risk of
bleeding or perforation and decreased peristaltic motility
[36,60,61].
Conservative treatment with stimulation of intestinal passage
appears ineffective in many cases of (benign and malignant)
obstruction of the small intestine as the obstruction symptoms
often reoccur in 47% up to 72% of patients within one year after
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Table 1
Possible locations, causes, and treatment options for symptoms of obstruction in cancer patients.
Locations

Causes

Treatment options

Intraluminal tumor presence or invasion
Extrinsic compression by tumor mass
Treatment-related edema
Initial worsening of obstructive symptoms due to
chemo- or radiation therapy

– Conservative treatment (restoration of ﬂuid and
electrolyte balance, alternatives for feeding)
– Endoscopic stent placement or ablation
– No indication for surgery

Esophagus

–
–
–
–

Stomach

– Intraluminal tumor presence or invasion

– Conservative treatment (nasogastric decompression,
restoration of ﬂuid and electrolyte balance, alternatives for feeding)
– Endoscopic stent placement
– Surgical bypass or gastrectomy

Small intestine

–
–
–
–
–
–

Postoperative adhesions
Postradiation strictures
Strangulation or hernia
Intraluminal tumor presence or invasion
Extrinsic compression by tumor mass
Peritoneal carcinomatosis

– Conservative treatment (nasogastric decompression,
stimulation of stool passage, restoration of ﬂuid and
electrolyte balance, parenteral nutrition)
– Laparotomy for adhesiolysis, bypass, bowel resection, or ileostomy

Colon/rectum

–
–
–
–
–
–
–

Intraluminal tumor presence or invasion
Extrinsic compression by tumor mass
Pseudo-obstruction (Ogilvie’s syndrome)
Volvulus
Diverticulitis
Intussusception
Anastomotic strictures after surgical resection

– Conservative treatment (nasogastric decompression,
stimulation of stool passage, restoration of ﬂuid and
electrolyte balance, parenteral nutrition)
– Endoscopic detorsion, stent placement, decompression, or ablation
– Laparotomy for bowel resection, bypass, or ileocolostomy

Biliary tract

–
–
–
–

Intraluminal tumor presence or invasion
Extrinsic compression by tumor mass
Postradiation strictures
Anastomotic strictures after surgical resection

– Percutaneous transhepatic or endoscopic (external
or internal drainage) of biliary system
– Endoscopic balloon dilatation or stent placement
– Sphincterotomy
– Surgical biliary-enteric bypass
– Cholecystectomy or percutaneous cholecystostomy

Urinary tract

– Extrinsic compression by retroperitoneal or pelvic
mass
– Intraluminal tumor presence or invasion
– Postsurgical ﬁbrosis, structures, pelvic inﬂammatory
disease
– Catheter induced edema
– Postradiation strictures

–
–
–
–

Airway

– Foreign body aspiration
– Airway edema, hemorrhage, angioedema or
infection
– Tracheal stenosis
– Intraluminal tumor presence or invasion
– Extrinsic compression by tumor of head, neck, and
lung

– Tracheotomy/-stomy, intubation
– Bronchoscopy with tumor debulking, ablation, or
stent placement
– Steroids
– Chemotherapy or external beam radiation therapy
– No indication for extensive surgical exploration

Spinal cord

– Compression, displacement, or encasement of dural
sac by epidural metastases or locally advanced
cancer

–
–
–
–

initial relief [30,31]. When the cause of the obstruction is benign,
one should not hesitate to perform a laparotomy for adhesiolysis
or bowel resection [25,27,31,42]. In the case of radiation enteritis,
it is important to resect the entire diseased bowel segment to
reduce recurrence, postoperative complications and mortality
[62–66]. In cases of malignant origin, surgical interventions such
as bowel resection, bypass, or ileostomy, may seem to provide in
good palliation by reduction of symptoms and obstruction recurrence in progressive disease, but depend on the extend of disease
in the individual patient [15,27,32,42]. The invasiveness of surgery
is associated with high treatment related morbidity and mortality
rates. Thus, in case of malignant obstruction, surgery for malignant
obstruction should be reserved for patients with resectable disease,
good performance status (ECOG > 1), and a life expectancy of more
than 6 months [26,34,50]. Surgery for patients with peritoneal carcinomatosis is associated with a 30-day mortality of 21–40% and
high recurrence rates [59]. Non-invasive treatment with palliation
of discomfort remains the best treatment for patients with
incurable disease with peritoneal metastases, and for those who

Percutaneous nephrostomy catheter
Endoscopic ureteric stent placement
Suprapubic or transurethral bladder catheter
No indication for laparotomy

Glucocorticoids
External beam radiation therapy
Hormonal therapy, chemotherapy
Surgical decompression by laminectomy

are not ﬁt for surgery [25,31,32,42]. The acrimonious aspect of
obstructions of the small intestine is that in many cases, the origin
of the obstruction is only identiﬁed by surgical exploration and/or
the ﬁnal pathology report.
The treatment of colorectal obstruction depends on the cause
and the clinical severity of the presentation. Benign causes with
presence or risk of ischemia, perforation, or volvulus require emergency surgery [45]. For less emergent presentations, endoscopic
detorsion or stenting must be considered as alternatives for
surgery.
In cases of malignant colorectal obstruction, the urgency of
treatment depends on the risk of perforation and subsequent complications [67]. For relief of the obstruction, the most optimal treatment would be surgical resection, bypass, or ileo-/colostomy with
or without subsequent staged resection [26,45,47,67,68]. Surgery
is reported to be successful for control of obstruction symptoms
in 42–80% of procedures [69–71]. Surgical options for obstruction
of malignant origin depend primarily on the location of the tumor,
extend of the disease, and clinical performance status of the
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patient [46,72,73]. When determining the appropriate surgical
procedure for palliative cause, the risks and consequences of treatment-related complications and the burden of an ileo-/colostomy
should be taken into account. The focus of surgery should be on
the clinical outcome, i.e. short term relieve of the obstruction, long
term reduction of morbidity and mortality and establishing optimal quality of life [26,47]. Presence of total obstruction or ascites
seems to be associated with worse outcome and a reduced rate
of palliation of symptoms after emergency surgery [69].
As the patient’s condition is often very poor in the emergency
setting, especially for patients with end-stage disease, emergency
surgery is associated with a treatment related morbidity up to
61%, 30-day mortality of 9.8%, and overall mortality of 15–37%
[45,69,74]. Endoscopic alternatives for surgery include tumor ablation and decompression by stent placement [45,46,75]. Endoscopic
techniques are also associated with complications such as stent
migration, stent stenosis, reocclusion, or bowel perforation with
subsequent tumor spread [44,76,77]. When the patient’s condition
allows surgery, emergency surgery leads to better clinical relief for
malignant colorectal obstruction compared to stent placement
alone (98.84% clinical success vs. 78.05%, p = 0.001), without significant differences in mortality and morbidity [44,76]. However,
endoscopic stent placement does have the beneﬁt of lower pain
scores shortly after the procedure, shorter procedure time and hospital stay, and minimal blood loss. Endoscopic stent placement can
serve as a bridge to surgery at later stage or as palliative therapy,
when surgery in the acute setting is not expected to be beneﬁcial
for the patient [45,75–79]. Previous studies are inconclusive in
the long term advantages of the systemic use of stent placement
to create elective opportunities for surgical resection [74,76–81].
It seems to provide in an increased primary anastomosis and
decreased permanent stoma rates for left-sided obstruction, but
there is no effect on the occurrence of anastomotic leakage, morbidity, and overall survival.
For patients with inoperable bowel obstruction, poor performance status (ECOG > 2) and short cancer-related life expectancy,
refraining from invasive procedures and discharge from the hospital with palliation of nausea, vomiting and pain may be the best
management at the end of life. The deﬁnition of a short life expectancy remains an ethical discussion point.
Obstruction of the biliary tract
Malignant obstruction of the biliary tract can be due to intraluminal tumor presence, local invasion of primary disease, or due to
metastases of cancers of distant origin [15,82]. Biliary obstruction
can result in secondary cholangitis [82]. Symptomatic cholangitis
is characterized by jaundice, pruritus, fever, and abdominal pain
and it can cause ﬁbrosis, cirrhosis, and ultimately liver failure.
Malignant biliary obstruction is most often caused by mass lesions
due to either adenocarcinoma of the pancreatic head, periampullary neoplasms, intra- or extrahepatic cholangiocarcinoma, and
metastatic lymphadenopathy in the hepatoduodenal ligament
[82,83]. It can also be caused by strictures developed after radiation therapy or surgery. The overall prognosis of malignant biliary
obstruction is poor; many patients who are symptomatic already
have advanced disease and palliative treatment is often the only
option [82,83]. Symptomatic hyperbilirubinemia, resulting in pruritus, cholangitis, or sepsis, are indications for emergency drainage
[15,82]. In absence of cholangitis, immediate decompression is not
necessary and there is time for staging and the evaluation of
options for resection [15].
Management
Possible interventions for biliary obstruction are percutaneous
transhepatic or endoscopic (external or internal) drainage of the
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biliary system, balloon dilatation, or stent placement [15,82,84].
Further alternatives are endoscopic sphincterotomy, and – the
most invasive option – surgical biliary-enteric bypass [15,82,83].
As these procedures may lead to secondary infection and obstructive cholangitis, surgical treatment should only be performed in
case of relatively fair oncological prognosis [15,83]. For patients
with obstruction at the level of the common hepatic duct or higher,
poor oncological prognosis, or poor performance status, placement
of an external percutaneous biliary drainage catheter is most effective for palliation or to gain time for deﬁnitive treatment
[15,82,83]. Possible complications of percutaneous biliary drainage
are catheter dislodgement or obstruction, cholangitis, bile leak,
extrahepatic hemorrhage, abscess formation, pneumothorax, and
hemobilia [82,83] Stent placement provides better quality of life
for patients with incurable disease and relatively fair life expectancy, when compared to the presence of external drainage catheters [82]. Technical success is reported to be more than 90% and the
clinical success 77–98% [85]. A frequently occurring complication
of stent placement (5–25%) is stent occlusion [82]. This is treated
by stent replacement or placement of a percutaneous transhepatic
internal–external drainage catheter. Galbladder outlet obstruction
can be treated by cholecystectomy or percutaneous cholecystostomy, dependant on the ability of the patient to undergo surgery
[15].
Urinary tract obstruction
Patients with retroperitoneal or pelvic malignant lesions can
develop urinary tract obstruction [12,13,86]. Pelvic cancers such
as prostate carcinoma, cervical cancer, and bladder carcinoma
can cause bladder outlet obstruction [12,13]. Retroperitoneal
malignancies, such as lymphoma, sarcoma, and metastatic lymphadenopathy from pelvic cancers, can cause ureteric obstruction.
Large pelvic masses, such as ovarian carcinoma and pelvic sarcoma
can result in bilateral ureteric obstruction. Obstruction is caused by
either extramural compression or direct tumor invasion of the ureters, most frequently distal to the level of the common iliac vessels
[12]. Benign causes for acute obstruction of the urinary tract in
cancer patients can be ﬁbrosis or pelvic inﬂammatory disease after
surgery, catheter induced edema, or strictures after radiation therapy [86].
Patients with urinary tract obstruction present with ﬂank pain
and sudden anuria, sometimes alternating polyuria and progressive rise in serum creatinin [13]. Obstruction of the urinary tract
can lead to hydronephrosis and subsequent infection and/or renal
failure [13,86]. Patients with malignant obstruction are usually in
poor condition with advanced metastatic disease, and palliative
decompression can be performed [87].
Management
The aim of decompression is to secure renal function [88]. There
is no indication for invasive laparotomy in cases of urinary tract
obstruction. Decompression of the obstruction can be achieved
by percutaneous nephrostomy catheters or an ureteric stent for
obstructions of the upper urinary tract, and a suprapubic or transurethral bladder catheter in case of lower urinary tract obstruction
[12,13,87,88]. When patients have a short life expectancy of only a
few days or weeks and already signiﬁcant renal failure, palliative
pain control and refraining from any interventions may be the only
suitable treatment [15].
Airway obstruction
Benign causes of the upper or lower airways in cancer
patients include food or foreign body aspiration, airway edema or
hemorrhage, angioedema, tracheal stenosis, and infections [13].
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Malignant causes are intraluminal tumor growth or by extrinsic
compression of the airway by tumors of the head, neck, and lung
[13,21,23,89]. Dyspnea, cough, and wheezing are commonly the
only early symptoms of airway obstruction [13,21,23]. If dyspnea
occurs at exercise, the intraluminal diameter of the airway is usually decreased to about 8 mm [13]. However, if dyspnea occurs in
rest, usually accompanied by stridor and/or retraction, and use of
accessory muscles, immediate action is necessary since the airway
diameter is expected to be critically narrow and less than 5 mm
[13,21].
Management
A tracheotomy can be lifesaving in the acute setting for patients
with an obstruction proximal to the larynx [13]. Semi-acute tracheostomy or intubation may be necessary [23,89]. Bronchoscopy with
tumor debulking, ablation, or stenting are options for relief of more
distal obstructions [13,89]. Steroids, chemotherapy or external
beam radiation therapy may be helpful as well [13,21,23,89]. In
case of extrinsic compression, stent placement is the preferred
method of palliation [13,21,89]. Extensive surgical exploration of
the obstruction is seldom performed because of the invasiveness
of the procedure and the very poor prognosis in case of malignant
airway obstruction [89]. For the same reasons, in cases of malignant
obstruction, one should consider to refrain from any intervention or
artiﬁcial ventilation, since many of them seem too invasive in cases
of advances disease.
Malignant spinal cord compression
Malignant spinal cord compression (MSCC) is deﬁned as compression, displacement, or encasement of the dural sac by spinal
epidural metastases or locally advanced cancer and occurs in about
5–10% of all cancer patients [5,18,21]. MSCC is an oncologic emergency that becomes life threatening when it involves level C3 or
higher, and requires immediate treatment to relieve pain and preserve neurological function [5,19,21].
Metastases from breast, renal, prostate and lung cancer are
reported to account for the most common causes [5,18,19,21,23].
Symptoms of MSCC include local or radicular pain, worsening
when lying down or during percussion of the vertebral bodies
[5,18,19,23]. In a later stage, symptoms can be accompanied with
neurological signs such as incontinence and loss of sensory function. Most patients will show abnormalities on plain radiographs
of the spine, but the gold standard for assessing MSCC is magnetic
resonance imaging (MRI).
Management
Management is effective in 90% of cases of early diagnosis and
includes administration of high dose intravenous glucocorticoids
with external beam radiation therapy, hormonal therapy, or chemotherapy [5,21,90]. The optimal dose and schedule of glucocorticoids and radiation therapy remain controversial in the literature
[18,19]. Surgical decompression by laminectomy is indicated when
pain and neurological symptoms are progressive despite initial
treatment or spinal instability is present [5,18,19,21,23].
Infection
Patients with cancer frequently suffer from malnutrition and
immune deﬁciency secondary to the disease or its treatment
[82,91]. These factors can result in an increase in frequency, severity, and duration of infections, and also the development of infections caused by non-common pathogens [91].
Neutropenia is seen as a result of chemotherapy for leukemia,
further, diminished function of T-lymphocyte and mononuclear

phagocyte function is seen in patients with Hodgkin’s and nonHodgkin’s lymphoma or in those receiving corticosteroids or
chemotherapy. Alterations in B-lymphocyte function are seen in
multiple myeloma, chronic lymphocytic leukemia, and secondary
to chemotherapy. Typical manifestations of infections often change
and may be masked due to immune deﬁciency [91,92]. In other
cases, infections may manifest as severe life-threatening conditions, such as septic shock [91]. Immune deﬁcient patients can
develop infections of the gastrointestinal tract, such as perianal
or perirectal abscesses, severe mucositis, candidiasis, neutropenic
enterocolitis and other intraabdominal infections [29,91,92].
Neutropenic enterocolitis is a life threatening condition and has
been associated with acute lymphatic leukemia and chemotherapy
[29,92,93]. It is a transmural inﬂammatory condition of the right
colon and particularly the cecum, in the setting of myelosuppression and profound neutropenia [15,29,93]. However, it is also
reported to affect the transverse and descending colon, and even
the rectum [94]. It is thought to be caused by ischemia due to distention, leukemic inﬁltration of the bowel wall, direct toxic effects
of chemotherapy, and bacterial invasion of the bowel wall after
change in bowel ﬂora [15,29]. The cecum is a poorly vascularised,
often most dilated part of the bowel, and therefore at greatest risk
to be affected in case of increased intraluminal pressure [15,93].
Symptoms include abdominal distention, diarrhea, fever and right
lower quadrant tenderness and it may mimic acute appendicitis
[15,29,95]. Characteristic ﬁndings on computed tomography are
thickened bowel wall and also occasionally pneumatosis of the
bowel wall [15,29,92]. Neutropenic enterocolitis can lead to bowel
necrosis with perforation and sepsis [93,96].
Another cause of right lower quadrant pain can be appendicitis
[29,92,97]. Typical symptoms and ultrasound ﬁndings of appendicitis can be masked in immune deﬁcient patients, and thus, symptomatic patients may already have developed peritonitis [29]. A
similar infection that can develop in cancer patients is acute cholecystitis, either resulting from immune deﬁciency, as complication
of locoregional treatment of hepatic cancer, or cholelithiasis
[82,92]. Due to masking of symptoms, acute cholecystitis may
develop into gangrenous cholecystitis, emphysematous cholecystitis or even gallbladder perforation [82].
Management
Broad spectrum antimicrobial therapy is the initial management of choice for any infection in immune deﬁcient patients
and should be continued until neutropenia resolves or for a minimum of 10–14 days [91].
For neutropenic enterocolitis, initial therapy should be conservative with bowel rest, nasogastric suction, broad spectrum antibiotics, administration of ﬂuid and electrolytes, and total parenteral
nutrition [15,29,92]. Patients should improve as their white blood
cell count returns to normal [29]. Many patients who are treated
successfully with conservative treatment may develop a relapse
of neutropenic enterocolitis during a next course of chemotherapy
[15,29,93,95,98]. In the past some authors have recommended prophylactic bowel rest with total parenteral nutrition during consecutive chemotherapy and even elective right hemicolectomy to
prevent recurrence [95,98]. Prophylactic surgery is not common
practice given the low incidence rates of fatal enterocolitis, the success rates of conservative treatment, the delay surgical interventions cause in chemotherapy cycles, and the invasiveness of the
procedure [15]. If a patient doesn’t improve after 2–3 days of conservative treatment, surgical resection of the right colon with primary or secondary anastomosis should be considered to prevent
perforation [15,29,96]. Given the risks of surgery-related complications in patients with neutropenia, the consequences of a primary
anastomosis after bowel resection and even the beneﬁt of any
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surgical procedure must be questioned for patients who are septic
and severely ill.
Uncomplicated acute appendicitis and cholecystitis treated by
appendectomy and cholecystectomy have been reported to have
unproblematic postoperative course [92,97]. However, for highrisk, immune deﬁcient or severely ill patients, less invasive image
guided percutaneous cholecystostomy must be considered as a
bridge to surgery or as deﬁnitive treatment for cholecystitis [82].
In the presence of ascites, the transhepatic approach should be
executed for percutaneous drainage, given the risk of leakage of
bile and ascites with subsequent peritonitis for the transperitoneal
approach. Indications for surgical drainage of perianal infections in
patients with neutropenia is usually based on the white blood cell
count and the development of an abscess, since this is dependent
on the presence of leukocytes, and associated with better wound
healing, fewer complications, and lower mortality [92].
Patients with an acute abdomen require immediate surgery for
survival [29,96,97]. Even though mortality is high for immune deﬁcient patients, mortality in immune deﬁcient patients with peritonitis who are treated conservatively is reported to be 100%.

Perforation
When there is clinical evidence of pneumoperitoneum, perforation of a hollow organ must be suspected [12]. Regardless of treatment, perforation of the gastrointestinal tract with the
concomitant infectious complications is a serious life-threatening
emergency with mortality up to 100% in case of an uncontrolled
perforation [15,99,100]. In addition, perforation of primary tumor
in the gastrointestinal tract is associated with a high risk on spread
of tumor cells into the peritoneal cavity, worsening the patient’s
prognosis [15,99].
Perforation of the intestine can occur in cancer patients after
prolonged obstruction [12,15,67,99]. Furthermore, it can result
from localized intestinal wall replacement by tumor with subsequent tumor necrosis or from lack of normal mucosal integrity
[15,99]. In tumors that are sensitive to chemotherapy, such as lymphoma, treatment responses in full-thickness intestinal wall tumor
deposits with rapid necrosis of the malignant cells can lead to perforation [15]. Colorectal carcinoma and gastrointestinal lymphoma
are malignancies that are associated with spontaneous perforation
[12]. Perforation may result from complications of medicinal treatment such as steroids, NSAIDs, or from complications of chemotherapy, for example neutropenic enterocolitis and severe
dehydration resulting in decreased bowel perfusion [15]. Last,
some systemic agents, serving as anti-angiogenesic drugs such as
bevacizumab for colorectal cancer, or sunitinib and imatinib for
gastrointestinal stromal tumors (GIST), have been associated with
intestinal perforation [12,15,101]. The evidence in the literature on
the treatment of perforation induced by anti-angiogenic drugs is
based on case series and there is no common approach for this
emergency [102].
Perforation of other intraabdominal structures is also possible.
Comparable to intestinal perforation, esophageal and gastric perforation can occur due to perforation of primary tumor, and due to
secondary causes such as ischemia or treatment responses in gastrointestinal stromal tumors [15,38,103]. Malignant perforation of
gastric cancer is often indicative of advanced disease [103].
Gallbladder perforation can be a complication of cholecystitis
due to cholelithiasis, prolonged obstruction of the cystic duct, after
biliary stent-placement, or locoregional ablation of hepatic cancer
[82]. It is rarely associated with primary malignancy or metastases
of the gallbladder. Symptoms can be similar to uncomplicated
cholecystitis such as right upper quadrant pain or acute generalized peritonitis. Most gallbladder perforations are subacute with
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abscess formation or drainage into adjacent organs with ﬁstula
formation.
Management
Treatment of perforation of any organ depends on whether contents of the organ are spilled into the abdominal cavity, the
patient’s white blood cell count, and physical status [15,68,100].
It is based on drainage and control of the perforation with minimal
stress for the patient, and following oncological principles.
Antimicrobial control is essential and broad spectrum antibiotics should be administered in any case. Urgent laparotomy is often
necessary for the patient’s survival in case of (suspection of) an
uncontrolled perforation [15,46,99,103]. When there is a contained
perforation with abscess formation and the absence of generalized
peritonitis or sepsis, image-guided percutaneous drainage may be
more suitable management [4,15]. In case of a primary non-metastasized tumor perforation of the intestine or stomach, surgery is
justiﬁed and a formal resection with primary anastomosis or temporary ileo-/colostomy could remove both the primary tumor as
well as the entire perforated segment [4,15,99]. Perforation of gallbladder is best treated by percutaneous drainage by cholecystostomy catheter or by directly draining the ﬂuid collection as bridge
to cholecystectomy [82].
For patients with poor performance who are septic and severely
ill, and who are not expected to be ﬁt for extensive surgical resections, a laparotomy with lavage of the peritoneum with or without
proximal diversion by ileo-/colostomy, or an external drainage
catheter is more appropriate [15,38]. This could allow resection
at later stage. In case of perforation of intraabdominal structures
during chemotherapy and subsequent neutropenia, mortality is
very high due to infectious complications, even with aggressive
broad spectrum antimicrobial therapy and surgical exploration
[15]. Palliative care should be instituted for patients who are septic
and have multi organ failure, who are not expected to beneﬁt from
surgery.
Bleeding
Hemorrhagic events in cancer patients may be caused by malignant disease or medical treatment [15,24,104]. Patients with visible
bleeding can present with hematemesis, hemoptysis, hematochezia, melena, hematuria, vaginal bleeding, echymoses, petechiae,
epistaxis, or ulcerated skin lesions [104]. Occult bleeding, i.e. intraperitoneal or retroperitoneal hemorrhage, can also develop [12].
Bleeding can occur in various stages of malignant disease and vary
in severity [4,104]. It can originate from tumor invasion, local vessel
damage, treatment response of tumor, or radiation injury. It can
also result from coagulopathies or abnormalities in platelet function or number, induced by systemic therapy.
Severe intraabdominal bleeding can be caused by solid tumors,
such as hepatocellular carcinoma, renal carcinoma, and melanoma
[12]. Spontaneous rupture of the spleen caused by lymphoma or
leukemia can also result in severe intraabdominal bleeding [12].
Bleeding can occur from solid malignancies of the gastrointestinal
tract and other hollow organs such as the bladder, as a result of
tumor invasion into the organ or mucosa [24]. Risk factors for
bleeding from solid tumors include large tumor size, peripheral
or subcapsular location, and increased vascularity [12]. Direct vascular invasion, increased intratumoral pressure, increased venous
pressure or portal hypertension, and decreased autoregulatory
mechanisms within the tumor vessels, can cause spontaneous
bleeding [12].
Some chemotherapeutic agents and anti-angiogenic targeted therapies, are associated with increased bleeding tendency, decreased
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wound healing, and gastric perforation [13,24]. Patients receiving
radiation therapy for pelvic malignancies can develop lower
gastrointestinal bleeding, and this may occur months to years after
treatment [24]. NSAIDs, which are taken by many cancer patients
as pain medication, are associated with an increased risk of
gastrointestinal bleeding [24,104]. Coagulopathies, such as hyperviscosity syndrome or disseminated intravascular coagulation are
possible causes of spontaneous bleeding in cancer patients
[5,15,20,21,24]. Last, quantitative or qualitative platelet defects
induced by liver failure, chemotherapy, hematological malignancies, or anticoagulants can be the underlying cause.

Management
In the acute setting, initial management of hemorrhage is based
on hemodynamic monitoring, establishment of intravenous access,
and ﬂuid resuscitation or even transfusion of blood products if necessary [4,24,104]. Agents that advance bleeding or inhibit coagulation should be eliminated, and deﬁnite treatment of solid bleeding
tumors should be initiated [24]. Prior to any intervention, if possible, identiﬁcation of systemic abnormalities and localization of the
bleeding source by (interventional) angiography or endoscopy is
preferable [4,104].
Systemic interventions for bleeding include correction of underlying coagulopathies and platelet defects by administration of clotting factor, vitamin K, vasopressin, somatostatin analogs,
antiﬁbrinolytic agents or blood products [82,104]. Applying local
pressure, hemostatic or vasoconstricting agents and dressings
may provide in temporary measures for local bleeding from skin
lesions, nose, vagina or rectum [104].
Endoscopy is an effective minimally invasive method for bleeding in the gastrointestinal tract, lungs, and bladder [4,24,104]. It
can be used for localization, but also for hemostasis using injection
of sclerosing agents, heater probe, electro- or photocoagulation.
Nevertheless, sometimes it can be difﬁcult to identify the location
of the bleeding, and bleeding often recurs when it originates from
the tumor site. Angiography and interventional radiologic embolization of blood vessels is minimal invasive, can be very effective,
also for localization, and limits the need for laparotomy [4,104].
However, it is limited by multiple factors [104]; presence of a
bleeding disorder, accessibility of the target blood vessels, subsequent ischemia of important non-target organs, and the availability of appropriate expertise. Radiation therapy can be considered
for hemoptysis, bleeding from skin lesions, vagina, rectum and
bladder and may be effective in 60–85% of cases [90,104].
Emergency surgery may be required to control severe bleeding
with persistent hemodynamic instability despite attempts of
resuscitation, failure of other therapy, and recurrent bleeding
[4,24,103,104]. However, surgery is often difﬁcult after a long trial
of conservative treatment due to clinical deterioration after great
blood loss or coagulopathies.

Pathological fractures
Bone injury can result from primary bone tumors or metastases
from lung, prostate, breast, kidney, thyroid cancer and all kinds of
other malignancies [15,105–107]. After radiation therapy, bone tissue
can become hypovascular, hypocellular and hypoxic, and the bone has
a decreased ability to replace the normal collagen and cellular losses
[106]. Furthermore, androgen deprivation therapy, for example in
the treatment of prostate cancer, is associated with development of
osteoporosis [108]. Bone injury in cancer patients becomes emergent
in case of pathological fractures, spinal cord compression, hypercalciemia, bone marrow inﬁltration and severe bone pain [105,107].

Management
Studies on the use of bisphosphonates have shown to have a
positive effect on prevention of skeletal-related events in patients
with bone metastases originating from breast or prostate cancer,
and multiple myeloma (up to 10% absolute risk reduction) [108–
110]. Acute cancer related fractures are an indication for surgery
and are treated with internal ﬁxation or joint prostheses dependent on the fracture type and underlying malignant cause (i.e. primary tumor or metastatic) [15,107]. However, healing rates of
pathological fractures are dependent on the type of malignancy
and have been reported to be between 0% and 67% [107]. Whatever
ﬁxation device is used, it is recommended to use a device that will
last as long as the life expectancy of the patient, and stabilizes the
entire diseased bone at once. Additional radiation therapy is often
indicated for local control and quality of life. Opinions differ on the
best radiation scheme for bone metastases. Single dose regimens
have been compared to multifraction regimens and no differences
were noted for symptomatic improvement. Different regimens
may be indicated for patients with short or longer life expectancy.
For palliation of severe bone pain, radiation therapy and bisphosphonates may be effective [15,107,109]. The exact mechanism of
action of radiation therapy on bone pain is unknown [107].
Patient selection, palliative care, and quality of life
No cancer patient is equal in potential to recover from extensive
procedures in the acute setting. There are many factors which can’t
be measured or compared in randomized studies that play a role in
the process of decision making concerning treatment for surgical
emergencies. The patient’s performance status, cancer stage and
life expectancy, type and severity of the emergency, and – most
importantly – the patient’s and families wishes regarding invasiveness of treatment, are major determinants for the choice of therapy
and clinical outcome [15,104]. These determinants are individually
diverse and it is difﬁcult to deﬁne prognostic factors and the right
treatment for cancer patients in an emergency setting [111]. When
possible, in any emergency situation it is important to create the
opportunity for diagnostic methods in order to identify the cause
of the emergency, and for multidisciplinary evaluation.
In the absence of curative treatment options, the aim of palliative therapy should be to reduce symptoms without reducing the
quality of life [83]. The risk of intervention related complications
may be greater than a beneﬁcial outcome and may even reduce
survival. When interventions are insufﬁcient in patients with poor
condition, refraining from invasive therapy with palliation of discomfort will be the only appropriate option left [15]. Therapy for
any emergency depends on the individual case and ethical considerations regarding extensive procedures, quality of life, and continuation of treatment [112]. It is essential to inform the patient and
family about the prognosis of the condition, treatment options, and
the expected impact and beneﬁt of treatment. Personalized policies
and a multidisciplinary approach are necessary for optimal treatment and/or palliation, to sufﬁce the patient’s and families wishes,
and to prevent unnecessary invasive procedures at the end of life.
Summary
To our knowledge, this is the ﬁrst review on surgical emergencies in oncology. There are various surgical emergencies that can
occur in cancer patients and these can have either benign or
malignant origin. The most frequent surgical emergency experienced by cancer patients is obstruction of the gastrointestinal tract.
Obstruction can also develop in other structures, such as the
urinary tract, airway, or spinal cord. Other surgical emergencies
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include perforation of the gastrointestinal tract, bleeding events,
infections due to immune deﬁciency, and pathological fractures.
The patient’s performance status, cancer stage and prognosis, type
and severity of the emergency, and – most importantly – the
patient’s wishes regarding invasiveness of treatment are essential
during the decision making for optimal management. The complications of the oncologic emergency can be more life threatening
than the risks of an intervention, whereas for others, the intervention itself can cause worse outcome and shorten survival. The institution of palliative (terminal) care may be more appropriate for
some patients. Personalized policies and a multidisciplinary
approach are necessary for optimal treatment and/or palliation,
to sufﬁce the patient’s and families wishes, and to prevent unnecessary invasive procedures at the end of life.
Conﬂict of interest
None declared.
Role of the funding source
M.R.F. Bosscher MD received a research Grant from the Groningen Melanoma and Sarcoma Foundation.
References
[1] Ferlay J, Shin HR, Bray F, et al. Estimates of worldwide burden of cancer in
2008: GLOBOCAN 2008. Int J Cancer 2010;127:2893.
[2] Bray F, Jemal A, Grey N, et al. Global cancer transitions according to the
Human Development Index (2008–2030): a population-based study. Lancet
Oncol 2012;13:790.
[3] Jemal A, Bray F, Center MM, et al. Global cancer statistics. CA Cancer J Clin
2011;61:69.
[4] Barnett A, Cedar A, Siddiqui F, et al. Colorectal cancer emergencies. J
Gastrointest Cancer 2013;44:132.
[5] Higdon ML, Higdon JA. Treatment of oncologic emergencies. Am Fam
Physician 2006;74:1873.
[6] Swenson KK, Rose MA, Ritz L, et al. Recognition and evaluation of oncologyrelated symptoms in the emergency department. Ann Emerg Med
1995;26:12.
[7] Hargarten SW, Richards MJ, Anderson AJ. Cancer presentation in the
emergency department: a failure of primary care. Am J Emerg Med
1992;10:290.
[8] Vandyk AD, Harrison MB, Macartney G, et al. Emergency department visits for
symptoms experienced by oncology patients: a systematic review. Support
Care Cancer 2012;20:1589.
[9] Mayer DK, Travers D, Wyss A, et al. Why do patients with cancer visit
emergency departments? Results of a 2008 population study in North
Carolina. J Clin Oncol 2011;29:2683.
[10] Wallace EM, Cooney MC, Walsh J, et al. Why do palliative care patients
present to the emergency department? Avoidable or unavoidable? Am J Hosp
Palliat Care 2013;30:253.
[11] Barbera L, Taylor C, Dudgeon D. Why do patients with cancer visit the
emergency department near the end of life? CMAJ 2010;182:563.
[12] Katabathina VS, Restrepo CS, Betancourt Cuellar SL, et al. Imaging of oncologic
emergencies: what every radiologist should know. Radiographics
2013;33:1533.
[13] Cervantes A, Chirivella I. Oncological emergencies. Ann Oncol 2004;15(Suppl.
4):iv299.
[14] Barnet CS, Arriaga AF, Hepner DL, et al. Surgery at the end of life: a pilot study
comparing decedents and survivors at a tertiary care center. Anesthesiology
2013;119:796.
[15] Sussman JJ. Surgical emergencies in the cancer patient. In: Norton JA, editor.
Surgery: basic science and clinical evidence. New York: Springer-Verlag;
2007. p. 2117.
[16] Kwok AC, Semel ME, Lipsitz SR, et al. The intensity and variation of surgical
care at the end of life: a retrospective cohort study. Lancet 2011;378:1408.
[17] Wright AA, Mack JW, Kritek PA, et al. Inﬂuence of patients’ preferences and
treatment site on cancer patients’ end-of-life care. Cancer 2010;116:4656.
[18] McCurdy MT, Shanholtz CB. Oncologic emergencies. Crit Care Med
2012;40:2212.
[19] Samphao S, Eremin JM, Eremin O. Oncological emergencies: clinical
importance and principles of management. Eur J Cancer Care (Engl)
2010;19:707.
[20] Tan SJ. Recognition and treatment of oncologic emergencies. J Infus Nurs
2002;25:182.

1035

[21] Lewis MA, Hendrickson AW, Moynihan TJ. Oncologic emergencies:
pathophysiology, presentation, diagnosis, and treatment. CA Cancer J Clin
2011.
[22] Seth R, Bhat AS. Management of common oncologic emergencies. Indian J
Pediatr 2011;78:709.
[23] Stolinsky DC. Emergencies in oncology. Current management. West J Med
1978;129:169.
[24] Demshar R, Vanek R, Mazanec P. Oncologic emergencies: new decade, new
perspectives. AACN Adv Crit Care 2011;22:337.
[25] Mirensky TL, Schuster KM, Ali UA, et al. Outcomes of small bowel obstruction
in patients with previous gynecologic malignancies. Am J Surg 2012;203:472.
[26] Francescutti V, Miller A, Satchidanand Y, et al. Management of bowel
obstruction in patients with stage IV cancer: predictors of outcome after
surgery. Ann Surg Oncol 2012;20:707.
[27] Prost AlDJ, Douard R, Malamut G, et al. Small bowel obstruction in patients
with a prior history of cancer: predictive ﬁndings of malignant origins. World
J Surg 2014;38:363.
[28] Tang E, Davis J, Silberman H. Bowel obstruction in cancer patients. Arch Surg
1995;130:832.
[29] Thomas Jr CR, Carter IK, Leslie WT, Sutton F. Common emergencies in
cancer medicine: hematologic and gastrointestinal syndromes. J Natl Med
Assoc 1992;84:165.
[30] Miller G, Boman J, Shrier I, Gordon PH. Readmission for small-bowel
obstruction in the early postoperative period: etiology and outcome. Can J
Surg 2002;45:255.
[31] Miller G, Boman J, Shrier I, Gordon PH. Small-bowel obstruction secondary to
malignant disease: an 11-year audit. Can J Surg 2000;43:353.
[32] Turnbull AD, Guerra J, Starnes HF. Results of surgery for obstructing
carcinomatosis of gastrointestinal, pancreatic, or biliary origin. J Clin
Oncol 1989;7:381.
[33] Mulley AG, Trimble C, Elwyn G. Stop the silent misdiagnosis: patients’
preferences matter. BMJ 2012;345:e6572.
[34] Soriano A, Davis MP. Malignant bowel obstruction: individualized treatment
near the end of life. Cleve Clin J Med 2011;78:197.
[35] De Palma GD, di Matteo E, Romano G, et al. Plastic prosthesis versus
expandable metal stents for palliation of inoperable esophageal thoracic
carcinoma: a controlled prospective study. Gastrointest Endosc 1996;43:
478.
[36] Adam A, Ellul J, Watkinson AF, et al. Palliation of inoperable esophageal
carcinoma: a prospective randomized trial of laser therapy and stent
placement. Radiology 1997;202:344.
[37] Siersema PD, Hop WC, Dees J, et al. Coated self-expanding metal stents
versus latex prostheses for esophagogastric cancer with special reference
to prior radiation and chemotherapy: a controlled, prospective study.
Gastrointest Endosc 1998;47:113.
[38] Vasas P, Wiggins T, Chaudry A, et al. Emergency presentation of the gastric
cancer; prognosis and implications for service planning. World J Emerg Surg
2012;7:31.
[39] Ketcham AS, Hoye RC, Pilch YH, Morton DL. Delayed intestinal obstruction
following treatment for cancer. Cancer 1970;25:406.
[40] Stellato TA, Shenk RR. Gastrointestinal emergencies in the oncology patient.
Semin Oncol 1989;16:521.
[41] Theis VS, Sripadam R, Ramani V, Lal S. Chronic radiation enteritis. Clin Oncol
(R Coll Radiol) 2010;22:70.
[42] Abbas SM, Merrie AE. Resection of peritoneal metastases causing malignant
small bowel obstruction. World J Surg Oncol 2007;5:122.
[43] Butler JA, Cameron BL, Morrow M, et al. Small bowel obstruction in patients
with a prior history of cancer. Am J Surg 1991;162:624.
[44] Sagar J. Colorectal stents for the management of malignant colonic
obstructions. Cochrane Database Syst Rev 2011:CD007378.
[45] Harrison ME, Anderson MA, Appalaneni V, et al. The role of endoscopy in the
management of patients with known and suspected colonic obstruction and
pseudo-obstruction. Gastrointest Endosc 2010;71:669.
[46] Cuffy M, Abir F, Audisio RA, Longo WE. Colorectal cancer presenting as
surgical emergencies. Surg Oncol 2004;13:149.
[47] Pothuri B, Vaidya A, Aghajanian C, et al. Palliative surgery for bowel
obstruction in recurrent ovarian cancer: an updated series. Gynecol Oncol
2003;89:306.
[48] Saunders MD. Acute colonic pseudo-obstruction. Best Pract Res Clin
Gastroenterol 2007;21:671.
[49] Brar SS, Mahar AL, Helyer LK, et al. Processes of care in the multidisciplinary
treatment of gastric cancer: results of a RAND/UCLA expert panel. JAMA Surg
2014;149:18.
[50] No JH, Kim SW, Lim CH, et al. Long-term outcome of palliative therapy for
gastric outlet obstruction caused by unresectable gastric cancer in patients
with good performance status: endoscopic stenting versus surgery.
Gastrointest Endosc 2013;78:55.
[51] Segalin A, Bonavina L, Carazzone A, et al. Improving results of esophageal
stenting: a study on 160 consecutive unselected patients. Endoscopy
1997;29:701.
[52] Inaba Y, Yamaura H, Sato Y, et al. Percutaneous radiologic gastrostomy in
patients with malignant pharyngoesophageal obstruction. Jpn J Clin Oncol
2013;43:713.
[53] Nieman DR, Peters JH. Treatment strategies for esophageal cancer.
Gastroenterol Clin North Am 2013;42:187.

1036

M.R.F. Bosscher et al. / Cancer Treatment Reviews 40 (2014) 1028–1036

[54] Kim CG, Choi IJ, Lee JY, et al. Outcomes of second self-expandable metallic
stent insertion for malignant gastric outlet obstruction. Surg Endosc
2014;28:281.
[55] Tringali A, Didden P, Repici A, et al. Endoscopic treatment of malignant gastric
and duodenal strictures: a prospective, multicenter study. Gastrointest
Endosc 2014;79:66.
[56] Navaneethan U, Duvuru S, Jegadeesan R, et al. Factors associated with 30-day
readmission and long-term efﬁcacy of enteral stent placement for
malignancy. Surg Endosc 2014;28:1194.
[57] Didden P, Spaander MC, Bruno MJ, Kuipers EJ. Esophageal stents in malignant
and benign disorders. Curr Gastroenterol Rep 2013;15:319.
[58] Keung EZ, Liu X, Nuzhad A, et al. In-hospital and long-term outcomes after
percutaneous endoscopic gastrostomy in patients with malignancy. J Am Coll
Surg 2012;215:777.
[59] Ripamonti CI, Easson AM, Gerdes H. Management of malignant bowel
obstruction. Eur J Cancer 2008;44:1105.
[60] Tantau M, Mosteanu O, Pop T, et al. Endoscopic therapy of Barrett’s esophagus
and esophageal adenocarcinoma. J Gastrointestin Liver Dis 2010;19:213.
[61] Lambert R. Treatment of esophagogastric tumors. Endoscopy 2003;35:118.
[62] Regimbeau JM, Panis Y, Gouzi JL, Fagniez PL. Operative and long term results
after surgery for chronic radiation enteritis. Am J Surg 2001;182:237.
[63] Perrakis N, Athanassiou E, Vamvakopoulou D, et al. Practical approaches to
effective management of intestinal radiation injury: beneﬁt of resectional
surgery. World J Gastroenterol 2011;17:4013.
[64] Amiot A, Joly F, Lefevre JH, et al. Long-term outcome after extensive intestinal
resection for chronic radiation enteritis. Dig Liver Dis 2013;45:110.
[65] Lefevre JH, Amiot A, Joly F, et al. Risk of recurrence after surgery for chronic
radiation enteritis. Br J Surg 2011;98:1792.
[66] Onodera H, Nagayama S, Mori A, et al. Reappraisal of surgical treatment for
radiation enteritis. World J Surg 2005;29:459.
[67] Koperna T, Kisser M, Schulz F. Emergency surgery for colon cancer in the
aged. Arch Surg 1997;132:1032.
[68] Limpert P, Longo WE, Kelemen PR, et al. Colon and rectal cancer in the elderly.
High incidence of asymptomatic disease, less surgical emergencies, and a
favorable short-term outcome. Crit Rev Oncol Hematol 2003;48:159.
[69] Kolomainen DF, Daponte A, Barton DP, et al. Outcomes of surgical
management of bowel obstruction in relapsed epithelial ovarian cancer
(EOC). Gynecol Oncol 2012;125:31.
[70] Feuer DJ, Broadley KE, Shepherd JH, Barton DP. Systematic review of surgery
in malignant bowel obstruction in advanced gynecological and
gastrointestinal cancer. The Systematic Review Steering Committee.
Gynecol Oncol 1999;75:313.
[71] Feuer DJ, Broadley KE, Shepherd JH, Barton DP. Surgery for the resolution of
symptoms in malignant bowel obstruction in advanced gynaecological and
gastrointestinal cancer. Cochrane Database Syst Rev 2000:CD002764.
[72] Chiarugi M, Galatioto C, Panicucci S, et al. Oncologic colon cancer resection in
emergency: are we doing enough? Surg Oncol 2007;16(Suppl. 1):S73.
[73] Kwok AC, Lipsitz SR, Bader AM, Gawande AA. Are targeted preoperative risk
prediction tools more powerful? A test of models for emergency colon
surgery in the very elderly. J Am Coll Surg 2011;213:220.
[74] Zhang Y, Shi J, Shi B, et al. Self-expanding metallic stent as a bridge to surgery
versus emergency surgery for obstructive colorectal cancer: a meta-analysis.
Surg Endosc 2012;26:110.
[75] Geraghty J, Sarkar S, Cox T, et al. Management of large bowel obstruction with
self-expanding metal stents. A multicentre retrospective study of factors
determining outcome. Colorectal Dis 2014;16:476.
[76] van Hooft JE, Bemelman WA, Oldenburg B, et al. Colonic stenting versus
emergency surgery for acute left-sided malignant colonic obstruction: a
multicentre randomised trial. Lancet Oncol 2011;12:344.
[77] Cennamo V, Luigiano C, Manes G, et al. Colorectal stenting as a bridge to
surgery reduces morbidity and mortality in left-sided malignant obstruction:
a predictive risk score-based comparative study. Dig Liver Dis 2012;44:508.
[78] Tilney HS, Lovegrove RE, Purkayastha S, et al. Comparison of colonic stenting
and open surgery for malignant large bowel obstruction. Surg Endosc
2007;21:225.
[79] Huang X, Lv B, Zhang S, Meng L. Preoperative colonic stents versus emergency
surgery for acute left-sided malignant colonic obstruction: a meta-analysis. J
Gastrointest Surg 2014;18:584.
[80] Ho KS, Quah HM, Lim JF, et al. Endoscopic stenting and elective surgery versus
emergency surgery for left-sided malignant colonic obstruction: a
prospective randomized trial. Int J Colorectal Dis 2012;27:355.
[81] Kavanagh DO, Nolan B, Judge C, et al. A comparative study of short- and
medium-term outcomes comparing emergent surgery and stenting as a
bridge to surgery in patients with acute malignant colonic obstruction. Dis
Colon Rectum 2013;56:433.
[82] Kogut MJ, Bastawrous S, Padia S, Bhargava P. Hepatobiliary oncologic
emergencies: imaging appearances and therapeutic options. Curr Probl
Diagn Radiol 2013;42:113.

[83] McGrath PC, McNeill PM, Neifeld JP, et al. Management of biliary obstruction
in patients with unresectable carcinoma of the pancreas. Ann Surg
1989;209:284.
[84] Tonozuka R, Itoi T, Sofuni A, et al. Endoscopic double stenting for the
treatment of malignant biliary and duodenal obstruction due to pancreatic
cancer. Dig Endosc 2013;25(Suppl. 2):100.
[85] van Delden OM, Lameris JS. Percutaneous drainage and stenting for palliation
of malignant bile duct obstruction. Eur Radiol 2008;18:448.
[86] Chen MY, Zagoria RJ, Dyer RB. Radiologic ﬁndings in acute urinary tract
obstruction. J Emerg Med 1997;15:339.
[87] Misra S, Coker C, Richenberg J. Percutaneous nephrostomy for ureteric
obstruction due to advanced pelvic malignancy: have we got the balance
right? Int Urol Nephrol 2013;45:627.
[88] Chung KJ, Park BH, Park B, et al. Efﬁcacy and safety of a novel, double-layered,
coated, self-expandable metallic mesh stent (Uventa) in malignant ureteral
obstructions. J Endourol 2013;27:930.
[89] Wassermann K, Eckel HE, Michel O, Muller RP. Emergency stenting of
malignant obstruction of the upper airways: long-term follow-up with two
types of silicone prostheses. J Thorac Cardiovasc Surg 1996;112:859.
[90] Christian E, Adamietz IA, Willich N, et al. Radiotherapy in oncological
emergencies – ﬁnal results of a patterns of care study in Germany, Austria
and Switzerland. Acta Oncol 2008;47:81.
[91] Thomas Jr CR, Wood LV, Douglas JG, et al. Common emergencies in cancer
medicine: infectious and treatment-related syndromes, Part I. J Natl Med
Assoc 1994;86:765.
[92] Hohenberger P, Buchheidt D. Surgical interventions in patients with
hematologic malignancies. Crit Rev Oncol Hematol 2005;55:83.
[93] Morgan C, Tillett T, Braybrooke J, Ajithkumar T. Management of uncommon
chemotherapy-induced emergencies. Lancet Oncol 2011;12:806.
[94] Katz JA, Wagner ML, Gresik MV, et al. Typhlitis. An 18-year experience and
postmortem review. Cancer 1990;65:1041.
[95] Moir CR, Scudamore CH, Benny WB. Typhlitis: selective surgical
management. Am J Surg 1986;151:563.
[96] Mower WJ, Hawkins JA, Nelson EW. Neutropenic enterocolitis in adults with
acute leukemia. Arch Surg 1986;121:571.
[97] Skibber JM, Matter GJ, Pizzo PA, Lotze MT. Right lower quadrant pain in
young patients with leukemia. A surgical perspective. Ann Surg 1987;
206:711.
[98] Keidan RD, Fanning J, Gatenby RA, Weese JL. Recurrent typhlitis. A
disease resulting from aggressive chemotherapy. Dis Colon Rectum 1989;
32:206.
[99] Mandava N, Kumar S, Pizzi WF, Aprile IJ. Perforated colorectal carcinomas.
Am J Surg 1996;172:236.
[100] Kesisoglou I, Pliakos I, Sapalidis K, et al. Emergency treatment of complicated
colorectal cancer in the elderly. Should the surgical procedure be inﬂuenced
by the factor ‘age’? Eur J Cancer Care (Engl) 2010;19:820.
[101] Rutkowski P, Ruka W. Emergency surgery in the era of molecular treatment
of solid tumours. Lancet Oncol 2009;10:157.
[102] Abu-Hejleh T, Mezhir JJ, Goodheart MJ, Halfdanarson TR. Incidence and
management of gastrointestinal perforation from bevacizumab in advanced
cancers. Curr Oncol Rep 2012;14:277.
[103] Lee HJ, Park do J, Yang HK, et al. Outcome after emergency surgery in gastric
cancer patients with free perforation or severe bleeding. Dig Surg
2006;23:217.
[104] Pereira J, Phan T. Management of bleeding in patients with advanced cancer.
Oncologist 2004;9:561.
[105] Ibrahim T, Mercatali L, Amadori D. A new emergency in oncology: bone
metastases in breast cancer patients (review). Oncol Lett 2013;6:306.
[106] Thomas Jr CR, Stelzer KJ, Douglas JG, et al. Common emergencies in cancer
medicine: infectious and treatment-related syndromes, Part II. J Natl Med
Assoc 1994;86:839.
[107] Molloy AP, O’Toole GC. Orthopaedic perspective on bone metastasis. World J
Orthop 2013;4:114.
[108] Morgans AK, Smith MR. Bone-targeted agents: preventing skeletal
complications in prostate cancer. Urol Clin North Am 2012;39:533.
[109] Zhu M, Liang R, Pan LH, et al. Zoledronate for metastatic bone disease
and pain: a meta-analysis of randomized clinical trials. Pain Med 2013;
14:257.
[110] Mhaskar R, Redzepovic J, Wheatley K, et al. Bisphosphonates in multiple
myeloma: a network meta-analysis. Cochrane Database Syst Rev 2012;
5:CD003188.
[111] Dumont F, Mazouni C, Bitsakou G, et al. A pre-operative nomogram for
decision making in oncological surgical emergencies. J Surg Oncol 2014;
109:721.
[112] Saltbaek L, Michelsen HM, Nelausen KM, et al. Old age and poor prognosis
increase the likelihood of disagreement between cancer patients and their
oncologists on the indication for resuscitation attempt. Support Care Cancer
2013;21:3363.

