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 The optimal care for patients suffering from terminal and end-stage disease 
due to malignancies or other conditions has gained signifi cantly more atten-
tion by health-care professionals across all specialties. This is an important 
area for general surgeons – we always have performed procedures on termi-
nally ill patients but rarely described it as “Palliative Surgery”. 

 If we are already performing such surgery, why should we need to write a 
book about it? There are a number of excellent reasons to produce a book on 
this increasingly important subject. 

 The most important reason is perhaps our responsibility for such patients. 
During discussions with a colleague who is a palliative care physician, it 
became evident that surgeons are not keen to accept the responsibility for 
patients in their last weeks or even days of life. We might feel more comfort-
able with patients who have an excellent prognosis after our surgical efforts, 
and we might ignore the tremendous impact even a small improvement of 
quality of life can have for a palliative care patient. The idea for this book was 
born when another colleague could not fi nd a surgeon who was willing to 
create a stoma for a patient dying from metastatic rectal cancer but was suf-
fering from faecal vomiting due to his bowel obstruction. 

 This book encourages experienced as well as young surgeons to put their 
surgical skills and knowledge towards the symptomatic treatment of patients 
in their terminal phase of life. The book encourages us to assume the same 
responsibility for these patients as we are willing to take for those with a 
more positive prognosis. 

 A further important reason is the continuously increasing medical knowl-
edge that can obscure the understanding on relevant research results. This book 
provides evidence – where it is available – to make our surgical treatment deci-
sions reliable, reproducible and comparable. “Palliative Surgery” certainly is 
not to be placed at the end of the operating list to be done by the junior members 
of the surgical team. Surgical results must be of high quality, and research in 
this fi eld of surgery must be encouraged. A surgical textbook can contribute to 
this research and will help make sound surgical treatment decisions. 

 The growing relevance of palliative surgery is not only a very signifi cant 
development for surgeons but also for our patients: the end of curative sur-
gery does not mean that there is no way of surgical intervention for 
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 improvement of quality of life. The surgeon who was involved with the care 
of an individual patient can and should stay involved even when the curative 
approach clearly has failed. 

 The growing need for surgical palliation has developed due to the increas-
ing numbers of patients receiving palliative care as a consequence of our 
ageing population and the prolonged cancer survival as a result of improved 
treatment regimens. 

 Palliative care is usually provided within the setting of a multidisciplinary 
team, and a surgeon must be part of this team approach. Expert opinion of a 
general surgeon is needed to decide upon treatment options for a palliative 
care patient. It is therefore of importance to collect and analyse the available 
data on surgical treatment options for palliative patients in a consolidated 
reference textbook. This helps provide for sound judgement and reliable 
treatment planning for patients who are highly dependent on our help and 
guidance. Very often they are not fi t for a second opinion or a trip to a differ-
ent hospital to receive their care: this further increases our responsibility as 
care providers. 

 This book will help to improve surgical decision-making in palliative sur-
gery, encourage surgeons to assume responsibility for palliative care patients 
and, most importantly, improve the care offered to these patients. 

  Mount Gambier, SA  Matthias W. Wichmann, MD, FRACS 
  Woodville, SA  Guy Maddern, MBBS, PhD, MS, MD, FRACS  
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   Part I 

   Palliative Surgery: Behind the Scenes        



3M. Wichmann, G. Maddern (eds.), Palliative Surgery, 
DOI 10.1007/978-3-642-53709-7_1, © Springer-Verlag Berlin Heidelberg 2014

        The goal of clinical medicine is to improve or 
maintain the best possible health and well-being. 
An intervention is “palliative” when the primary 
aim is to optimise function or comfort without an 
expectation that the course of the illness will be 
changed. The philosophy of surgery is predicated 
on a localised, biomechanical intervention at a 
single point in time, often with an optimism 
focusing on what could be achieved. Conditions 
with potential surgical interventions that develop 
in advanced disease have widely varying mani-
festations and progression, making studies diffi -
cult, leading to greater reliance on clinical 
intuition for decision-making. 

 The person’s premorbid level of function, and 
the likelihood that any intervention will help 
them to return to, or maintain, better function, 
becomes the measures for decisions when consid-
ering palliative interventions. Principles include:
•    D o no harm  as surgery is trauma and, in some-

one with progressive, irreversible cachexia, 
anything that accelerates his/her deterioration 
is likely to compound disease progression 
even when minimally invasive.  

•   Just because something  could  be done does 
not mean that it  should  be done.     

1.1         Introduction 

 The goals of surgery and good palliative care are 
directly compatible, where shared clinical 
decision- making with a less-than-ideal evidence 
base requires close consultation between the 
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 disciplines. These decisions must be made with 
less certainty about outcomes and with greater 
regard for potential burdens because the risk/ben-
efi t ratio shifts rapidly at the end of life, and 
understanding this trajectory, above all else, is 
imperative to tailor such surgical care. 

 The goal of clinical medicine is to improve or 
maintain the best health and well-being possible. 
Many of the most striking advances in improving 
health outcomes in the last century have been 
driven by the ability of clinicians to safely deliver 
surgical interventions. 

 More recently, the advances in health out-
comes have refl ected decreasing mortality from 
many acute diseases, leaving instead an increas-
ing and paradoxical legacy of chronic, complex 
diseases. Many of these diseases become pro-
gressive, leading eventually or contributing to 
death. The sum of these two changes across the 
second half of the twentieth century has funda-
mentally changed how we live and, subse-
quently, how we die. At the beginning of the 
twenty-fi rst century, most people in our commu-
nities will have foreknowledge of their death as 
they are most likely to experience a chronic pro-
gressive disease. This growing cohort of patients 
(many of whom owe their survival to the success 
of acute medicine and surgery) challenge our 
institutions and models of care on many levels 
and to a large extent constitute the specialty of 
palliative care.  

1.2     How Do Surgery and 
Palliative Care Fit Together? 

 Palliative care seeks to optimise comfort and 
function for people with advanced, progressive 
illness. Physical, social, existential, psychologi-
cal and sexual dimensions of personhood are 
addressed. The goal of an intervention is “pallia-
tive” anytime that the primary aim of a clinician 
is to optimise function or comfort without the 
expectation that the course of the illness will be 
changed. The population under consideration are 
characterised by “frailty”, irrespective of age. 
Much of the acute care that is offered has a 
 palliative intent, with one recent census of 

 hospital inpatients estimating that palliation was 
the goal of care for one third of all inpatients [ 1 ]. 

 The philosophy of surgery on the other hand is 
predicated on a localised, biomechanical inter-
vention: a blockage is stented or bypassed; a per-
foration is repaired; bleeding is stemmed; a 
cancer is excised. The whole patient and their 
context are considered and respected, but the 
therapy is localised in time and place – emphatic, 
targeted and often bold. For a surgeon, the well- 
being of the whole patient is improved by solving 
a discrete problem. The ability to perform a pro-
cedure and provide the immediate post-operative 
care safely has continued to improve rapidly. 
Surgery’s advances have been enabled by quanti-
tative methods of research and practice. 
Quantitative methods are at their fi nest in situa-
tions with some regularity and reproducibility: 
normal anatomy and tissue biomechanics, expec-
tations of infl ammation, healing and repair and a 
predictable natural history of well-understood 
and relatively common diseases. Conditions that 
develop subsequently are not so straightforward, 
and it becomes more diffi cult to predict outcomes 
once systemic disease is established with its 
widely varying manifestations and progression – 
once it is “off the rails”. 

 Quantitative methods are less suited to the 
complexities of many of the palliative care prob-
lems that have a potential surgical intervention 
associated with them. Many competent research-
ers have looked at the problems of palliative care 
patients that might be amenable to surgery for 
consistency and patterns (signals within the 
noise) and have not found them. A Cochrane 
Review summarises them. So strong and embed-
ded is the quantitative approach, however, that 
failures of the technique are seen to be failures of 
the researchers who have been bold enough to 
tackle these challenges – failures rather than an 
acknowledgment that many of these individual 
clinical problems reside in a realm of clinical 
experience beyond the quantitative, even when 
relatively large numbers of patients and their out-
comes are aggregated, demanding instead a realm 
of “rule of thumb”, based fi rmly on the basic 
principles of surgery and “surgical wisdom” 
(whatever that encompasses). 

D.C. Currow and J. Cartmill
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 With a recurrence of cancer, for example, the 
anatomy is altered, the biomechanics of the tissue 
are different and the nutritional state is often 
already compromised. Such problems are multi-
plied if there are a number of sites of recurrence 
in the one person. Response to surgery is unpre-
dictable, the risks are higher and the payoff can 
seem relatively poor. The systematic approaches 
on which we rely to build our practices may not 
provide the specifi c answers seen in other areas 
of surgery. This leads to a much greater reliance 
on narrative and intuition. 

 In parallel with the rapid advances in surgery 
and the clinical supports required before and 
after the operating suite that have developed in 
the last 50 years, palliative care developed as a 
counterculture to mainstream health services in 
reaction to:
•    The perceived failure of the health system to 

acknowledge that people die  
•   That most deaths are  not  a failure of the clini-

cians involved in care nor the health systems 
that delivers care  

•   That people have specifi c conversations, goals 
and tasks that are important for them and their 
surviving families when death becomes the 
inevitable outcome of a particular condition    
 At its inception, this counterculture arguably 

ignored key opportunities for active intervention 
that might have improved the well-being of 
patients – because patients had been labelled 
“palliative”. However, there have been funda-
mental shifts in attitude from both within and 
outside the specialty. Palliative care specialists 
are now more likely to actively embrace interven-
tions that will optimise function or comfort in 
people likely to tolerate a procedure. Over the 
same period palliative care has proved its value to 
the extent that the interventional specialities are 
now more willing collaborators. 

 One of the challenges of collaboration 
between surgeons and palliative care physicians 
is their profound differences in focus and experi-
ence. Surgery usually encounters patients early in 
a disease with a discrete, localised mechanical 
problem, a problem with a surgical solution that 
is well practised, trusted and reliable. Palliative 
care encounters patients in much more general 

[global] terms. A surgeon considers the mobility 
of a tumour, for example, or the state of nutrition. 
A palliative care specialist, in the setting of meta-
static cancer, considers the (often long) plateau 
phase where a person’s overall condition 
(refl ected in their level of function) is relatively 
stable, noting that once function starts to decline, 
the trajectory to death is rapid. In this setting, the 
major prognostic feature is overall well-being 
rather than the organs in which metastases appear, 
refl ecting that advanced cancer is a systemic dis-
ease causing systemic decline. Increasing global 
frailty is the hallmark of death approaching. 

 There are few randomised controlled trials of 
surgical care compared to other ways of dealing 
with symptomatic problems, and the few studies 
that do exist often stratify on the basis of 
 performance status. Those with poor perfor-
mance status tend to be systematically excluded. 
The absence of research says a great deal about 
the complexity of the problem and how diffi cult it 
is to tease out strands of consistent experience 
that can be applied generally to clinical 
decision-making. 

 Where guidelines fail – and they fail often in 
the palliative care setting – the challenge becomes 
clinically dealing with uncertainty. Once such 
uncertainty is recognised because of a lack of 
applicable evidence, then there are ways to 
 navigate the circumstances based on values, 
fi rst principles and clinical experience. While 
acknowledging that some of the principles, apho-
risms and rules of thumb are contradictory, some 
are presented here; some are surgical and some 
are palliative. Clinical experience, narrative evi-
dence and intuition may be all the guidance that 
is available. First,  do no harm  is a good start. 
Surgery is trauma, not a magic wand, and we 
should never underestimate just how much worse 
an operation can make things for someone with 
established cachexia and no way of reversing the 
underlying disease state. 

 If a person is in a catabolic state, anything that 
accelerates his/her deterioration is likely to be 
irreversible. The trauma of surgery compounds 
the deterioration of the disease itself. The 
 systemic well-being of the person is a key index 
of ability to withstand the catabolic insult of 

1 Surgery and Palliative Care: Is There Common Ground or Simply a Clash of Cultures?
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 surgery, no matter how minimally invasive that 
surgical procedure may appear to be. People with 
established and progressive cachexia are unlikely 
to tolerate even the most straightforward proce-
dure. Importantly, such cachexia is not limited to 
people with cancer but seen also in advanced 
AIDS, neurodegenerative diseases and end-stage 
organ failure. The ability to recover from surgery 
is going to be limited and arguably may hasten 
dying even if the surgery itself is deemed “a 
 success”. Minimally invasive techniques alter 
this balance between metabolic insult and bene-
fi t. Modern technologies (often minimally inva-
sive) fi nd niche applications in this area (stents, 
 multiplex vascular access ports for isolated 
organ perfusion or transarterial embolisation, as 
examples). 

 The overall condition of the patient must be 
weighed against the proposed intervention in a 
multifactorial calculus that has little certainty. 
Systemically, what is the overall condition of the 
person? Where might this person be in their dis-
ease trajectory either with or without the inter-
vention proposed? What has been the rate of 
(irreversible) systemic decline in the last week/
month/quarter? Rapid decline without a revers-
ible cause is likely to delineate a very short prog-
nosis, while a slower decline is likely to indicate 
a longer prognosis. Ultimately, is this person oth-
erwise going to tolerate this procedure and live 
long enough to recover from the effects of the 
procedure to enjoy the benefi ts offered? 

 Optimism underscores the surgical approach 
and where there is uncertainty there can be good 
surprises as well as sad ones; an obstruction can be 
benign but sadly even a benign obstruction in 
someone with widespread metastatic disease may 
be the harbinger of death, with or without surgery. 

 As an example, the surgical approach tailored 
to the person with advanced disease may include 
consciously seeking to:
•    Make an incision to avoid tumour mass and 

come in close to adjacent loops of obstructed 
and collapsed bowel  

•   Use non-absorbable rather than a dissolving 
suture  

•   Bypass rather than attempting to resect a 
fi stula    

 Should the patient be nursed on the surgical 
ward with its rigour and focus or stay where it 
might be quieter and enjoy his/her existing 
 relationships with staff? 

 Within any health-care system, there will 
be additional layers of often confounding com-
plexity to interpret and resolve: an operating room 
and staff must be available; does the surgeon have 
the emotional reserve or the time and energy to 
take the case on? To suggest that these factors may 
infl uence clinical decision-making is offensive to 
some clinicians; however, evidence suggests that 
logistics and even fi nancial considerations do have 
a bearing on the care that is offered.  

    Conclusion 

 Ultimately, the goals of surgery and those of 
good palliative care are directly compatible. 
They belong in the realm of shared clinical 
decision- making where an evidence base may 
not be directly available and where the conse-
quences of decision-making are profound. 
The decisions must be made with less cer-
tainty as to the outcome and with greater 
regard for potential burdens than one is used 
to as a surgeon. 

 Where there are no quantitative data to 
help the calculus of risk and benefi t, uncer-
tainty cannot be solved in prospect. Patterns 
may be discernible in retrospect, and as expe-
rience, however fragmented and heterogenous, 
accrues, such experience is audited with the 
expectation that at some point signals may 
emerge from the noise. Any data collection 
will be confounded by the development of new 
techniques as surgical and engineering imagi-
nations innovate. It is complicated, it is chang-
ing and it is fuelled by an optimism of diversity, 
imagination and resilience. The advances of 
surgery in generating less morbidity and more 
predictable benefi t that have been developed, 
especially in the last two decades, have 
opened opportunities for palliative interven-
tions which, in carefully selected cases, offer 
demonstrable benefi t. This “shifting ground” 
is to be welcomed in the palliative setting, 
tempered by profound and humble respect for 
the person who is dying and their family. 

D.C. Currow and J. Cartmill
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 Just because something  can  be done does not 
mean that it  should  be done. As someone dete-
riorates systemically, the risk/benefi t ratio starts 
to shift rapidly, and understanding this trajec-
tory, above all else, is imperative to tailor surgi-
cal care to the individual as death approaches.     
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        In resource-rich countries, chronic complex 
 diseases have largely replaced acute causes of 
disability and death. There is now a need for 
every clinician to be able to take a  palliative 
approach.  This is defi ned as the ability to deal 
with key elements of clinical care for someone 
who has a progressive illness that is likely to lead 
to death and their caregivers. The key elements of 
a  palliative approach  are access; collaborative 
interdisciplinary team-based care; defi ning the 
goals of care; evaluating the “net effect” of any 
treatments or interventions addressing, where 
relevant, issues of withholding and withdrawing 
treatment; determining preferred place of care 
and, separately, the preferred place at the time of 
death; and managing care transitions. 

 For patients, there is evidence of improved 
symptom control, better met needs, better satisfac-
tion with care and better quality of dying and 
improved comfort in the last 2 weeks of life. 
Having relinquished their roles, caregivers for 
people at the end of life who have used specialist 
palliative care services had better long-term sur-
vival and were better able to adjust to their changed 
circumstances. Specialist palliative care services 
are also associated with better met caregiver needs, 
improved satisfaction with care and less caregiver 
anxiety. For health systems, benefi ts include 
reduced inpatient stays, fewer presentations to the 
emergency department and reduced overall costs. 

 Patient-defi ned areas of importance include 
the ability to carry out one’s affairs as the end-of- 
life approaches, resolving relationship issues and 
being involved in decision-making. Specialist 
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supportive and palliative care has services which 
are charged with providing team-based clinical 
care to people with the most complex end-of-life 
care needs and their families, as well as and con-
sultative support for colleagues providing care 
where the patient or family have less complex 
needs. Ensuring all people have access to best pal-
liative care is dependent upon an on going com-
mittment to ensuring that: there is adequate 
education at an undergraduate, postgraduate and 
 post-registration level; and high-quality research 
that continues to refi ne the evidence base for clini-
cal care that is offered; and health services are 
structured to optimally deliver these services.  

2.1         Introduction 

 Palliative medicine grew out of a counterculture 
to perceptions in the 1950s and 1960s that the 
major causes of death and disability were all but 
addressed [ 1 ]. As such, death and dying were not 
areas that were receiving serious attention both 
academically and clinically. Palliative care was a 
reaction in many ways to the perception that 
death was a clinical “failure”. Although much of 
our health system spends time concerned that 
death may be a consequence of poor care or iatro-
genic, the vast majority of deaths are, or should 
now be, expected in clinical care, since mortality 
patterns have changed rapidly in the last century. 

 In resource-rich countries, chronic complex 
diseases have largely replaced acute causes of 
disability and death. This has meant that life 
expectancy has increased but, at the same time, 
the causes of death have shifted from maternal 
and child health, trauma, infection and acute car-
diovascular diseases to chronic, progressive ill-
nesses such as cancer, organ failure and 
neurodegenerative diseases. For example, rarely 
are young healthy people dying of community- 
acquired pneumonia and the rates of death from 
acute myocardial infarction in the fi fth and sixth 
decade continue to decline. Such changes in the 
causes of death and disability have required a sig-
nifi cant paradigm shift in the clinical care of peo-
ple across the community. There is now a need 
for every clinician to be able to take a  palliative 

approach.  This is defi ned as the ability to deal 
with key elements of clinical care for someone 
who has a life-limiting illness as well as support-
ing their caregivers. A  palliative approach  is not 
limited by the physical setting in which care is 
delivered. Whether the person with the life- 
limiting illness is based at home, or in an institu-
tional setting, quality palliative care can and 
should be delivered. 

 How does one defi ne a patient where the intent 
should be palliative? Essentially, if a person has a 
progressive illness that is likely to lead to death, 
then a  palliative approach  should be taken. This 
in no way precludes the use of disease-modifying 
therapies. Indeed, a  palliative approach  should 
be taken in tandem with disease-modifying thera-
pies, using both approaches to ensure that care is 
optimised for patients. Lynn et al. use the ques-
tion “Would you be surprised to hear that this 
person had died in the next 12 months?” [ 2 ]. This 
question does not limit supportive and palliative 
care to the last 12 months of life, but does help to 
frame clinical thinking on the matter. 

 This chapter provides an overview of out-
comes from quality research into the net effects 
of engaging palliative care, the palliative care 
needs of surgical patients and their caregivers, 
the models of care confi gured to address patients’ 
palliative care needs and the key elements that 
clinicians need to consider when providing a 
  palliative approach .  

2.2     What Differences 
Do Hospice/Palliative 
Care Services Make? 

 Evidence from good quality health services 
research has been evolving over the last 30 years. 
This has been complemented by increasingly 
sophisticated population-based studies that help 
to identify key associations between the uptake 
of specialist palliative care services and outcomes 
for patients, for their caregivers and for the health 
system in which they are treated. This creates two 
levels of evidence – rigorous randomised trials 
and other interventional studies from which cau-
sality can be derived – and observational studies 

D.C. Currow and J.L. Phillips



11

where only associations can be drawn. Data are 
available at patient, caregiver, service and health 
systems levels. 

 For patients, there is evidence of improved 
symptom control, better met needs, better satis-
faction with care and better quality of dying and 
improved comfort in the last 2 weeks of life [ 3 ]. 
Both a randomised controlled trial (RCT) and a 
high-quality observational study have suggested 
that there may be survival benefi t in late-stage 
disease with referral to palliative care [ 4 ,  5 ], 
although this may be that premature mortality 
was avoided in the hospice/palliative care group 
[ 6 ]. There appears to be benefi t in better main-
taining function in people with a multidisci-
plinary approach that includes specialists and 
primary clinical staff joining the patient and 
caregiver in at least one case conference [ 7 ]. 
Having controlled for major factors known to be 
associated with poor health in general, being a 
caregiver is a risk factor for poor health outcomes 
[ 8 ]. Having relinquished their roles, caregivers 
for people at the end of life who have used spe-
cialist palliative care services had better long-
term survival and were better able to adjust to 
their changed circumstances [ 9 ,  10 ]. Specialist 
palliative care services are also associated with 
better met caregiver needs, improved satisfaction 
with care and less caregiver anxiety [ 3 ]. 
For health systems, benefi ts include reduced 
inpatient stays, fewer presentations to the emer-
gency department and reduced overall costs 
[ 7 ,  11 – 13 ]. 

 The World Health Organization has not only 
sought to defi ne “palliative care” in ways that it 
has not done for other areas of clinical care but 
also set out the framework for service delivery 
[ 14 ]. The basic framework includes that:
•    There should be early introduction of pallia-

tive care – that is, once there is recognition 
that this person’s life is likely to be shortened 
as a result of this illness.  

•   Palliative care can and often should be pro-
vided in parallel with disease-modifying 
therapies.  

•   This requires careful and repeated assessment 
of the patient and their caregivers throughout 
the course of the life-limiting illness.     

2.3     Needs and Priorities 
of Patients and Families 

 Patient-defi ned areas of importance include the 
ability to carry out one’s affairs as the end-of-life 
approaches, resolving relationship issues and 
being involved in decision-making [ 15 – 17 ]. 
Without excellent physical symptom control, it is 
almost impossible to carry out these important 
end-of-life tasks [ 17 ]. Planning for one’s death 
includes being part of discussing what is impor-
tant at that time, ensuring that legacy issues are 
actively addressed (How does one want to be 
remembered? Are there unfi nished projects?) and 
ensuring that one’s wishes are known and are 
going to be respected while dying and once dead. 

 Being alert throughout the life-limiting illness 
is incredibly important to patients who are facing 
death. By contrast health professionals would 
often regard physical symptom control as more 
important than being cognitively intact [ 17 ]. 
Although a great deal of health policy is now 
advocating for home death, the place of care is 
actually far less important to patients if their fam-
ily and friends are able to freely spend time with 
them and to support them. “Home death” as an 
outcome measure  per se  fails to refl ect the com-
plexities of care and the demands made of family 
and friends as they provide the bulk of that care.  

2.4     Providing a Palliative 
Approach in the Surgical 
Setting 

 The speciality of supportive and palliative care 
has grown up charged with the responsibility of 
providing team-based clinical care to the people 
at the end of life with the most complex needs 
and their families and consultative support for 
colleagues providing care where the patient or 
family have less complex needs; ensuring that 
there is adequate education at an undergraduate, 
postgraduate and post-registration level; and 
ensuring that high-quality research is continuing 
to refi ne the evidence-base for clinical care that is 
offered and the way that health services are struc-
tured to deliver optimally these services. 

2 Models of Care in Palliative Medicine
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 In the developed world, the majority of deaths 
occur in acute care, and this trend is expected to 
increase in line with population ageing and 
changing patterns of caregiver availability. These 
secular trends in where care is provided, espe-
cially in the terminal phases of a life-limiting ill-
ness, vary widely from country to country 
depending on health and social system drivers. 
A small proportion of all acute care deaths will 
be managed by the patients’ surgical team, with 
support from a specialist palliative care team, as 
required. 

 Despite the increase in the number of pallia-
tive care services within the acute care sector 
over the past two decades, in the USA these ser-
vices are more likely to be based in larger hospi-
tals, academic medical centres, not-for-profi t 
hospitals and VA hospitals compared to other 
hospitals [ 18 ]. These consultative palliative care 
services are most frequently called upon to sup-
port the treating team with discussions about 
prognosis and goals of care, pursuing documen-
tation of advance directives, discussion about 
foregoing specifi c treatments and/or diagnostic 
interventions, family and patient support, dis-
charge planning and symptom management 
[ 19 ]. The input of hospital-based palliative care 
teams to patient’s care has been shown to 
improve symptom control and quality of life, 
alleviate emotional burden and improve care-
giver and patient satisfaction [ 3 ,  20 ,  21 ]. In the 
USA, palliative care provided to hospitalised 
patients with advanced disease has resulted in 
lower costs of care and less utilisation of inten-
sive care compared to similar patients receiving 
usual care [ 22 ]. 

 Following the high-profi le randomised con-
trolled trial (RCT) in the USA by Temel et al. [ 4 ] 
for people with advanced lung cancer where par-
ticipants were randomised to either early referral 
to palliative care or to routine care, there is now 
increasing interest in encouraging earlier referral 
to specialist palliative care services [ 23 ], which 
is appropriate for people with more complex 
needs [ 24 ]. Simultaneously, the timely initiation 
of a  palliative approach  is appropriate for peo-
ple whose care needs can be managed by their 
 existing care team.  

2.5     Key Elements of a Palliative 
Approach 

 The key elements of a  palliative approach  are 
access; collaborative interdisciplinary team- 
based care; defi ning the goals of care; evaluating 
the “net effect” of any treatments or interventions 
addressing, where relevant, issues of withholding 
and withdrawing treatment; determining pre-
ferred place of care and, separately, the preferred 
place at the time of death; and managing care 
transitions. 

2.5.1     Access 

 Palliative care is not limited by diagnosis – peo-
ple with cancer, AIDS, neurodegenerative dis-
eases or end-stage organ failure are all going to 
benefi t from a  palliative approach  and may 
require referral to specialist palliative care when 
the complexity of their needs exceeds the care 
offered by other disciplines including primary 
care or specialist surgery [ 25 ]. Likewise, pallia-
tive care is not limited by prognosis in the pres-
ence of a chronic, progressive life-limiting 
illness. The needs of patients and their caregivers 
should be the arbiter of the care that is offered in 
this setting. These needs include all of the 
domains that defi ne each of us (physical, social, 
existential, sexual, emotional, fi nancial and logis-
tical). The aim of care is to optimise function and 
comfort in each of these domains having been 
adequately assessed, minimise dependence and 
determine each caregiver’s willingness and abil-
ity to provide care and support. This approach 
enables the implementation of systematic care 
planning based upon a multifaceted assessment 
of the patients and their caregivers’ support 
needs.  

2.5.2    Collaborative Interdisciplinary 
Team-Based Care 

 Given the breadth of issues faced by people 
at the end of life, there is a need for true 
 interdisciplinary care. Every team member brings 
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a combination of skills: those inherent in any 
 fellow human, those of a health professional and 
those of the specifi c discipline in which the per-
son has been trained. As noted, a number of skills 
need to be shared at the level of a health profes-
sional (a  palliative approach ) and those that are 
dealt with at specialist level ( specialist palliative 
care ). Confi guring the interdisciplinary team to 
the patients’ needs requires consideration. 

 A key clinician has to take responsibility for 
overseeing care and optimising its coordination. 
In many health systems this may be the general 
practitioner/family physician or the primary spe-
cialist charged with that care. Patients benefi t 
from having the input of all of the disciplines that 
can add to the quality of their clinical care. Other 
specialist medical teams with skills related to the 
underlying life-limiting illness and any co- 
morbid conditions are crucial to optimise the care 
of anything that will predictably improve the 
control of the disease and to help in decisions 
about rationalising medications and contributing 
to discussions on the changing goals of care. 

 Nurses’ proximity to patients and their care-
givers enable them to identify people who would 
benefi t from a  palliative approach  and to advo-
cate for this approach to care. Nurse practitioners 
and nurse specialists have key roles including 
management of medications/medication compli-
ance, overall evaluation of the patient in the set-
ting of their caregivers and community more 
broadly and comprehensive evaluation of the 
health of the person. The expertise of a range of 
other specialist nurses is often required to man-
age surgical patient’s complex wounds, conti-
nence and stomas. 

 In the light of widespread polypharmacy that 
increases as death approaches, the pharmacist’s 
role is of critical importance [ 26 ]. Not only are 
medications for long-term co-morbidities contin-
ued, but medications for symptom control are 
added. This needs ongoing review and rationali-
sation with the emphasis on medications whose 
continuation will deliver a demonstrable benefi t 
to the patient. 

 As people are living longer with non- 
communicable diseases, there is a need to opti-
mise their level of physical functioning in a 

setting where physical decline is an almost 
 universal experience. Physical and occupational 
therapists are central to achieving this outcome 
[ 27 ]. Better maintaining function is a pivotal 
patient-centred goal of care. 

 The practical issues of facing death (ensuring 
that wills and powers of attorney are all in place, 
fi nancial support) are also a central concern of 
many patients. Social workers have a key role in 
helping to ensure these issues are addressed. 
Counselling skills for patient and their families 
are another key part of the role. 

 For people who are exploring existential ques-
tions for the fi rst time or in new ways, for people 
who may not have a faith community or where 
their faith community is not meeting his/her 
needs, contact with pastoral care can be helpful. 
These are often diffi cult issues and, at times, 
frightening conversations. Often people’s world 
views and belief systems are challenged by news 
of their impending death. 

 Art therapists and music therapists can help in 
exploring ways of expressing diffi cult-to- 
articulate issues. By using a variety of media 
people may be able to create a legacy as an 
important part of their end-of-life work [ 28 ]. 

 Oral historians help to capture particular 
aspects of life, some of which may not have been 
discussed or require a particular perspective. It is 
also a rich legacy that many people want to leave 
for their families.  

2.5.3     Defi ning the Goals of Care 

 Above all, patients expect that clinicians are 
going to be honest in discussing issues about end-
of- life care, are competent to raise these issues 
and will do so in a timely manner. This requires 
excellent communication skills by clinicians and 
a level of candour that balances hope (an incred-
ibly plastic concept that sees people shift what 
they hope for, which at times may be for better 
moments as opposed to better days) and honesty. 
Above all else, patients will value honesty in this 
setting in a way that can optimise care and allow 
them the time to arrange their affairs as they 
would wish [ 15 ].  

2 Models of Care in Palliative Medicine
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2.5.4     Evaluating the “Net Effect” 
of Treatment 

 A  palliative approach  requires integrating 
evidence- based palliative non-pharmacological 
and pharmacological interventions tailored to 
specifi c disease conditions and symptoms. 
However, interventions (whether they are phar-
macological, surgical or psychological) need to 
be evaluated for their “net effect”. This means 
that both the benefi ts and the burdens of any 
interventions need to be carefully, prospectively 
evaluated. Anything less than this is likely to 
limit the ability of clinicians to provide quality 
care predictably and limit the ability to tailor 
interventions to individuals who are most likely 
to benefi t from them. 

 There should be a focus on optimising the 
management of the life-limiting illness. Again, 
this needs to be in the context of the net clini-
cal effect (benefi t and burdens). Treating with 
low odds of benefi t and high risk of toxicity is 
unlikely to be of net benefi t for most patients 
late in the course of most life-limiting illnesses. 
Interventions need to predictably improve this 
person’s well-being in order to be justifi ed. 

 While in developed countries approximately 
one in three people referred to palliative care ser-
vices are under the age of 65, many people 
referred to palliative care are elderly, which 
means that an increasing number of co-morbid 
illnesses will be encountered and also have to be 
managed actively. In this setting, the goals of care 
in treating the co-morbid illness need to be clear. 
For example, many patients are continued on 
anti-hypertensive medications long after they 
have lost weight, have become normotensive and 
indeed may now have iatrogenic postural hypo-
tension. In managing type II diabetes with 
increasing cachexia, weight loss and anorexia, an 
early decision needs to be made in order to avoid 
fatal or life-threatening hypoglycaemia. It is cru-
cial that we better understand the role of other 
long-term interventions such as the use of 
“statins”. If the number needed to treat (NNT) 
requires hundreds of people to be treated for sev-
eral years in order to avoid one particular event, 
continuing those medications late into the course 

of a life-limiting illness is probably going to be 
counterproductive more often than not. The bal-
ance between benefi t and an increasing likeli-
hood of toxicity as frailty becomes prominent 
needs to be considered carefully.  

2.5.5     Addressing Issues 
of Withholding and 
Withdrawing Treatment 

 The clinical decisions surrounding withdrawing 
and withholding treatment towards the end of life 
are particularly challenging when many of the 
life-sustaining interventions, such as renal dialy-
sis and implantable defi brillators, are initiated 
earlier in the person’s illness with the goal of 
managing symptoms and prolonging life [ 29 ]. If 
the reality of needing to withdraw treatment at 
some stage has not previously been discussed 
with the patient and his/her family, then these 
conversations take on a new urgency and often 
become more challenging as the patient’s condi-
tion deteriorates and these interventions become 
progressively more burdensome. Clarifying and 
renegotiating the goals of care with the patient 
and family is crucial as it allows them to plan 
accordingly, limits their exposure to unnecessary 
and potentially distressing care [ 30 ] and ensures 
that the interdisciplinary team is clear on the 
intent(s) of treatment. Reviewing and clarifying 
the goals of care with the patient and their care-
givers is something that clinicians should actively 
initiate. In the future, with technological and 
pharmaceutical advances, it is likely that health 
professionals will be faced with these clinical 
dilemmas on a more frequent basis.  

2.5.6     Determining Preferred Place 
of Care and Place of Death 

 There is an often expressed view that people 
with life-limiting illnesses would most like to be 
cared for at home. Certainly in surveys of well 
members of the community, there is a preference 
that home is where people would like to be if 
they have a life-limiting illness. However, this 
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should not be translated into a policy that home 
is where care must be, especially in the terminal 
phases (last hours or days of life) of a life-limit-
ing illness. Indeed, many people would actively 
choose an inpatient setting as the place they 
would like to die even if they had expressed a 
wish that the majority of their care were to be 
provided in the community setting. People’s 
preferences for where care should be may also 
change over time [ 31 ]. 

 Central to this is the need to have an able and 
willing caregiver [ 32 ]. It seems that clinicians 
assume that a person will happily take on the 
caregiving role, and rarely do we ask if they are 
willing or able to do so. Yet, the strongest predic-
tor of care at home and subsequent death at home 
is the presence of a caregiver who is prepared to 
take on the role. If there are disagreements 
between the person dying and the caregiver, it is 
ultimately the caregiver who makes the greatest 
impact on where care will be. Recent data sug-
gest that having taken on a caregiver role, there 
are an identifi able group of people who would 
not take on such a role again [ 33 ].  

2.5.7     Managing Care Transitions 

 A rapid change in the palliative patient’s clinical 
status and or caregiver circumstances often 
necessitates transitions between hospitals, sub-
acute and post-acute nursing facilities, the 
patient’s home, primary and specialty care offi ces 
and long-term care facilities. A rapid change may 
also include, at times, an improvement in their 
condition where people may wish to make the 
most of “windows of opportunity” to return home 
from an inpatient unit while they still can. 
Coordination and continuity of care between dif-
ferent locations or levels of care within the same 
location are a priority for palliative patients and 
their families. Patients and caregivers may lack 
knowledge of what services are available and 
how to access them [ 34 ]. Navigating the transi-
tion from inpatient to community-based care 
requires intensive effort and coordination to put 
management plans and caregiver support in 
place. Current information about the patient’s 

goals, preferences and clinical status along with a 
comprehensive plan of care needs to accompany 
the transfer of the patient across care settings. 
Specifi cally planning for patient’s and caregiv-
ers’ responses to clinical scenarios that may 
occur for this patient is a key role for health pro-
fessionals when caring for someone in the com-
munity. For example, if systemic sepsis from a 
urinary tract infection has precipitated two 
admissions to hospital in the last 7 weeks, then 
contingency planning for the next episode is 
crucial.   

2.6     Minimal Palliative Care 
Competencies Required 
by All Health Professionals 

 In a recent Australian process, a survey sought 
views from specialist palliative care providers, 
generalists and educators nationally [ 35 ]. There 
was widespread agreement that there were four 
competencies required by all clinical staff in 
order to be able to provide a  palliative approach.  
These include:
•    Basic principles of palliative care including 

understanding disease trajectories (with and 
without disease-modifying treatment) and the 
net effects (burdens and benefi ts) of any clini-
cal intervention  

•   Good communication skills  
•   Excellent assessment skills not limited to 

physical well-being, but also to the social, 
emotional and existential problems that peo-
ple frequently face in these circumstances  

•   Optimising the comfort and function of the 
person and their caregivers in each of the 
domains outlined in the third competency     

2.7     Summary 

 The heterogeneity of the palliative care popula-
tion requires collaboration across care teams, 
with a focus on a  palliative approach  for the 
majority of people and referral to specialist 
 palliative care services for a smaller number of 
people based on needs rather than diagnosis nor 
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prognosis. Such a system-based approach  delivers 
benefi ts to patients, their caregivers and the health 
system in which care is delivered. Existing evi-
dence reinforces the importance of shared com-
munication, skill enhancement and clarifying 
goals of care through advanced care planning.     
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        This chapter refl ects on some of the realities of 
providing psychosocial care and the ethical 
dilemmas that are raised in the context of very 
sick and dying patients who require palliative 
surgery. We start by defi ning psychological, 
social and spiritual care and then highlight the 
evidence for integrating these elements of care in 
palliative surgery. We address the important 
topic of communication, information exchange, 
decision- making and ethical choices that are rel-
evant to all types of surgical practice but espe-
cially when cure is not the likely or intended 
outcome. The objective of the chapter is to dem-
onstrate how individual differences in appraisals 
of stress lead to a variety of coping responses. 
We also present an overview of psychological 
issues associated with cancer- related pain man-
agement, psychological and psychosexual con-
sequences of palliative surgery and the 
psychological effects of cancer or surgically 
induced changes.  

3.1         Introduction 

 Most patients with cancer will have been treated 
with surgery following diagnosis, and for some 
this will have required extensive and potentially 
mutilating procedures [ 1 ]. While the majority of 
surgical interventions for cancer are designed to 
cure the disease, a large number of operations are 
undertaken with non-curative (palliative) intent 
such as tumour de-bulking procedures, insertions 
of stents and those designed to improve cosmetic 
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appearance or remove distressing fungating 
wounds. There have been exciting developments 
in surgery where improvements in health tech-
nologies and diagnostics have resulted in less 
invasive procedures, more use of localised resec-
tions and improvements in functional outcomes, 
aided by better rehabilitation. These innovations 
are likely to benefi t those with advanced disease. 
Globally, the majority of patients who are diag-
nosed with cancer have advanced disease which 
is no longer amenable to curative treatment. This 
means that they are likely to experience distress 
from pain and other symptoms and psychosocial 
concerns [ 2 ]. 

 For anyone facing surgery, either elective or 
emergency, there is likely to be heightened anxi-
ety about the outcomes of the procedure and fear 
about pain and disability and potential complica-
tions. The normal trade-off for the patient under-
going surgery is that the short-term pain and 
distress are balanced by long-term benefi ts, 
especially the potential of cure. Clearly in 
patients approaching the fi nal stage of life, there 
needs to be careful consideration of this balance 
to prevent futile and expensive procedures that 
extend hospital stays and have little impact on 
quality or duration of life [ 3 ]. Yet a recently pub-
lished review indicates there is little research on 
the preferences of patients or the impact on qual-
ity of life of palliative surgery [ 1 ]. 

 This chapter focuses on psychosocial and 
ethical issues in palliative surgery. We start 
by defi ning psychological and social care and 
then highlight the key ethical issues which will 
underpin the following sections. We start by 
addressing the important topic of communica-
tion, information exchange, decision-making 
and ethical choices that are relevant to all types 
of surgical practice but especially when cure is 
not the likely or intended outcome. Further sec-
tions address individual differences in stress 
and coping, the psychological issues associated 
with pain related to surgery, psychological and 
psychosexual consequences of palliative sur-
gery and the psychological effects of cancer or 
 surgically induced changes.  

3.2     What Do We Mean by 
Psychosocial Care in 
Palliative Care? 

 The principles of palliative care have long stressed 
the interrelationship between four domains of 
care: physical, psychological, social and spiritual 
which are acknowledged in the World Health 
Organization defi nition [ 4 ]. More recent accounts 
expand this defi nition to also include structure 
and processes of care, cultural aspects of care, 
end-of-life care and ethical and legal aspects of 
care [ 5 ]. Psychosocial care refers to enhancing the 
psychological, emotional, social, spiritual and 
existential well-being of patients and their fami-
lies, not merely identity and treating psychopa-
thology [ 6 ]. Psychological care refers to managing 
emotional and cognitive changes which may or 
may not be linked to the disease process. Social 
care encompasses the social functioning of the 
patient, their relationships and meaningful roles 
such as participation in employment, education 
and leisure and fi nancial and environmental situa-
tions [ 7 ]. Spiritual care may include meaning 
making and existential and religious beliefs and 
practices that are important to patients.  

3.3     Communication, Information, 
Informed Consent, Decision-
Making and Ethical 
Considerations in Palliative 
Surgery 

 As in all aspects of medicine, the ability to com-
municate with patients and their families effec-
tively and compassionately is the foundation of 
psychosocial care. This is especially important 
when surgeons are required to explain complex 
procedures where patients need to make decisions 
about surgery compared to nonsurgical inter-
ventions. For example, in prostate cancer treat-
ment options include watchful waiting, radical 
prostatectomy, radiation therapy and hormonal 
therapy [ 8 ]. The side effects (including urinary 
 incontinence and erectile dysfunction) of a radical 
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 prostatectomy are known to be debilitating and 
life altering for the patient and their partner [ 8 ]. 

 In the United Kingdom (UK), for example, 
services are expected to carry out a  Holistic Needs 
Assessment  for people with cancer which includes 
identifying the psychosocial and spiritual needs 
of the patient across the care pathway, from diag-
nosis and treatment and into survivorship or end-
of-life care [ 9 ]. Similarly in the USA the National 
Quality Forum includes psychosocial, spiritual, 
religious and existential aspects of care in their 
quality framework for palliative care [ 10 ]. 

 In the UK, the National Institute for Clinical 
Excellence (NICE) [ 11 ] guidance for adults with 
cancer recommended a four-tiered model of psy-
chological assessment, support and intervention 
based upon the complexity of the needs of patients 
and the expertise of professionals involved. This 
indicated that all health professional should have 
the expertise to offer basic psychological care, rec-
ognise distress and make appropriate referrals, 
while more complex assessment and psychothera-
peutic interventions required the skills of psycholo-
gists or psychiatrists. Much psychological 
morbidity goes unrecognised and therefore 
untreated because clinicians are reluctant to ques-
tion people directly about their feelings and patients 
fail to report their concerns because they fear wast-
ing professional’s time, are afraid that they may be 
construed as ungrateful or “weak willed” or do not 
believe that surgeons are interested in their psycho-
logical state [ 6 ]. Asking patients explicitly if they 
are depressed or anxious should become part of 
routine surgical follow-up. However, evidence sug-
gests that surgeons are unlikely to have received 
adequate training in palliative care, pain manage-
ment or psychosocial care [ 1 ].  

3.4     Individual Differences 
in Stress and Coping 

 One of the main problems in the way psychologi-
cal care is often construed is to emphasise the 
abnormal or pathological ways to respond. 
Relatively little attention is focused on the way 

that the majority of people affected by cancer 
manage to contain their distress, carry on with 
their everyday lives and maintain good relation-
ships with those around them. These are remark-
able achievements and only recently have 
psychologists started to study what is now called 
“positive psychology”. Little is known about the 
individual differences that predict who will man-
age diffi cult challenges associated with palliative 
surgery and who will be overwhelmed by the 
experience of cancer and late-stage disease. 

 One seminal model of stress and coping is 
based on the notion that patients make primary 
appraisals of phenomena to determine if they are 
construed as threatening, followed by secondary 
appraisals to examine the resources at their dis-
posal to deal with the stressor [ 12 ]. It is impor-
tant to recognise that people have intrinsic (e.g. 
their personality, life experiences, education) 
and extrinsic (e.g. family, community, religion, 
money) resources. These different ways to cope 
with threat tend to be categorised as problem- 
focused and emotion-focused coping. The former 
is more action oriented and may involve seeking 
information and mobilising resources to seek 
solutions to a challenge, while the latter tends 
to emphasise dealing with distressing emotions 
such as anxiety or anger, by, for example, learn-
ing to relax or distract oneself, and tends to be 
regarded as a more passive response. No one type 
of coping style is better, as different responses 
are suitable in different situations or stages of ill-
ness. For example, immediately after surgery it 
may be more helpful if patients can learn to relax 
and rest, while later they may require an active 
engagement with rehabilitation. Arguably most 
people with cancer are very resilient and cope 
well with the challenges facing them. But when 
external stressors exceed their capacity to adapt, 
either because the stressors are so overwhelming 
or because there are concurrent problems, then 
psychological distress, depression and anxiety 
can happen to anyone. 

 This model has been adapted by Stroebe and 
Schut [ 13 ] to account for the stress and coping 
associated with bereavement (called the “dual 
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process” model). It may help to account for 
 differences between people in their responses to 
loss, especially gender differences. 

 Psychological research shows that some people 
have personalities that are better able to deal with 
diffi cult and challenging situations such as “hardi-
ness” [ 14 ]. There are three key characteristics in 
hardiness: commitment (active involvement in 
life), control (a belief in the ability to infl uence life 
events) and challenge (a stance that regards change 
as normal and not threatening). People with these 
attributes are more likely to be optimistic, deal bet-
ter with stressful situations and engage in healthy 
behaviours. More recently research has focused on 
resilience as a protective characteristic following 
bereavement [ 15 ] and in end-of-life care [ 16 ].  

3.5     Psychological Issues in the 
Experience of Pain Associated 
with Surgery and Its 
Management 

 Cancer-related pain is defi ned as the pain experi-
enced by adults and children with cancer in which 
the pain is due to the tumour itself, to cancer 
therapy or to associated problems. There is over-
whelming evidence that cancer-related pain is 
common with more than 90 % of patients report-
ing suffering from pain in the fi nal year of life. 
Inadequate pain management results in signifi -
cant psychological consequences such as anxiety, 
fear, anger, depression and sleep disturbance, 
which all impact upon recovery from surgery and 
reduced quality of life. Access to effective pain 
medication is an essential requisite to palliative 
surgery, including painful and invasive investiga-
tory procedures. In the early days of palliative 
care, Cecily Saunders introduced the concept of 
“total pain” and called for rigorous assessment 
and treatment of the four domains (as highlighted 
previously) [ 17 ]. In the mid-1980s the World 
Health Organization introduced a three-step 
approach (called the pain ladder) to titrate anal-
gesia to pain experiences [ 18 ]. Despite some 
criticism, these remain a cornerstone of effective 
pain management. Recent clinical guidelines 
from the European Association for Palliative 

Care make recommendations on using opioids 
effectively to manage cancer pain [ 19 ]. However, 
there remain many structural, procedural and 
educational barriers to ensuring adequate, afford-
able and timely access to pain medication with 
huge disparity in morphine consumption across 
the world [ 20 ]. There is evidence that knowledge 
about how to manage cancer-related pain and 
other common symptoms near the end of life is 
poor in many surgeons [ 1 ].  

3.6     Psychosocial Aspects 
of Patient and Family 
Relationships, Including 
Psychosexual Aspects 

 Family carers are important companions in the 
fi nal phase of life and offer vital support to 
patients that enable them to make choices about 
the nature and place of death [ 21 ,  22 ]. A recent 
population-based study in the UK indicates that 
being single, widowed or divorced (i.e. lacking a 
family carer) is an important predictor for dying 
in a hospital [ 23 ]. In the context of palliative sur-
gery, family members may have an infl uential 
role in helping patients understand the informa-
tion on treatment options and in considering the 
risks of complications, morbidity and mortality 
associated with surgical procedures and  weighing 
them in relation to potential benefi ts. However, 
families are often enthusiastic to seek further 
treatment, both to do their “best” and to be seen 
not to be giving up on patients. They may under-
estimate the degree of suffering associated with 
the surgery. This may mean that they encourage 
patients to contemplate futile or risky procedures. 
Alternatively, family members are known to 
experience vicarious suffering in witnessing the 
pain and distress of the patient [ 21 ,  22 ].  

3.7     Psychosocial Aspects 
of Palliative Surgery 

 When patients present with advanced disease, 
their surgery is often palliative and an  example 
of this would be ovarian cancer. However, 
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 subsequent minor surgical procedures may then 
be required such as drainage of ascites (para-
centesis). Malignant ascites is the build-up of 
large volumes of fl uid (about 5 l) in the perito-
neal cavity resulting in a large distended abdo-
men producing abdominal discomfort, diffi culty 
mobilising and fatigue. For many patients, partic-
ularly with ovarian cancer, this is the fi rst visible 
manifestation of their cancer and is a profoundly 
negative experience [ 24 ]. 

 Treatment for ascites is commonly by 
intermittent drainage using an external can-
nula inserted at the hospital or treatment cen-
tre, often requiring an inpatient admission. 
Palliative care physicians are less likely to 
use drainage than their medical or surgical 
colleagues as they see it as too invasive [ 25 ]. 
Patients generally tolerate drainage well and 
welcome the relief it brings. However, there 
is an increased drive to use permanent drain-
age catheters which can be left in place and the 
fl uid drained as required at home. Patients do 
not always welcome their use, and in a study 
by O’Neil and colleagues [ 26 ], 16 out of 40 
patients turned down the permanent catheter 
preferring to attend hospital for drainage as 
required. A small study of just four patients 
showed that patients found the idea of the 
permanent drain distasteful, but most of them 
decided it was worthwhile [ 27 ]. 

 Another similar area to consider is the use of 
ureteric stents to bypass uropathy [ 28 ]. While 
they may improve renal function, research has 
shown that ureteral stents interfere with patient’s 
daily activities and resulted in a reduced quality 
of life in 80 % of cases [ 29 ]. Perhaps patients 
need to decide whether the stents are worth-
while or would other less invasive forms of 
management be preferred, even if this might 
reduce survival. Indeed, we often fail to assess 
patients’ preference about treatment in research 
studies, instead measuring symptoms on pre-
existing scales. Hence, for even relatively minor 
surgical procedures such as the choice of ascetic 
drain, the patient needs to be counselled and 
consulted before a decision is made; otherwise, 
they can have psychologically negative impacts 
upon them.  

3.8     Conclusions and 
Recommendations 

 In conclusion, this chapter has reviewed the 
 evidence for psychosocial support in patients fac-
ing palliative surgery. It has offered working defi ni-
tions to guide readers and provided a framework 
for understanding psychological care. It has con-
sidered the impact of changing patterns and styles 
of communication and information provision on 
the expectations of patients and their engagement 
in decision-making. Finally, there is recognition 
that surgeons generally receive little training in pal-
liative care and often do not know how to present 
and discuss complex palliative treatment choices 
with patients and families. The implications for 
recognising individual differences in approaches to 
stress and coping means that what is perceived as 
stressful or overwhelming is not merely external 
factors but an interaction between the person, their 
internal (psychological) and external (social, fi nan-
cial and cultural) resources. Future policies while 
being steadfast in their determination to ensure the 
delivery of high- quality palliative care, and where 
necessary palliative surgery to patients and their 
family carers, need to address priorities of service 
provision and fi nancial support and expand the 
engagement of surgeons in the multidisciplinary 
team. The next 10 years will provide many oppor-
tunities for the development of better research 
about patients’ preferences for palliative surgery, 
for crossing or blurring of boundaries between pal-
liative and curative surgical care and for advancing 
a stronger recognition of a partnership between sur-
geons and specialist palliative care professionals. 
Roy [ 30 ] highlights the ambiguities inherent in pal-
liative care situations, where differences, contra-
dictions and tensions are balanced with desire for 
unity, harmony, love and compassion; this is the 
essence of psychosocial care.     
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        The provision of high-quality surgical  palliative 
care requires a coordinated team approach, and 
in this context anaesthetists are valuable mem-
bers of the perioperative palliative care team. In 
particular, the relief of suffering and distressing 
symptoms has been a core component of anaes-
thesia practice since its inception. Anaesthetists 
possess valuable skills important to the pro-
vision of perioperative care for patients 
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 undergoing palliative surgery. These include 
the ability to provide effective  analgesia; to 
relieve symptoms of nausea, anxiety, and dys-
pnoea; and to stabilize perioperative physio-
logical derangements in this vulnerable patient 
population. This chapter will review the core 
principles underlying effective perioperative 
management for patients undergoing pallia-
tive surgical procedures, with a focus on peri-
operative pathophysiological considerations, 
effective intraoperative management and peri-
operative symptom control.  

4.1         Introduction 

4.1.1     Defi nition 

 Palliative care is a unique discipline of medi-
cine which has evolved as “an approach that 
improves the quality of life of patients and their 
families facing the problems associated with 
life- threatening illness, through the prevention 
and relief of suffering”, as defi ned by the World 
Health Organization [ 1 ]. 

 The core principles of palliative care are [ 1 ,  2 ]:
•    Effective treatment of pain and other 

symptoms  
•   Striving to increase quality of life  
•   Incorporation of a biopsychosocial approach  
•   Formation of support networks for patients 

and families  
•   Respect for patient rights, including 

self-determination  
•   A team-based and patient-centred approach    

 Surgical palliative care is based on simi-
lar principles encompassing “the treatment of 
suffering and the promotion of quality of life 
for patients who are seriously or terminally 
ill under surgical care [ 3 ]”. Palliative surgi-
cal procedures are defi ned as those “used with 
the primary intention of improving quality of 
life or relieving symptoms caused by advanced 
disease [ 3 ]”. Although palliative surgery may 
prolong survival, there is a consensus that the 
primary goal of palliative procedures should 
be improved quality of life and reduced 
suffering [ 4 – 6 ].  

4.1.2     Incidence and Types of 
Palliative Surgical Operations 

 Patients with advanced cancer represent the 
largest group requiring palliative care ser-
vices. Palliative surgical procedures account 
for 6–13 % of all surgical oncology procedures 
[ 4 ,  7 ]. However, surgical palliative care may also 
be benefi cial for patients with non-malignant 
conditions including those with chronic organ 
failure (cardiac, respiratory, renal, and hepatic 
failure), neurodegenerative diseases, acquired 
immunodefi ciency syndrome (AIDS), as well 
as post-transplant and critical care patients – all 
of whom share distressing symptoms and life-
threatening illnesses [ 3 ]. 

   Table 4.1    Indications and examples of common 
 palliative surgical procedures   

 Indication  Example 

 Pain control  Tumour debulking/cytoreduction 
 Pathological fracture fi xation 
 Neural plexus ablation 
 Relief of visceral obstruction 

 Management 
of dyspnoea 

 Tracheostomy 
 Endobronchial stenting, laser 
procedures 
 Drainage of pericardial or pleural 
effusions 

 Management 
of abdominal 
and urogenital 
symptoms 

 Relief of obstructive symptoms: 
   Stoma, stent, or bowel resection 

for obstruction 
   Oesophageal stent/dilatation for 

dysphagia 
   Percutaneous gastrostomy or 

jejunostomy tube insertion 
  Biliary stent or operative bypass 
  Nephrostomy/ureteric stenting 
 Perforation or fi stula repair 
 Ascitic drainage (LeVeen/Denver 
shunt) 
 Control of gastrointestinal bleeding 

 Management 
of neurological 
symptoms 

 Spinal decompression or stabilization 
 Management of intracranial bleeding 
 Resection of intracranial metastases 
 Ventriculoperitoneal shunt 

 Palliative 
procedures for 
non-malignant 
conditions 

 Lung volume reduction surgery 
(chronic obstructive pulmonary 
disease) 
 Porto-systemic shunt procedures 
(hepatic failure) 
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 Patients with terminal illness may experi-
ence a range of symptoms depending on the 
underlying disease pathophysiology and the 
biopsychosocial context. Pain, dyspnoea, nau-
sea, depression, and fatigue are all reported by 
patients with both malignant and non-malignant 
terminal illnesses [ 8 ]. Importantly, some symp-
toms are more amenable to surgical palliation 
than others. In particular, anorexia, fatigue, and 
depression all have a devastating impact upon 
quality of life, but are diffi cult to relieve through 
surgical intervention [ 9 ]. 

 Palliative procedures may involve a range of 
interventions, including open surgery, laparo-
scopic surgery, endoscopy, interventional radi-
ology, brachytherapy, radio-frequency ablation, 
and intraoperative radiotherapy or chemotherapy 
administration (Table  4.1 ). Less invasive operative 
approaches such as laparoscopy and endoscopy 
are associated with lower rates of perioperative 
morbidity [ 10 ]. Endoscopic procedures account 
for approximately 30 % of all palliative surgical 
procedures in this high-risk patient population 
[ 4 ]. Of patients receiving palliative surgery for 
malignant disease, 50 % will also receive adju-
vant chemotherapy and 20 % adjuvant radiother-
apy [ 4 ]. (Neo)adjuvant therapies are an important 
consideration as they contribute to an increased 
risk of postoperative complications and further 
symptom burden.

4.1.3        Challenges Associated 
with Palliative Surgery 

 Patients undergoing palliative procedures repre-
sent a high-risk population. Due to recent advances 
in medical therapies, overall life expectancy is 
greater, and many terminal illnesses which would 
have previously had a short natural history now 
have a more chronic time-course [ 3 ]. This pro-
longation in life expectancy may be accompanied 
with a signifi cant symptom burden. As a result, 
palliative surgical procedures are more often being 
performed in an elderly population with limited 
physiological reserve. 

 The patient receiving palliative surgery is at 
high risk of complications due to  comorbidities, 

organ impairment, and surgical risks. Hence, pal-
liative surgical procedures carry a risk of shorten-
ing remaining life and worsening quality of life 
[ 11 ]. For example, the 30-day morbidity and mor-
tality rates after palliative surgery for advanced 
malignancy range from 21–29 % and 5–12 %, 
respectively [ 4 ,  7 ,  12 ,  13 ]. Overall, perioperative 
surgical morbidity occurs in approximately 40 % 
of patients undergoing palliative surgery [ 4 ,  13 ]. 
This is particularly signifi cant given that major 
postoperative complications signifi cantly reduce 
the chance of effective symptom palliation [ 4 ]. 
Additional challenges accompany the provision 
of anaesthesia for urgent or emergency proce-
dures; these account for approximately 20 % of 
palliative surgical procedures [ 4 ]. Emergency 
procedures allow little opportunity for preop-
erative optimization for patients who are often 
acutely and systemically unwell. As a result, 
urgent operations are associated with increased 
risk – a 30-day mortality of up to 28 % for 
patients with disseminated malignancy [ 12 ]. 

 Despite these risks, patients may experience 
signifi cant benefi ts from palliative procedures, 
with observation studies demonstrating that 
80–90 % of patients undergoing palliative surgery 
experience symptom improvement or resolution 
[ 4 ,  13 ]. However, approximately 25 % of patients 
experience symptom recurrence, and up to 30 % 
develop new symptoms requiring further treat-
ment [ 4 ]. Furthermore, symptomatic improve-
ment may not equate to improved postoperative 
quality of life [ 14 ]. As a result, careful patient 
selection and clear indications for palliative sur-
gery are important to minimize risk maximize 
quality of life improvement [ 5 ]. Despite this, 
there is little evidence comparing the effi cacy of 
surgical and medical palliative care or indications 
to guide patient selection [ 10 ,  15 ].   

4.2     Preoperative Assessment 

4.2.1     General Principles of 
Preoperative Assessment 

 Individualized patient care is of particular 
importance in palliative care [ 16 ], as outcomes 
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 relating to symptom relief and quality of life are 
 necessarily subjective. In order to maximize the 
potential for a successful outcome, it is important 
to know the patient’s goals, values, and concerns 
relating to the upcoming procedure. Effective 
communication is therefore an essential compo-
nent to ensuring that the patient’s specifi c goals 
are met [ 5 ]. Patient decisions may be infl uenced 
by their understanding of the disease process and 
beliefs about expected survival [ 10 ], as well as 
spiritual or religious beliefs, personal values, 
and external infl uences such as family wishes. In 
addition to a patient-centred approach, a multi-
disciplinary team approach is particularly impor-
tant in the perioperative management of patients 
undergoing palliative surgery. This involves 
collaboration with the patient and their next 
of kin/carers, surgeons, nursing staff, pastoral 
care, social workers and other allied health staff 
including physiotherapy, dieticians, speech thera-
pists, occupational therapists, and pharmacists.  

4.2.2     Risk Assessment 
and Minimization 

 Assessing perioperative risk is a complex pro-
cess, but is particularly important in the pallia-
tive surgical population due to the high rates of 
postoperative morbidity and mortality previously 
discussed. Risk assessment involves integrating 
the risks related to the palliative surgical pro-
cedure, the underlying pathology necessitating 
surgery, the patient’s comorbidities, as well as 
the patient’s overall functional status and physi-
ological reserve. Patients presenting for palliative 
surgery often have multisystem organ impair-
ment, and a thorough history and examination is 
essential, with consideration for focused inves-
tigations. However, the relative benefi t from the 
results of an investigation must be balanced with 
the discomfort, delay, and inconvenience of per-
forming additional testing. 

 The surgical risk associated with palliative 
procedures varies from low-risk (e.g. percutane-
ous gastrostomy tube insertion [ 17 ]) to high-risk 
procedures such as resection of large tumour 
masses which may be associated with  signifi cant 

physiological derangements [ 18 ]. Accurate 
 information about prognosis and the risk of 
surgical morbidity and mortality is important 
for decision- making around palliative surgery. 
Recent work has been done to improve prognos-
tication using data from the American College of 
Surgeons National Surgical Quality Improvement 
Program to create a nomogram predicting 30-day 
morbidity and mortality after surgery for dissem-
inated malignancy [ 12 ]. 

 The risk related to the patient’s functional sta-
tus varies greatly from the relatively young and 
systemically well patient with locally invasive 
disease to the physiologically unstable patient 
with an acute complication of metastatic disease 
in the context of multiple medical comorbidi-
ties. Specifi c risk factors associated with mor-
bidity and mortality after palliative surgery for 
advanced malignancy include advanced age, 
impaired performance/functional status, impaired 
renal and respiratory function, ascites, hypoalbu-
minaemia, and abnormal white cell count [ 4 ,  12 ]. 
Postoperative cardiorespiratory risk can be objec-
tively assessed using validated scoring tools such 
as the Lee Revised Cardiac Risk Index [ 19 ] as well 
as more recently developed tools to predict respi-
ratory complications postoperatively [ 20 ,  21 ]. 

 Following on from a thorough risk assessment 
is the implementation of strategies to reduce risk 
to be discussed next. In the situation where risk 
is believed to outweigh possible benefi ts of pal-
liative surgery, some diffi cult questions must be 
considered, including “Has the least invasive 
therapy been trialed fi rst?” and “Should this oper-
ation be done for this patient at this time? [ 10 ]”  

4.2.3     Formulation of a Patient- 
Centred Perioperative 
Management Plan 

 Core components of the perioperative manage-
ment plan include:
    1.    Optimize function preoperatively.   
   2.    Maximize the potential for symptom relief 

and comfort.   
   3.    Minimize the risks of perioperative 

complications.     
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 The perioperative management plan should be 
formulated in collaboration with the patient and 
their family/carers as well as the perioperative 
surgical and allied health team. The plan should 
focus on effectively addressing the symptoms 
most concerning to the patient while minimiz-
ing the risk of perioperative complications. This 
includes discussing the available options regard-
ing anaesthetic technique and the risks and ben-
efi ts specifi c to that patient as well as exploring 
current symptoms and specifi c concerns relating 
to the upcoming surgery. 

 Therapies to optimize the patient’s preopera-
tive physiological status should be implemented 
based on issues identifi ed in the preoperative 
assessment. These include correction of electro-
lyte and coagulation abnormalities, optimization 
of oxygen-carrying capacity (e.g. haematinic 
supplementation such as preoperative iron infu-
sion), optimization of organ function (e.g. opti-
mal medical therapy for cardiac failure), as well 
as nutritional supplementation and “prehabilita-
tion” exercise programmes where appropriate. 
Here, a multidisciplinary team approach is par-
ticularly important, and expert input from spe-
cialist physicians and allied health colleagues is 
valuable in ensuring optimal patient care. 

 Finally, the patient should be counseled in 
order to provide a reasonable expectation of how 
their symptoms may change in the perioperative 
period as well as formulation of a plan for periop-
erative symptom control. The preoperative con-
sultation should also clarify the patient’s wishes 
about various life-sustaining and life-prolonging 
interventions specifi c to the perioperative period 
– this will be discussed further under Ethics sec-
tion later in this chapter.   

4.3     Perioperative 
Pathophysiological 
Considerations in Palliative 
Surgery 

 Patients undergoing palliative surgery are suscep-
tible to the pathophysiological changes associ-
ated with their underlying malignant disease. The 
malignant process and the effects of  treatment 

often have complex effects which may impact 
upon every organ system. In advanced disease, 
knowledge of tumour biology is important in 
predicting likely complications; this guides strat-
egies that minimize risk and can effectively con-
trol symptoms. 

 Table  4.2  summarizes the major mecha-
nisms underlying the pathophysiological effects 
of malignancy; these may also apply to other 
 non- malignant life-limiting illnesses. Primary 
and secondary (metastatic) tumour effects may 
result in bleeding, infection, compression, 
obstruction, and destruction of organ structure 
and function. These effects often translate into 
symptoms of pain, functional impairment, and 
reduced quality of life. Systemic effects include 
paraneoplastic syndromes, as well as pathophysi-
ological changes of malignant cachexia, systemic 
infl ammatory activation, coagulation abnormali-
ties, and endothelial dysfunction.

4.3.1       Alterations in Anatomy 
and Physiology 

 The anaesthetic implications relating to altera-
tions in anatomical integrity and physiological 
function of the major organ systems of patients 
presenting for palliative surgery are discussed 
next. 

4.3.1.1     Airway 
 Patients presenting for palliative surgery often 
have risk factors predicting diffi culty airway 
management additional to standard predictors 
of diffi cult intubation [ 22 ]. The direct anatomi-
cal effects of advanced oropharyngeal, laryn-
geal, oesophageal, and thoracic malignant mass 
lesions may make intubation and ventilation 
diffi cult (or even impossible) via standard tech-
niques. Prior radiotherapy may also contribute 
to diffi cult direct laryngoscopy due to restricted 

   Table 4.2    Pathophysiological effects of malignancy   

 1. Direct effects of the primary malignancy 
 2. Secondary effects due to metastatic disease 
 3. Systemic effects 
 4. Iatrogenic or treatment-related effects 
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neck extension, limited mouth opening, and 
fi brosis of the tongue and submandibular tissues 
[ 23 ]. Furthermore, patients presenting for pal-
liative surgery may have reduced physiological 
reserve to tolerate hypoxaemia if any diffi culty in 
securing the airway is encountered.  

4.3.1.2     Respiratory System 
 Patients undergoing palliative surgery often have 
reduced cardiorespiratory reserve with dyspnoea 
and hypoxaemia often being multifactorial in ori-
gin. Shunt and ventilation-perfusion mismatch 
may arise from pulmonary parenchymal inva-
sion, infection, bronchial obstruction with col-
lapse of distal lung units, pneumothorax, and 
pleural effusion. Impaired diffusion of oxygen 
across the alveolar membrane may be due to 
chemotherapy- or radiation-induced pulmonary 
fi brosis, pulmonary oedema, or lymphomatosis 
carcinomatosa. Pulmonary embolic phenomena, 
resulting from either venous thromboembolism 
or tumour embolism, may lead to signifi cant dead 
space fraction, lung infarction, and associated 
haemodynamic instability due to excessive right 
ventricular afterload. Finally, the not infrequent 
occurrence of a bronchopleural fi stula in the set-
ting of palliative surgery represents a particular 
challenge to the anaesthetist [ 24 ,  25 ].  

4.3.1.3     Cardiovascular System 
 Reduced cardiovascular reserve may be related to 
primary cardiac failure, direct cardiac involvement 
by tumour, pericardial effusion, systemic comor-
bidities, or toxicity related to chemoradiotherapy. 
Note that myocardial and intracavity involvement 
by cancer metastases may not result in symptoms 
experienced by the patient [ 26 ]. Vascular effects 
of malignancy and related comorbidities include 
arterial insuffi ciency related to radiotherapy, great 
vessel venous obstruction, and venous thrombo-
embolism; all of these may have implications for 
central venous and arterial cannulation.  

4.3.1.4     Neurological 
 Mass lesions in the central nervous system may 
cause focal weakness, seizures, visual loss, and 
aphasia (supratentorial lesions) or cerebellar 
symptoms (infratentorial lesions). Other central 

nervous system pathology encountered in the 
 palliative setting includes spinal cord compres-
sion due to tumour invasion or pathological ver-
tebral fracture, leptomeningeal disease, as well 
as neurodegenerative conditions. Peripheral neu-
ropathy may be related to chemotherapy or radio-
therapy or may be due to direct nerve infi ltration 
or compression by tumour. In addition, encepha-
lopathy may result from renal or hepatic failure 
or as a result of exogenous agents including anal-
gesic metabolites and chemotherapeutic agents.  

4.3.1.5     Gastrointestinal 
 Nausea is a frequent symptom in the palliative 
care setting. In particular, fasting status may be 
compromised due to mechanical obstruction from 
gastrointestinal mass lesions as well as impaired 
gastrointestinal motility due to high- dose opioids 
and electrolyte derangement. Hepatic impair-
ment may occur as a result of tumour infi ltration, 
previous resection, or iatrogenic toxicity, and this 
has signifi cant pharmacologic implications for 
the perioperative period, discussed later in this 
chapter.  

4.3.1.6     Renal 
 Renal impairment may be multifactorial in the 
patient presenting for palliative surgery. Prerenal 
causes include hypovolaemia and cardiac fail-
ure. Direct nephrotoxicity may result from drug 
toxicity, tumour lysis syndrome, or long-term 
effects of other chronic comorbidities such as 
diabetes mellitus and hypertension. Post-renal 
impairment may result from mechanical obstruc-
tion due to malignant disease. The implications 
of renal disease in the perioperative period are 
extensive, including electrolyte and acid–base 
abnormalities, volume overload, and impaired 
drug elimination.  

4.3.1.7     Paraneoplastic Syndromes 
 Paraneoplastic syndromes may result from a 
number of mechanisms, including tumour secre-
tion of peptides and autoimmune reactions result-
ing from sensitization to tumour antigens with 
subsequent cross-reactivity. Common tumours 
associated with paraneoplastic syndromes are 
summarized in Table  4.3  [ 27 ]. Eaton-Lambert 
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syndrome has particular relevance in the peri-
operative period as patients are sensitive to both 
depolarising and non-depolarising muscle relax-
ants. This is due to reduced acetylcholine release 
as a result of antibodies to presynaptic voltage-
gated calcium channels [ 28 ].

4.3.1.8        Endocrine 
 A primary malignancy may cause signifi cant 
endocrine organ destruction and  alteration 

in function due to previous resection or 
 paraneoplastic effects. These effects can impact 
on thyroid, adrenal, pancreatic and pituitary 
function. Furthermore, patients presenting for 
palliative surgery may be receiving exogenous 
glucocorticoid therapy and hence consideration 
should be given for stress-dose supplementation 
of corticosteroids. Hypercalcaemia is relatively 
common in malignant disease and may be due 
to humoral mechanisms (parathyroid hormone-
related protein) or direct mobilization associated 
with bony spread of disease from breast carci-
noma metastases or multiple myeloma [ 29 ].  

4.3.1.9     Immunological and 
Haematological 

 Anaemia is common in patients receiving pal-
liative care, occurring in approximately 70 % of 
patients [ 30 ], and may contribute to symptoms of 
fatigue and dyspnoea. Pathophysiological mech-
anisms involved include blood loss, haemolysis, 
and impaired erythropoiesis. Erythrocyte produc-
tion may be impaired due to inappropriately low 
erythropoietin levels from renal disease, haema-
tinic defi ciency [ 30 ], or bone marrow suppres-
sion resulting from either the iatrogenic effects 
of chemoradiotherapy or direct marrow inva-
sion by tumour cells. Thrombocytopenia may 
occur due to impaired production and release 
of platelets, the effects of chemoradiotherapy or 
splenic sequestration [ 29 ]. Leukopenia is also 
commonly encountered due to malignant bone 
marrow infi ltration or as a result of chemother-
apy. Alternatively, leukocytosis may be present 
in association with infection or haematological 
malignancy, and thrombocytosis may occur in 
the setting of systemic infl ammation. In addi-
tion, malignancy is associated with a prothrom-
botic state, and patients are at an increased risk 
of venous thromboembolism in the perioperative 
period [ 31 ]. 

 Tumour lysis syndrome is a potentially fatal 
condition which may occur on initiation of anti-
cancer therapy in patients with haematologi-
cal malignancies (most commonly high-grade 
lymphomas or acute lymphoblastic leukaemia) 
as well as in patients with solid organ malig-
nancies involving high tumour burden,  rapidly 

   Table 4.3    Paraneoplastic syndromes associated with 
malignancy   

 Syndrome  Associated malignancies 

  Endocrine  
 Syndrome of 
inappropriate antidiuretic 
hormone production 

 Small cell lung cancer 
(most common) 
 Mesothelioma 
 Urinary tract malignancies 
 Ewing sarcoma 
 Thymoma 
 Lymphoma 

 Hypercalcaemia 
(Secretion of PTH 
or PTHrP a ) 

 Breast cancer 
 Multiple myeloma 
 Renal cell carcinoma 
 Squamous cell lung cancer 

 Cushing’s syndrome  Small cell lung cancer 
 Bronchial carcinoid 

 Hypoglycaemia  Insulinoma 
 Sarcoma 

  Neurologic  
 Eaton-Lambert 
myaesthenia 

 Small cell lung cancer 

 Limbic encephalitis  Small cell lung cancer 
 Germ cell tumours 
 Breast cancer 

 Paraneoplastic cerebellar 
degeneration 

 Small cell lung cancer 
 Hodgkin’s lymphoma 
 Breast cancer 

 Autonomic neuropathy  Small cell lung cancer 
 Myaesthenia gravis  Thymoma 
  Other  
 Dermatomyositis  Multiple: ovarian, breast, 

lung, colorectal, and 
prostate cancers; non-
Hodgkin’s lymphoma 

 Hypertrophic pulmonary 
osteoarthropathy 

 Intrathoracic malignancies 

  Modifi ed with permission from Pelosof and Gerber [ 27 ] 
  a  PTH  parathyroid hormone,  PTHrP  parathyroid hormone- 
related protein  
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 proliferative disease, or tumours that are very 
sensitive to cytotoxic chemotherapy [ 32 ]. Tumour 
lysis may also uncommonly occur spontaneously 
and, in rare circumstances, may be inadvertently 
precipitated perioperatively by corticosteroid 
administration or even by surgery itself [ 33 ]. The 
resultant massive lysis of tumour cells is a medi-
cal emergency causing hyperkalaemia, hyper-
uricaemia, hyperphosphataemia, and acute renal 
failure. 

 Patients undergoing palliative surgery may be 
immunocompromised from bone marrow infi l-
tration, infection from human immunodefi ciency 
virus, as well as immunosuppressant medica-
tions (chemotherapeutic agents, corticosteroids, 
post- transplant immunosuppressant medication). 
As a result, the palliative surgical population is 
at increased risk for disseminated opportunistic 
infection and impaired wound healing. 

 Finally, malignant cachexia is a complex 
pathophysiological phenomenon related to both 
malnutrition as well as the biological effects of 
malignancy and organ failure (including humoral 
and infl ammatory mediators). It culminates in 
profound loss of muscle and adipose mass [ 34 ] 
and has signifi cant implications for drug dosing 
and distribution as discussed next.   

4.3.2     Anaesthetic Implications 
of Chemotherapy and 
Radiotherapy 

 Patients undergoing palliative surgery have often 
received multiple treatment cycles of chemother-
apy or radiotherapy. The toxic effects of these 
therapies may occur acutely or subacutely or may 
be delayed many years. 

4.3.2.1     Chemotherapy 
 Important considerations related to chemo-
therapy in the perioperative period include 
recognition of delayed organ toxicity due to 
previous cycles of chemotherapy, detection of 
acute toxicities related to recent chemotherapy 
for symptom palliation, as well as planning for 
possible perioperative chemotherapy administra-
tion. Chemotherapy may be used intraoperatively 

in conjunction with cytoreduction to reduce pain 
and to treat or prevent intestinal obstruction 
resulting from abdominal and peritoneal tumours. 
An example is hyperthermic intraperitoneal che-
motherapy (HIPEC) for pseudomyxoma perito-
nei. Commonly used chemotherapeutic agents 
used in this setting include intraperitoneal mito-
mycin C, cisplatin, and oxaliplatin, combined 
with intravenous 5-fl uorouracil [ 35 ]. 

 Treatment-related toxicities common to 
most chemotherapeutic agents include fatigue, 
anorexia, nausea and vomiting, mucositis, and 
varying degrees of myelosuppression and immu-
nosuppression [ 36 ]. Table  4.4  summarizes the 
organ-related toxicities commonly associated 
with chemotherapeutic agents. The effects of 
chemotherapeutic agents on organ toxicity are 
complex and are often diffi cult to attribute to a 
single agent given the frequent use of combina-
tion chemotherapy agents. Furthermore, there are 
numerous new anticancer drugs emerging each 
year (often with novel mechanisms of action), 
and the toxicity profi les of these new agents may 
only become clear with ongoing post-marketing 
toxicity reporting.

   Several chemotherapeutic agents have par-
ticular signifi cance to the anaesthetist. In par-
ticular, bleomycin is associated with a life-long 
risk of pulmonary fi brosis. A high inspired 
oxygen fraction perioperatively has been impli-
cated in triggering a potentially fatal outcome 
in patients with bleomycin-induced pulmonary 
fi brosis [ 42 ]. Other risk factors for bleomycin 
pulmonary toxicity include total dose, advanced 
age, and renal impairment [ 43 ,  44 ]. Pulmonary 
toxicity associated with bleomycin is thought 
to result from low levels of the deactivating 
enzyme “bleomycin hydrolase” in the lung, with 
resultant free radical generation leading to cellu-
lar damage and infl ammatory injury in the lung 
epithelium and  endothelium [ 43 ]. Limiting the 
fractional inspired oxygen concentration less 
than 0.3 is recommended [ 43 ]. To improve oxy-
genation without the use of supplemental oxy-
gen, strategies such as the optimal use of positive 
end-expiratory pressure, recruitment manoeu-
vres, and avoidance of fl uid overload are useful 
in this  setting [ 36 ]. 
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 In addition, cardiac toxicity related to prior 
chemotherapy is important to recognize preop-
eratively as the haemodynamic effects of anaes-
thesia can unmask or lead to decompensation 
of previously unrecognized or asymptomatic 
cardiac toxicity [ 40 ]. Specifi c risk factors for 
chemotherapy- induced cardiac toxicity include 
advanced age and comorbid cardiovascular dis-
ease [ 37 ].  

4.3.2.2     Radiotherapy 
 Radiotherapy is a common modality for both 
treatment and palliation of malignancies. 
Multiple organ systems may be affected from 
radiotherapy, and this depends on the fi eld of 

 irradiation and dose administered; the toxic 
effects of chemotherapy may be additive. 
Patients undergoing palliative surgery may have 
delayed complications from previous radiother-
apy or may be suffering from acute toxicities of 
palliative radiotherapy, which may occasionally 
necessitate surgical intervention. Table  4.5  sum-
marizes the major organ toxicities associated 
with radiotherapy.

   The fi brotic effects of radiotherapy on tis-
sues have numerous perioperative implications 
including increasing the risk of diffi cult intuba-
tion and the diffi culty performing a tracheostomy 
as well as contributing to diffi cult surgical dissec-
tion related to adhesion formation. Furthermore, 

   Table 4.4    Common organ toxicities associated with chemotherapeutic agents   

 Organ system  Toxicity  Causative agents 

 Cardiovascular [ 36 ,  37 ]  Cardiac failure  Anthracyclines (doxorubicin, 
idarubicin, danorubicin, epirubicin) 
 Trastuzumab 
 Cyclophosphamide (high dose), 
ifosfamide 
 In combination with anthracyclines: 
paclitaxel, bevacizumab 

 Myocardial ischaemia  Cisplatin, fl uorouracil, vinca alkaloids 
 Arrhythmias  Paclitaxel, ifosfamide, rituximab, 

cisplatin, anthracyclines 
 Pericarditis/myocarditis  Cyclophosphamide 

 Respiratory [ 36 ,  38 ]  Pneumonitis/pulmonary fi brosis  Bleomycin 
 Other: methotrexate, busulfan, 
carmustine, mitomycin, 
cyclophosphamide, cytarabine 

 Renal [ 36 ,  39 ]  Nephrotoxicity  Cisplatin (and other platinum-based 
agents) 
 Other: ifosfamide, nitrosoureas, 
mitomycin, azacitidine, methotrexate 

 Haemorrhagic cystitis  Cyclophosphamide, ifosfamide 
 Hepatic [ 40 ,  41 ]  Variable toxicity:  Methotrexate, 6-mercaptopurine, 

tamoxifen, irinotecan, imatinib, 
 l -asparaginase, fl utamide 

 Hepatocellular injury, cholestasis, fi brosis, 
veno-occlusive disease 

 Rare case reports of fatal cholestatic 
hepatotoxicity: gemcitabine, 
oxaliplatin, azathioprine 
 Many other agents may cause 
idiosyncratic liver injury or transient 
derangements in liver enzymes 

 Neurological [ 36 ,  40 ]  Encephalopathy  Ifosfamide, methotrexate (high dose) 
 Autonomic neuropathy  Vincristine 
 Peripheral neuropathy  Vincristine, paclitaxel, oxaliplatin, 

cisplatin 
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wound healing in the radiotherapy fi eld is often 
impaired.   

4.3.3     Alterations in Pharmacology 
and Anaesthetic Implications 

 There are complex interactions between patient 
comorbidities, preoperative medication therapy, 
anaesthetic drug administration, as well as surgi-
cal stress in the perioperative period. 

4.3.3.1     Pharmacokinetics 
   Absorption 
 Gastrointestinal absorption of orally adminis-
tered medications may be reduced and unreli-
able in the perioperative period due to delayed 
gastric emptying related to high-dose opioids, 
mechanical bowel obstruction, ileus, and muco-
sal oedema. In addition, absorption of medica-
tion delivered in a transdermal formulation may 
be reduced in the cachectic patient with limited 
subcutaneous adipose tissue.  

   Distribution 
 Patients undergoing palliative surgery are often 
malnourished with reductions in body fat and 

lean body mass. Furthermore, alterations in fl uid 
and drug distribution may occur due to cardio-
vascular and renal impairment, while chronic 
illness may lead to hypoalbuminaemia. These 
factors can have signifi cant implications for 
drugs which are highly protein bound and can 
result in large variations in a drug’s steady state 
plasma concentrations. Drug doses must be 
adjusted for reduced body weight in the cachec-
tic patient. All of these factors must be consid-
ered and are relevant for drug prescription to 
avoid underdosing or toxicity.  

   Metabolism and Elimination 
 Reduced hepatic and renal function may contrib-
ute to drug and active metabolite accumulation, 
with resultant toxic effects. In renal impair-
ment, the opioid metabolites norpethidine and 
morphine- 3-glucuronide have been described to 
cause signs of neurotoxicity such as myoclonus 
and seizures (although this association has more 
recently been challenged [ 47 ]).   

4.3.3.2     Pharmacodynamics 
   Drug-Drug Interactions 
 Our understanding of the interactions of che-
motherapeutic drugs with anaesthetic agents is 
predominantly based on the results of in vitro 
fi ndings [ 48 ]. There are reports that patients 
receiving neoadjuvant methotrexate may be at 
increased risk of adverse effects from nitrous 
oxide exposure due to potential synergistic nega-
tive effects on folate metabolism. MTX  inhibits 
dihydrofolate reductase, and nitrous oxide 
inhibits methionine synthetase, which converts 
methyltetrahydrofolate to tetrahydrofolate as part 
of a cofactor reaction [ 48 ].  

   Drug-Receptor Interactions 
 Drug-receptor interactions may affect intraopera-
tive physiological responses to anaesthetic drugs 
as well as having implications for perioperative 
analgesia. For example, antihypertensive agents 
may need dose reduction, particularly for patients 
with cardiac and autonomic nervous system 
dysfunction. In addition, patients taking high-
dose opioids may have signifi cant drug toler-
ance; perioperative analgesia can be particularly 
 challenging for this patient group.  

   Table 4.5    Adverse effects associated with radiotherapy   

 Organ system  Effects 

 Cardiovascular [ 36 ,  37 ]  Pericardial disease (most 
common) 
 Valvular disease 
 Myocardial damage 
 Coronary artery disease 
 Carotid artery disease 
 Peripheral vascular disease 

 Respiratory [ 45 ]  Radiation pneumonitis 
(acute) 
 Pulmonary fi brosis (delayed) 

 Airway [ 46 ]  Soft tissue fi brosis, restricted 
neck mobility 
 Trismus 

 Gastrointestinal [ 46 ]  Oesophagitis (acute), 
oesophageal stricture 
(delayed) 
 Gastritis 
 Enteritis 
 Adhesion formation 
 Hepatic injury 
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   Pharmacodynamic Effects in the Context 
of Altered Physiology 
 There may be pronounced cardiovascular changes 
in response to both general and neuraxial anaes-
thesia in elderly patients and those with cardiac 
and autonomic dysfunction. Several conditions 
have particular signifi cance in patients undergo-
ing palliative surgery. For example, neuromuscu-
lar blocking agents have a prolonged duration of 
action in patients with neuromuscular disease or 
prolonged immobility. In patients with carcinoid 
syndrome, a life-threatening carcinoid crisis may 
be precipitated by drugs used in the perioperative 
period such as adrenergic agonists and any drug 
that induces histamine release, e.g. atracurium.     

4.4     Intraoperative Management 

 The general principles of intraoperative manage-
ment for palliative surgery include:
•    Choosing the safest anaesthetic technique, 

with an emphasis on relief of symptoms and 
preservation of dignity  

•   Preservation of normal physiology  
•   Employment of strategies to reduce periopera-

tive complications    

4.4.1     General Anaesthesia 

4.4.1.1     Airway Management 
 While the standard principles of anaesthesia 
apply to approaching the airway of a patient 
receiving palliative surgery, added challenges 
can arise. Diffi culty may be encountered if a 
patient is unable to lie fl at due to dyspnoea or 
stridor resulting from upper airway malignan-
cies. Induction techniques chosen in these cir-
cumstances include inhalational induction of 
volatile anaesthetic agents or an awake fi bre-
optic intubation. These techniques are limited in 
the acutely decompensating patient or in the case 
of upper airway bleeding (such as friable laryn-
gopharyngeal or tracheal tumours). Effective 
communication with a head and neck surgeon in 
clinical attendance is critical. Elective or semi-
urgent tracheostomy performed under local 
anaesthetic can be safely and swiftly performed 

in the hands of an experienced surgeon and is 
well tolerated by the patient.  

4.4.1.2     Respiratory 
 Under anaesthesia, ventilation strategies that 
emphasize lung protection are important in 
patients at risk of lung injury. Such strategies 
include use of low tidal volumes (6 ml/kg) and 
low peak airway pressures and the use of positive 
end-expiratory pressure to maintain oxygenation 
[ 49 ]. The avoidance of high intraoperative inspi-
ratory oxygen concentrations is important not 
only for the prevention of postoperative atelecta-
sis, but is particularly relevant for the prevention 
of pulmonary toxicity in those patients with a his-
tory of bleomycin exposure. 

 Patients who are at high risk for respiratory 
failure postoperatively may benefi t from “bridg-
ing” non-invasive respiratory support in a postop-
erative high-dependency unit environment. This 
has been shown in high-risk patients to decrease 
the risk of patients requiring re-intubation in the 
intensive care setting [ 49 – 51 ]  

4.4.1.3     Cannulation 
 Establishing venous access in patients requiring 
sedation or general anaesthesia may be challeng-
ing amongst a patient group who have often had 
recurrent or prolonged hospitalizations, received 
multiple cycles of chemotherapy, may be throm-
bocytopenic (with associated limb ecchymo-
sis) or have had axillary lymph node removal. 
Furthermore, if superior vena caval obstruction 
is present and not amenable to stenting preop-
eratively, then upper limb venous return may be 
impaired, and lower limb vein cannulation should 
be considered [ 52 ]. 

 In patients requiring intermediate to long-term 
venous access, a peripherally inserted central 
catheter or central venous catheter (CVC) may 
be useful to avoid repeated attempts at peripheral 
venous cannulation. A low threshold for the use 
of ultrasound guidance for the insertion of central 
venous catheters should be employed. The place-
ment of a CVC may be particularly diffi cult in 
an unwell patient receiving palliative surgery due 
to the high incidence of thrombocytopenia, ana-
tomical variation, venous stenosis, and thrombo-
sis from previous cannulation and the inability to 
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lie fl at [ 29 ]. In addition to the reliability of central 
venous access, a CVC provides multiple forms 
of intravenous access for the delivery of periop-
erative vasoactive infusions and a mechanism 
for postoperative blood sampling and delivery of 
parenteral nutrition. Consideration should always 
be given to a patient’s specifi c requests or refusal 
for such a device.  

4.4.1.4     Cardiovascular Support and 
Fluid Management 

 Patients receiving palliative surgical proce-
dures are at risk for cardiovascular instability. 
Additional to the perioperative risks associated 
with age-related disease (hypertension, ischaemic 
heart disease, diabetes mellitus) are those aris-
ing from the frequent comorbidities of a patient 
receiving palliative surgery including dilated 
cardiomyopathy, chemotherapy-induced cardio-
myopathy, pulmonary fl uid overload, and pulmo-
nary hypertension. A patient receiving palliative 
surgery is at risk for perioperative arrhythmia 
arising from electrolyte disturbance (particularly, 
hyperchloraemic metabolic acidosis, hypokale-
mia, and hypomagnesaemia), fl uid overload, sep-
sis, hyperpyrexia, and drug toxicity. Due to the 
reduced physiological reserves of these patients, 
including the potential for impaired renal and 
cardiac function and a tendency to fl uid over-
load (peripheral and pulmonary oedema), fl uid 
prescription strategies in the perioperative period 
should be judicious.  

4.4.1.5     Intraoperative Medication 
 The anaesthetic adage of the approach to medi-
cation delivery for the elderly “go low and go 
slow” can equally be applied to the patient 
receiving anaesthesia for palliative surgery. In 
general, the pharmacodynamic and pharmacoki-
netic fragility of these compromised patients is 
such that overdosage of intraoperative opioids 
and anaesthetic agents is common [ 53 ]. For this 
reason, anaesthetic techniques should be charac-
terized by the use of non-sedating multimodal 
analgesia techniques, avoidance of long-acting 
benzodiazepines, and the employment of depth 
of anaesthesia monitoring to minimize anaesthe-
sia overdose. Choice of muscle relaxant, where 

 necessary, should be made with mindfulness to 
the drug’s mechanism of metabolism (preferably 
organ-independent). Case reports exist of hyper-
kalaemic arrest due to the use of suxamethonium 
in patients who have experienced prolonged peri-
ods of immobility [ 54 ]. Due to the increased risk 
of cardiovascular instability during anaesthesia 
or sedation for palliative surgery, the immedi-
ate availability of vasoconstrictors and drugs of 
resuscitation is prudent.   

4.4.2     Regional Anaesthesia 

 The use of regional anaesthesia and postoperative 
analgesic regimens incorporating local anaes-
thesia infusions are useful to assist in avoiding 
sedating opioid-based analgesia. The advan-
tages of neuraxial-based analgesic techniques 
(intrathecal and epidural injection) must be bal-
anced with the risks of neuraxial intervention. 
Patients may develop a hypocoagulable clotting 
state from thrombocytopenia, chronic low-dose 
thromboprophylaxis prescription, and impair-
ment of platelet clotting function from chronic 
disease; an increased risk of spinal haematoma 
exists in these patients when neuraxial anaesthe-
sia or analgesia is attempted. Caution must be 
placed in the use of local anaesthetic infusions 
due to the risk of toxicity from impaired local 
anaesthesia metabolism and excretion in patients 
with cardiac, hepatic, and renal disease.  

4.4.3     Other Intraoperative 
Considerations 

4.4.3.1     Monitoring 
 The relevant institutional or national guidelines 
regarding standards of monitoring apply for any 
sedation or anaesthetic procedure; however, a 
heightened level of awareness is relevant to the 
patient receiving palliative surgery. Because of 
the elevated risk of perioperative cardiorespi-
ratory complications in patients with multiple 
comorbidities and decreased functional reserve, 
consideration should be given to more invasive 
monitoring, weighing this carefully against 
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potential discomfort to the patient and the risk 
of complications. The insertion of an arterial 
cannula for invasive blood pressure monitor-
ing is a quick, relatively painless, cost-effi cient, 
and reliable intervention that can provide the 
anaesthetist and perioperative clinician with 
immediate information on a patient’s cardiovas-
cular stability and blood gas composition – it 
is highly recommended. Of increased impor-
tance in the patient with reduced physiological 
reserve is monitoring of temperature, neuro-
muscular activity (nerve stimulator), and depth 
of anaesthesia.  

4.4.3.2     Blood Product and Transfusion 
Management 

 Patients undergoing palliative surgery have spe-
cifi c risk factors increasing their likelihood of 
requiring blood product transfusion in the peri-
operative period. For most procedures and sur-
gery, increased intrinsic clotting capacity is 
required compared with what may be acceptable 
on the ward. Acceptable coagulation parameters 
are important for prolonged operations involving 
debulking of large vascular tumours and organ 
resection, but also for brief interventions to man-
age tumours of the airway and bronchial tree 
which may be particularly friable and prone to 
bleeding (e.g. bronchoscopy and laser resection). 
This includes attention to optimizing acid-base 
status, avoidance of hypothermia, and prevention 
of coagulopathy. Attention to adequate platelet 
count (>50 × 10 [ 9 ]/l), correction of inadequacies 
in clotting function, and appropriate avoidance 
of preoperative anticoagulants are vital in the 
care of a debilitated patient receiving palliative 
surgery. 

 Preoperative anaemia is common amongst 
patients with chronic illness undergoing pal-
liative surgery, and preoperative optimization of 
haematinic status should be considered where 
possible. As with any blood product, the adminis-
tration of red cells to increase a patient’s oxygen- 
carrying capacity is a decision that must be made 
between the patient and clinicians after determin-
ing and balancing the risks and benefi ts of trans-
fusion when compared with alternatives. For the 
immunocompromised patient, it is appropriate to 

use irradiated blood products for a patient at risk 
of graft-versus-host disease [ 55 ].  

4.4.3.3     Infection Control 
 Patients receiving palliative procedures are often 
signifi cantly immunocompromised and are at 
particular risk of opportunistic and wound infec-
tions. This risk is heightened for procedures 
involving the insertion of medium- to long-term 
foreign objects including venous access devices, 
stents, and implants. For this reason, strict atten-
tion to hygienic work practice and adherence to 
antibiotic prophylaxis based on local institutional 
guidelines are essential. The single most effec-
tive measure for the reduction in transmission 
of bacterial contamination is an effective hand 
hygiene practice before and after any procedure 
or contact with an immunocompromised patient 
[ 56 ]. Due to their lengthy exposure to the hos-
pital system, patients receiving palliative surgery 
have a high frequency of colonization with multi-
resistant organisms such as vancomycin-resistant 
Enterococcus and multi-resistant  Staphylococcus 
aureus  [ 57 ]. Perioperative clinicians have a 
responsibility to limit the institutional spread 
of these organisms following interaction with 
immunocompromised patients.    

4.5     Specifi c Clinical 
Presentations and 
Challenges 

4.5.1     Cardiothoracic Procedures 

 Palliative cardiothoracic procedures commonly 
include drainage of pleural and pericardial 
effusions as well as interventions to relieve tra-
cheobronchial obstruction. Anaesthetic consid-
erations include lung isolation for thoracotomy 
or thoracoscopy, prevention of hypoxaemia and 
ventilator- induced lung injury, and the mainte-
nance of haemodynamic stability, particularly 
in patients with pericardial tamponade and those 
undergoing drainage of large-volume pleural 
effusions. 

 Endobronchial stenting and/or lasering 
may provide signifi cant symptomatic relief of 
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 dyspnoea [ 58 ]. Depending on the degree of 
 intervention required and anatomical location of 
the lesion, this may involve a brief bronchoscopic 
intervention or may involve several hours of 
treatment, potentially with multiple airway inter-
ventions if both rigid and fl exible bronchoscopes 
are employed. For these procedures, general 
anaesthesia is usually required although awake 
techniques have been described [ 59 ,  60 ]. Total 
intravenous anaesthesia and muscle relaxation is 
required if rigid bronchoscopy is used. Specifi c 
risks include the potential for airway fi res with 
laser use, airway trauma causing pneumothorax 
and/or pneumomediastinum, airway obstruction 
related to stent misplacement or migration, or air-
way oedema and bleeding [ 52 ]. Airway bleeding 
related to laser or manual tumour debulking may 
be signifi cant, particularly if underlying vessels 
are inadvertently damaged. In addition, patients 
may be at increased risk of awareness due to the 
stimulating nature of airway interventions and a 
shared airway in an often frail patient population, 
and depth of anaesthesia monitoring should be 
considered [ 52 ]. Despite these risks, the mortal-
ity rate in the fi rst week postoperatively follow-
ing endobronchial stenting of airway tumours 
may be as low as 0.4 % [ 58 ].  

4.5.2     Abdominal Surgical 
Procedures 

 Palliative abdominal surgical procedures may 
involve major operations such as pelvic exen-
teration, debulking procedures, and HIPEC in 
selected patients. These procedures are often asso-
ciated with signifi cant perioperative physiological 
stress, including large fl uid shifts and the poten-
tial for signifi cant blood loss. In addition, post-
operative pain may be signifi cant, and epidural 
analgesia should be considered. HIPEC involves 
administration of intraperitoneal chemothera-
peutic agents heated to 40–43 °C (with the aim 
of increased tissue penetration at hyperthermic 
temperatures) in conjunction with cytoreductive 
surgery. The technique is used to increase suc-
cess of curative surgery or prolong disease- free 
survival, but may be used in the palliative  setting 

for patients with locally advanced peritoneal 
malignancy and symptomatic burden from ascites 
or other pressure effects. This may be performed 
laparoscopically or as an open procedure and 
results in several important pathophysiological 
effects including systemic temperature changes, 
increased oxygen consumption, signifi cant third-
space fl uid losses and potential  coagulopathy as 
well as the potential adverse effects related to the 
chemotherapeutic agents used [ 35 ].  

4.5.3     Other 

 Brachytherapy is the “implantation of radioactive 
sources in or near tumors” [ 61 ]. Common indi-
cations in the palliative setting include treatment 
of inoperable or recurrent local disease involving 
breast, bronchial, and pelvic malignancies [ 62 ]. 
The patient population undergoing brachyther-
apy is often at high risk of perioperative events 
due to advanced age and comorbidities – in one 
study, over 30 % of patients were of American 
Society of Anaesthetists grade III or IV [ 61 ]. 
Essential elements of anaesthesia for brachy-
therapy are analgesia and immobility. Regional 
or neuraxial techniques are often favoured for 
pelvic brachytherapy [ 60 ,  61 ]. Challenges in 
providing anaesthesia for brachytherapy include 
the unpredictable and potentially long duration 
of procedure, remote location, and a period of 
remote access to patient during high-dose-rate 
radiation delivery [ 62 ].   

4.6     Postoperative Care 

4.6.1     Postoperative Destination 

 Following a palliative procedure requiring anaes-
thesia or sedation, the patient must be recovered 
in an environment appropriate for postopera-
tive care. In an operating theatre, this is usually 
the postoperative care unit. However, because 
many palliative procedures are being performed 
for symptom control, more and more of these 
procedures are being performed “off-the-fl oor” 
and in specialist, remote areas of the hospital. 
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These areas include the radiology, respiratory, 
 gastroenterology, and  haematology departments. 
This presents a potentially hazardous situation 
where, for convenience and effi ciency, standards 
of recovery care may be compromised unknow-
ingly by ward staff not familiar with the added 
risks posed by the postoperative care of the frail 
or sick patient. Examples include inadequate 
amount and duration of monitoring as well as the 
failure to recognize the over-sedated patient [ 63 ]. 

 Appropriate ongoing care in a surgical ward 
environment will be the standard of postop-
erative care for patients in most institutions. 
Consideration must be given to the experience 
of the ward staff (surgical versus medical) appro-
priate to the circumstances of the patient when 
approaching the discharge destination of the 
patient from the recovery area. Patients receiv-
ing palliative surgery can be considered higher 
risk due to the frequency of concurrent comor-
bidities that make them prone to hypoxia, pro-
longed hypotension, oliguria, dysrhythmia, 
surgical bleeding, and over-sedation. For high-
risk patients, the availability of a high depen-
dency or intensive care for postoperative recovery 
is dependent on the wishes of the patient and bed 
availability. Given the expense of this resource 
and the increasing awareness that the majority of 
postoperative complications are observed in the 
fi rst 12–24 h following surgery, “overnight recov-
ery” units have been developed. These units are 
characterized by increased nursing resources, the 
availability of rapid escalation of care as needed, 
and an expected discharge to ward of 24 h. In the 
future, this model is likely to be the most effective 
means for cost-effi cient prevention and manage-
ment of postoperative complications in patients 
thought to be at risk [ 64 ].  

4.6.2     Analgesia 

4.6.2.1     General Principles 
 Postoperative analgesia for patients undergo-
ing palliative procedures may be particularly 
challenging due to the presence of pre-existing 
chronic pain. In this situation, the perioperative 
clinician must be prepared for an  exaggerated 

 postoperative pain response and analgesic 
requirements. In addition, some palliative proce-
dures will carry a risk for development of persis-
tent postsurgical pain. The approach to any patient 
with pain always begins with prompt attendance, 
conduct of a thorough history and examination, 
and subsequent formulation of a mechanism-
based assessment and plan. An appreciation by 
the perioperative clinician of the signifi cance 
of different pathological processes causing pain 
in the postoperative patient will assist with the 
construction of an appropriate analgesia plan. 
Specialist pain management or palliative care 
teams, where available, should be consulted.  

4.6.2.2     Postoperative Pain 
 The International Association for the Study of 
Pain (IASP) have defi ned pain as “an unpleasant 
sensory and emotional experience associated with 
actual or potential tissue damage, or described in 
terms of such damage” [ 65 ]. The importance of 
pain in the postoperative period is such that it has 
become known as the “fi fth vital sign”. 

 Acute pain, such as that in the postopera-
tive period, has been defi ned as “pain of recent 
onset and probable limited duration. It usually 
has an identifi able temporal and causal relation-
ship to injury or disease” [ 66 ]. By the nature of 
its temporal association with surgical injury, pain 
experienced by patients following palliative pro-
cedures tends to be nociceptive (somatic or vis-
ceral) and associated with actual tissue damage 
sensed and transmitted by peripheral nociceptors. 
In contrast, neuropathic pain can be defi ned as 
“pain arising as a direct consequence or a lesion 
or disease affecting the somatosensory system” 
[ 66 ] and, in general, can be thought of as relat-
ing to damage to neural structures [ 67 ]. The dam-
age induces functional and structural changes in 
afferent nociceptive pathways leading to a dys-
aesthesia experienced by the patient. The role of 
neuropathic pain in postoperative pain is under-
estimated and is a key risk factor in the develop-
ment of chronic pain; persistent postsurgical pain 
can exist in up to 50 % of patients following a 
high-risk procedure [ 68 ]. Multiple risk factors 
often exist for the development of neuropathic 
and subsequent chronic pain in the palliative 
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 surgical patient. These include preoperative pain 
or anxiety, perioperative chemoradiotherapy and 
procedures involving iatrogenic nerve injury 
(thoracotomy, lumbosacral pelvic dissection, 
amputation, and repeat surgery).  

4.6.2.3     Management of 
Postoperative Pain 

 Beyond the scope of this chapter, comprehen-
sive postoperative analgesia should incorporate 
components of preoperative preparation (patient 
education, planning), pre-emptive analgesia (gen-
erally paracetamol, anti-infl ammatory agents, 
and neuropathic analgesics), and intraoperative 
analgesics (for physiological stability) that are 
ultimately aimed at managing predicted postop-
erative analgesia requirements. A postoperative 
analgesic plan is always required. 

 The World Health Organization’s Pain Relief 
Ladder emphasizes the use of non-pharmaco-
logic and basic analgesic (paracetamol, cyclo-
oxygenase inhibitors, tramadol) prior to the 
introduction of strong opioids for the manage-
ment of pain [ 69 ]. Severe postoperative nocicep-
tive pain invariably requires oral (oxycodone, 
morphine, hydromorphone) or intravenous 
opioid (morphine, oxycodone, fentanyl, hydro-
morphone) best prescribed “as required” or on 
a “patient- controlled” basis. Where possible, the 
enteral route is preferred for patient tolerance 
and minimization of side effects [ 70 ]. 

 Identifi cation of the underlying pathological 
basis (neuropathic or nociceptive) for a patient’s 
pain is important. For example, the use of cyclo-
oxygenase inhibitors and opioids is of particular 
benefi t for the management of nociceptive pain. 
A distinct neuropathic component to a patient’s 
report of pain is better managed with gabapen-
tanoid agents, tricyclic antidepressants, cloni-
dine, systemic lignocaine infusion, and NMDA 
receptor antagonists such as ketamine. Many of 
these agents have been administered preventa-
tively with success in at-risk patients undergoing 
high-risk surgery. 

 The role of regional or neuraxial analgesia 
in the patient undergoing a palliative procedure 
is largely dependent on the severity of antici-
pated postoperative pain. Where possible, local 

 anaesthetic catheter infusions are an  excellent 
form of postoperative analgesia with few side 
effects and are particularly useful in the opi-
oid-tolerant patient. Comparisons between epi-
dural- and intravenous-based analgesic regimens 
have been extensively studied. In general, there 
is  agreement that for particularly painful pro-
cedures (e.g. thoracotomy), postoperative epi-
dural-based analgesia reduces pain on rest and 
movement with fewer side effects of sedation and 
nausea [ 71 ]. The avoidance of sedating opioids is 
of particular benefi t to the patient receiving pal-
liative surgery. The results of a large prospective 
trial examining the impact of epidural (versus 
morphine)-based postoperative opioid analgesia 
highlighted a benefi t of epidural-based analgesia 
in those patients with pre-existing lung disease, 
but also the diffi culties in obtaining and main-
taining epidural analgesia in the postoperative 
period [ 72 ].   

4.6.3     Non-pain Symptom 
Management 

 Symptoms other than pain may account for a 
signifi cant burden of illness, including physical 
symptoms of dyspnoea, nausea/vomiting, fatigue, 
and sedation. These symptoms have been exten-
sively studied in the outpatient palliative care set-
ting; there is less evidence to guide management 
specifi c to the palliative surgical setting. When 
assessing the individual patient, it is important 
to have an understanding of the biopsychosocial 
context in which the symptoms are occurring and 
to assess the resulting impact of each symptom 
in terms of distress suffered and effect on quality 
of life [ 73 ]. 

 Dyspnoea is “a subjective sensation of 
breathlessness” [ 74 ]. Due to the subjective 
nature of dyspnoea, it can be diffi cult to assess, 
as objective signs of respiratory distress often 
do not correlate with the degree of symptom-
atic distress experienced by the individual [ 75 ]. 
Management includes treatment of the underly-
ing cause as well as medical therapy to reduce 
the severity of symptoms, including morphine, 
supplemental oxygen, benzodiazepines, and 
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non- pharmacologic methods such as fans and 
relaxation techniques [ 75 ]. 

 Nausea and vomiting are common amongst 
patients with terminal illnesses including those 
with cancer, organ failure, and other conditions 
such as Parkinson’s disease and AIDS. These 
symptoms may be increased in the postoperative 
period as a result of anaesthetic and analgesic 
adverse drug effects, direct surgical manipula-
tion of the gastrointestinal tract, and the systemic 
infl ammatory response associated with surgery. 
Perioperative management includes employing a 
low threshold for intraoperative administration of 
prophylactic antiemetic medication, appropriate 
prescribing of antiemetic agents in the immedi-
ate postoperative period, as well as prevention 
and management of contributing factors such as 
constipation. 

 Fatigue and sedation can be distressing to 
patients due to reduced ability for social interac-
tion with loved ones; this accounts for a signifi -
cant reduction in quality of life. Other symptoms 
which may be distressing include hiccoughs, 
constipation, oedema, and delirium/confusion. 
Constipation is particularly common in the postop-
erative period and is exacerbated by opioid medi-
cations, immobility, and electrolyte abnormalities.  

4.6.4     Psychosocial and Spiritual 

 Patients with life-limiting illness commonly 
experience symptoms of depression and anxi-
ety; these symptoms may be exacerbated in the 
perioperative period. Furthermore, feelings asso-
ciated with a loss of hope, meaning, and integ-
rity can compound alterations in mood [ 73 ]. 
Psychological distress may contribute to pain 
in the perioperative period, and consideration 
of alternative therapies such as music therapy, 
relaxation techniques, attentional techniques, and 
massage therapy may be benefi cial [ 70 ].  

4.6.5     Prevention of Complications 

 The avoidance of postoperative complications is 
an important consideration in surgical palliation 

where the goal is improved quality of life and 
reduced symptom burden. This is because the 
occurrence of a major postoperative complica-
tion has been shown to signifi cantly reduce the 
chance of symptom improvement after palliative 
surgery [ 4 ]. See Table  4.6 .

4.7         Ethical Considerations: “Do 
Not Resuscitate” Orders in 
the Perioperative Period 

 Providing perioperative care for patients with “do 
not resuscitate” (DNR) orders in place preopera-
tively raises a number of complex and challenging 
ethical issues. Discussions with patients and their 
families regarding perioperative resuscitation 
orders requires adept communication (as well as 
thorough documentation) [ 76 ]. Throughout these 
discussions it is important to demonstrate respect 
for the individual patient’s dignity, values, and 
goals, as well as showing compassion and empa-
thy and understanding of the reasons underlying 
their wishes. 

   Table 4.6    Common postoperative complications and 
methods of risk reduction   

 Complication  Preventive measures 

 Wound complications  Antibiotic prophylaxis 
   Dehiscence, 

infection, fi stula 
formation 

 Nutritional optimization 

 Respiratory failure  Chest physiotherapy 
 Consideration of extubation 
to non-invasive ventilation in 
high-risk cases 

 Venous thrombosis  Mechanical 
thromboprophylaxis (e.g. calf 
compressors, compression 
stockings) 
 Pharmacologic 
thromboprophylaxis 

 Pressure ulcers  Early mobilization 
 Strict pressure care 

 Cardiac complications  Minimize physiological stress 
(e.g. avoidance of tachycardia, 
hypertension, and hypotension) 
 Optimize oxygen delivery 

 Gastrointestinal 
ulceration 

 Pharmacologic stress ulcer 
prophylaxis where appropriate 
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4.7.1     Ethical Principles 

 Core principles in medical ethics include [ 77 ]:
•    Autonomy in informed decision-making  
•   Justice  
•   Benefi cence  
•   Non-malefi cence    

 A particular ethical dilemma specifi c to the 
perioperative care of a patient receiving pal-
liative surgery is that of the validity of “do not 
resuscitate” (DNR) orders. The right to refuse 
resuscitation arises from the ethical principle of 
patient autonomy [ 78 ], and automatic suspension 
of DNR orders in the perioperative period may 
violate this right [ 76 ]. This has the potential to 
create further distress and suffering in a particu-
larly vulnerable patient group. 

 The concept of “required reconsideration” 
[ 79 ] has been suggested as an alternative to auto-
matic suspension of DNR orders (or automatic 
continuation of DNR orders). This involves 
reconsidering whether cardiopulmonary resus-
citation would be appropriate as well as con-
sidering whether limited specifi c resuscitative 
measures would be acceptable to the individual 
patient in the perioperative period.  

4.7.2     Suggested Approach to the 
Patient with an Existing “Do 
Not Resuscitate” Order in the 
Perioperative Period 

 The discussion regarding a patient’s resuscitation 
wishes in the perioperative period may be diffi cult 
for both the anaesthetist and the patient for a num-
ber of reasons. The anaesthetist often has no prior 
therapeutic relationship with the patient, and the 
anaesthetist assessing the patient in a preadmission 
clinic often will not be the treating anaesthetist on 
the day of surgery. Finally, addressing resuscitation 
wishes on the day of surgery or in an emergency set-
ting can be confronting for patients who often need 
time to refl ect of their goals and values with their 
family. The American Society of Anesthesiologists 
Committee of Ethics has produced guidelines 
that act as a framework to guide discussion and 
 decision-making regarding DNR orders in the 

perioperative period [ 76 ]. The  discussion should 
involve the patient, surgeon, physician,  anaesthetist, 
and the next of kin where appropriate. 

4.7.2.1     What Orders Are Currently 
in Place? 

 Although seemingly obvious, resuscitation 
wishes of patients often are not known by the 
treating doctor. For example, the SUPPORT 
study demonstrated that amongst patients who 
were hospitalized with life-limiting illnesses, less 
than 50 % of doctors were aware of their patients’ 
resuscitation wishes [ 80 ].  

4.7.2.2     What Are the Patient’s Goals 
and Values? 

 An understanding of a patient’s goals and values 
that underpin their resuscitation wishes is crucial 
in order to formulate an appropriate perioperative 
plan. Active listening in a non-judgmental and 
empathetic fashion is paramount in order to facili-
tate this discussion. Furthermore, it is important to 
discuss the existing resuscitation order in the con-
text of the specifi c procedure planned and relating 
this back to the patient’s underlying values.  

4.7.2.3     Consider Clarifying and/or 
Revising the DNR Order, 
Keeping in Mind That 
Resuscitation Is Not “All or 
Nothing” 

 In discussing whether to reconsider or continue 
do not resuscitate orders in the perioperative 
period, it is important to explain to a patient 
what “resuscitation” involves. In particular, cer-
tain interventions which are often standard com-
ponents of anaesthesia (such as endotracheal 
intubation, supported ventilation, and the use of 
vasopressors) may be viewed as resuscitation in 
the nonoperative setting [ 76 ]. Furthermore, the 
discussion should address possible modifi cations 
in DNR orders to allow treatment of reversible 
complications during surgery [ 76 ]. This is par-
ticularly relevant if the procedure may improve 
the patient’s quality of life or reduce the distress 
of their symptoms (e.g. relieving dyspnoea via 
drainage of pneumothorax complicating CVC 
insertion). 
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 Two approaches have been described which can 
be used to clarify a DNR order: (1) “Procedure-
directed limitations” [ 76 ], whereby the specifi c 
resuscitative measures acceptable to a patient 
are explicitly stated preoperatively, or (2) “Goal-
directed limitations” [ 76 ], whereby the patient del-
egates decision-making to the treating team while 
in accordance with the patient’s goals and values. 

 If a procedure-directed approach is taken, the 
exact therapies which are acceptable to the patient 
need to be explicitly stated and documented [ 78 ]. 
Decisions regarding the specifi c interventions, 
which are acceptable to the individual patient, 
should be consistent with their overall goals and 
values. Specifi c therapies, which should be dis-
cussed, include cardiopulmonary resuscitation, 
defi brillation, intubation and ventilation, vaso-
pressor use, blood product administration, care 
escalation, renal replacement therapy, antibiotic 
therapy, fl uid therapy, and parenteral nutrition. 
An advantage of this approach is that the patient’s 
wishes are explicitly documented. However, dis-
cussing a variety of technical interventions may 
be overwhelming for a patient and diffi cult to 
understand. Goal- directed limitations for resus-
citation [ 76 ] places great responsibility on the 
anaesthetist and surgeon. Consultation with the 
patient’s next of kin is essential [ 78 ]. An advan-
tage of this approach is that the doctrine allows 
for a less regimented approach to patient care, 
allowing clinicians to act in the best interests of 
their patients in a variety of often unpredictable 
clinical circumstances.   

4.7.3     The Postoperative Period 

 If the preoperative DNR order is modifi ed, there 
should be a plan for when it is to be reinstituted in 
its original form postoperatively [ 76 ].  

4.7.4     Dealing with Confl ict 
Regarding Perioperative DNR 
Orders 

 The responsibility of providing anaesthesia for 
patients with DNR orders or treatment-limiting 

orders can be confronting for the anaesthetist, 
whose ultimate goal is usually to ensure that the 
patient survives the operation. 

 In cases of medical objection, whereby the 
physician believes that proceeding with an inter-
vention with the patient refusing specifi c therapies 
would compromise safety or be inconsistent with 
accepted standards of care, then ethical board 
review of the case may be appropriate [ 76 ,  78 ]. In 
cases of moral objection, whereby the anaesthe-
tist is unable to accept a patient’s wishes regard-
ing perioperative DNR orders, attempts should be 
made to fi nd an alternative anaesthetist. However, 
if an alternative anaesthetist is not available, then 
experts agree that there are no ethical grounds for 
refusing to proceed [ 76 ,  78 ], and the anaesthetist 
should follow the patient’s directives as best as 
possible to prevent further suffering [ 76 ].   

    Conclusion 

 Palliative surgery offers the opportunity to 
affect a positive and meaningful impact upon 
patients’ quality of life. Beyond the focus of 
surgery, it is of great importance to provide 
high-quality perioperative care that considers 
a patient’s symptoms and wishes in these fre-
quently challenging and complex clinical situ-
ations. Pathophysiological changes specifi c to 
the patient receiving palliative surgery empha-
size the importance of careful history taking, 
examination, and clinical decision-making. 
The complexity of many palliative procedures, 
as well as the frequency comorbidities in this 
patient population, underscores the impor-
tance of open and honest dialogue between 
patient, anaesthetist, and surgeon to attain the 
best possible outcomes for patients.     
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        The principles of management of pain after 
 palliative surgery are essentially the same as after 
any type of surgery. However, there are certain 
aspects for patients undergoing palliative sur-
gery that need increased vigilance. Patients are 
often taking opioids for moderate to severe pain 
(“strong” opioids) which requires careful assess-
ment and a detailed perioperative management 
plan, providing analgesia but minimising risk 
of withdrawal, uncontrolled pain and overdose. 
Multimodal analgesia should be utilised in an 
opioid-reducing strategy. It is imperative that 
pain and possible adverse perioperative sequelae 
should not compromise a quick recovery to allow 
the patient to have high- quality end-of-life care. 
Neuraxial blockade, continuous peripheral nerve 
block techniques and other analgesic adjuvants 
should be considered. Patient-controlled analge-
sia offers the fl exibility in opioid delivery to adapt 
to the changing and diffi cult analgesic needs of 
this population.  

5.1         Introduction 

 Palliative surgery and procedures are interventions 
that may improve pain, symptoms and quality of 
life with minimal impact on the patients’ survival 
in carefully selected patients. Patients may need 
surgery for many reasons such as  debulking oper-
ations (in collusion with chemotherapy and radio-
therapy), surgical resection of locally advanced 
or metastatic cancer,  management of malignant 
obstruction, pathological fracture  management 
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and management of bleeding. However, pro-
cedures performed with palliative intent may 
often leave local or metastatic residual disease. 
Occasionally surgery may be contemplated spe-
cifi cally for analgesic indications. 

 Examples of palliative surgical procedures 
include:
•    Colostomy to relieve tumour obstruction in 

the colon or rectum or for management of rec-
tovaginal fi stula  

•   Ileostomy for distal small bowel obstruction  
•   Ileal conduit for vesicovaginal fi stula  
•   Gastric bypass for gastroduodenal outfl ow 

obstruction in advanced gastric and pancreatic 
cancer  

•   Hepatectomy (liver resection) of metastatic 
lesions causing pain from capsule distension 
and jaundice  

•   Pulmonary wedge resection to resect meta-
static tumours or perform pleurodesis for 
repeated pleural effusions  

•   Nephrostomy tubes to relieve tumour-induced 
ureteric obstruction causing hydronephrosis  

•   Orthopaedic procedures for management of 
pathological fractures    
 Perioperative pain in palliative surgery shares 

the same management principles as for surgery 
in the general population. However, there are 
some special considerations that need to be con-
sidered in the palliative surgery scenario. Since 
palliative surgery by defi nition will tend to occur 
towards the end of the patients’ cancer journey, it 
is imperative that the pain management promotes 
rapid and comfortable recovery to facilitate focus 
on subsequent end-of-life care.  

5.2     Assessment 

 Holistic assessment of the patients’ pain starts 
in the preoperative period and is key to success-
ful pain management. All sites of the patients’ 
pain should be assessed and this should con-
tinue postoperatively. Patients may have pain in 
several sites as well as metastatic disease, and 
management of these pains also needs to be 
considered with acute surgical pain. Given that 
pain is a major symptom of advanced cancer [ 1 ], 

acute pain in the palliative population is likely 
to be complicated by pre-existing chronic pain. 
Furthermore, many will be on signifi cant opioid 
therapy. Palliative patients are often undertreated 
when they are prescribed analgesia for episodes 
of acute pain [ 2 ]. 

 It is vital that the assessment includes an 
accurate history of current analgesia especially 
opioid requirements. This should include the 
opioid formulations the patient is taking (e.g. 
modifi ed release and immediate release oral opi-
oids, transdermal patches, transmucosal or buc-
cal opioids). Preoperative opioid use should be 
assessed and recorded to estimate approximate 
doses of medication needed for pain control after 
surgery [ 3 ]. 

 It is also being increasingly recognised that 
a few patients taking opioids for cancer pain 
may display behaviours akin to recreational 
drug use which may be problematic in assess-
ment. Estimation of opioid requirements is often 
diffi cult due to the variable quality of drug and 
unwillingness to divulge true opioid consump-
tion. In patients undergoing palliative surgery, a 
small number may also have a history of previous 
problematic opioid use and management may be 
similar to those patients taking recreational opi-
oids. Both of these groups of patients may be 
relatively tolerant to opioids and the opioid dose 
required for acute pain management may seem 
very high [ 2 ,  3 ]. 

 Occasionally, even patients having palliative 
surgery may also be on methadone or buprenor-
phine maintenance programmes and be under 
the care of drug dependency units. It is impor-
tant that the patients’ dose is confi rmed with 
their prescribing centre so that this can be main-
tained and factored into the pain management 
plan [ 2 ]. 

 Whatever the cause or extent of problematic 
opioid use, it is not considered appropriate to 
attempt rehabilitation in the postoperative period. 
The focus for all patients remains providing 
suffi cient analgesia and, in those with high opi-
oid requirements, preventing acute withdrawal 
symptoms. 

 The surgical procedure itself may allow 
anticipation of whether pain will be  substantially 
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reduced as a result of the procedure, but the 
effect of surgery on pain can be extremely vari-
able. Patients may initially have an increase in 
pain due to surgery, but their overall pain may 
then be reduced resulting in reduced analgesic 
requirements. For example, patients with a patho-
logical fracture may experience signifi cant levels 
of pain preoperatively which may be substan-
tially reduced once they have undergone fi xation 
surgery. 

 For patients on substantial doses of opioids 
before the surgery, the focus is to manage a bal-
ance of analgesia for acute pain relief. There is a 
tension between the needs of acute pain manage-
ment while minimising potential for withdrawal 
and conversely, reducing chance of opioid over-
dose. Opioid requirements should be assessed 
and reassessed frequently to allow optimal 
titration. 

 After a meticulous assessment, a periopera-
tive analgesic plan with multidisciplinary input 
should be developed. Analgesic management 
should also include the use of non-opioid drugs 
and other analgesic techniques such as neuraxial 
and regional anaesthetic techniques all aiming 
to potentially reduce acute opioid requirements 
(vide infra). However, it must be remembered 
there are few experimental data from studies of 
the management of these patients [ 4 ].  

5.3     Acute Pain Management 

 Analgesic medications are classed into three 
main groups: non-opioids, opioids and adjuvant 
analgesics. In addition to these three groups, 
local anaesthetic drugs can be administered 
by either peripheral or neuraxial routes. Drugs 
with different underlying mechanisms are used 
in combination to provide a synergistic effect, 
and this strategy is termed multimodal anal-
gesia [ 5 ]. This approach allows lower doses 
of each of the drugs in the pain management 
plan, reducing the potential for adverse effects 
[ 6 ]. In patients known to be on opioids prior 
to surgery, a combination of drugs with differ-
ent mechanisms can provide pain relief with 
a potential “opioid- sparing” effect where the 

 opioid dose may be lowered or maintained 
without  decreasing pain relief. 

5.3.1     Non-opioid Analgesia 

 Non-opioid drugs such as paracetamol (acet-
aminophen) and nonsteroidal anti-infl ammatory 
drugs (NSAIDs) are often used for the manage-
ment of mild to moderate acute pain [ 5 ]. Non- 
opioids alone are rarely suffi cient to relieve 
severe pain that is associated with surgery, but 
they are an important part of multimodal analge-
sia. They may also offer an opioid “dose-sparing” 
effect [ 6 ]. 

 Paracetamol is an effective analgesic with 
few side effects with a good safety profi le 
when taken at recommended doses. It has been 
shown to reduce postoperative opioid require-
ments by 20–30 % when given regularly [ 6 – 8 ]. 
Although the mechanism of analgesic effi cacy 
of paracetamol remains unclear, it may involve 
direct and indirect inhibition of central cyclo- 
oxygenases (COX). The activation of the endo-
cannabinoid system and spinal serotonergic 
pathways also appears to be integral to the anal-
gesic actions of paracetamol [ 9 – 11 ]. Paracetamol 
may also enhance descending inhibitory controls 
[ 12 ]. 

 Paracetamol is available in oral, intravenous 
and rectal preparations. The intravenous prepa-
ration provides faster, potentially more effec-
tive analgesia than the equivalent oral dose [ 13 ]. 
Rectal absorption of the drug is poor and sub-
therapeutic blood concentrations are common. 
The route chosen will depend on several factors 
such as whether the patient can take oral anal-
gesia, what preparations are available at a local 
level and what type of surgery the patient has had 
(e.g. patients having rectal/bowel surgery or may 
contraindicate rectal administration). 

 NSAID refers to both non-selective, nonsteroi-
dal anti-infl ammatory drugs (that inhibit COX-1 
and COX-2 isoenzymes) and COX-2 selective 
inhibitors [ 14 ]. NSAIDs inhibit COX, reduce the 
production of proinfl ammatory prostaglandins 
and leukotrienes, are effective analgesics and 
are an integral part of multimodal analgesia. In 
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combination with paracetamol they can decrease 
opioid requirements [ 6 ]. 

 Many of the adverse effects of NSAIDs are 
due to the physiological role of prostaglandins 
being inhibited including gastric mucosal protec-
tion, renal tubular function and intrarenal vaso-
dilation, bronchodilatation and production of 
endothelial prostacyclin (which causes vasodila-
tion and prevents platelet adhesion) [ 15 ]. These 
processes are predominantly regulated by COX- 
1. Tissue damage induces COX-2 production 
leading to synthesis of prostaglandins that result 
in pain and infl ammation, and the COX-2 selec-
tive NSAIDs are thought to work specifi cally on 
this mechanism [ 16 ]. However, the use of COX-2 
selective NSAIDs has been compromised by the 
potential increase in cardiac thrombotic compli-
cations [ 16 ]. 

 NSAIDs are available in oral, parenteral and 
rectal preparations and are equally effective with 
a similar speed of onset but with no difference in 
side effect incidence between routes. The com-
bination of paracetamol and NSAIDs has been 
found to be more effective than paracetamol 
alone, but compared to NSAIDs alone was less 
clinically signifi cant [ 8 ,  17 ].  

5.3.2     Opioid Analgesia 

5.3.2.1     Mechanisms of Opioid Action 
 Opioids act via G protein coupled opioid recep-
tors. Several types of receptor have been char-
acterised, but the μ opioid receptor is the most 
important in opioid-induced analgesia. Opioid 
receptors are located in synapses in areas of 
the brain, in the spinal cord and in the periph-
ery intimately associated with pain processing 
[ 18 ]. Opioid receptors are found in many areas 
of the brain including the periaqueductal grey 
and locus coeruleus which are involved in the 
higher processing of pain perception, emo-
tional response and localisation. Elements of 
the so-called pain matrix are here and the area’s 
importance in pain has been shown directly by 
functional imaging [ 19 ]. 

 In the spinal cord opioid receptors are localised 
in the superfi cial dorsal horn, which modulates 

transmitter release and pain impulses, resulting 
in a spinally mediated analgesia. Release of the 
major excitatory transmitter glutamate at the spi-
nal synapse of the primary afferent nociceptor is 
reduced by pre- and postsynaptic opioid mecha-
nisms. Other transmitters are also modulated by 
opioid action such as substance P and calcitonin 
gene-related peptide [ 20 ]. 

 Many different opioids are available for use 
in clinical practice such as opioids for moder-
ate to severe pain including morphine, fentanyl 
and oxycodone. The opioids for mild to mod-
erate pain (codeine, tramadol) may be used for 
less major palliative surgery. Choice of opioid 
will depend on local availability, local guide-
line or policy and patient tolerance to particu-
lar opioids (drug allergy or sensitivity to opioid 
side effects). The most common side effects are 
potential respiratory depression, sedation, nausea 
and vomiting and pruritus [ 21 ]. If a patient is on 
an effective dose of opioid preoperatively with a 
good effi cacy/side effect balance, it is judicious 
to use the same opioid perioperatively. 

 Opioids can be delivered by many routes 
for acute pain management. The most common 
routes of opioid administration are intravenous, 
epidural or intrathecal, subcutaneous, intramus-
cular or oral. They can also be administered via 
a transdermal patch, sublingual or buccal mucosa 
and intranasal or rectal routes although these are 
more commonly used for chronic pain states. 
Intravenous patient-controlled analgesia (PCA) 
is the most frequently used method to deliver 
intravenous opioids postoperatively.  

5.3.2.2     Patient-Controlled 
Analgesia (PCA)  

 Intravenous opioids delivered using a patient- 
controlled analgesia (PCA) infusion device pro-
vide the most fl exible form of opioid analgesia in 
the postoperative period [ 22 ]. Patients have been 
shown to prefer PCA compared to other routes 
of postoperative opioid administration [ 23 ]. PCA 
delivers a preset bolus dose on demand with a 
specifi ed lockout period between each success-
ful dose, and a background infusion can also be 
administered. These variables can be adjusted 
according to the patients’ opioid requirements. 
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For patients on opioid therapy prior to surgery, 
PCA allows higher-than-normal bolus doses to be 
delivered and a background infusion rate equiva-
lent to the patient’s baseline opioid requirement. 

 Intravenous opioid PCA provides better anal-
gesia than conventional intramuscular and subcu-
taneous opioid regimens, although the magnitude 
of the difference in analgesia is small [ 24 ]. 
Although PCA administration was associated 
with greater opioid use, there are no differences 
in duration of hospital stay or opioid-related 
adverse effects other than pruritus, which is 
increased, and patient satisfaction is higher [ 24 ]. 

 As previously discussed, for patients on pre-
operative opioids, there is a need to maintain a 
baseline level of opioid to ensure that an acute 
withdrawal syndrome is avoided and to ensure 
that pain that may be present, independent of 
surgery, is well managed. There are several 
approaches that can be taken to maintain the 
baseline opioid levels. As discussed previously, a 
background infusion can be added to a PCA and 
the bolus dose titrated to effect. In some cases, 
where the patient has a fentanyl patch, this could 
be left on (as long as all practitioners are aware) 
to maintain background requirements and PCA 
bolus added. Theoretically perioperative altera-
tions in skin blood fl ow may result in erratic 
absorption from the fentanyl patch and some 
advocate removal of all transcutaneous medica-
tion. It should be remembered that absorption 
may continue after fentanyl patch removal [ 25 ]. 
In more minor palliative surgery, oral medica-
tions may be able to be re-established soon after 
surgery.   

5.3.3     Adjuvant Analgesia 

 Adjuvant drugs such as clonidine and ketamine 
can also be used as part of a multimodal analge-
sia approach and may have a potential benefi cial 
opioid-sparing effect. 

 Clonidine is an α 2 -adrenoceptor agonist which 
produces analgesia via the descending pain path-
ways that modulate the transmission of pain 
signals in the spinal cord [ 26 ]. It can be given 
intravenously as a bolus dose for postoperative 

analgesia and is effective in reducing opioid 
requirements [ 26 ]. Clonidine can also be admin-
istered by other routes (neuraxial and peripheral 
nerve block) [ 27 ]. For patients with chronic pain 
having surgery, clonidine can provide effective 
analgesia when used in combination with other 
drugs although its routine use may be limited by 
side effects of sedation and hypotension. 

 Ketamine is an NMDA ( N -methyl- d -aspartate) 
receptor antagonist. Pain stimuli (e.g. after sur-
gery) can induce a so-called central sensitisation 
at the spinal level by (amongst other mecha-
nisms) activation of the NMDA receptor [ 28 ]. 
This results in an increase in neuronal hyperex-
citability and can induce further changes in the 
spinal cord, contributing to central sensitisation 
and increased perception of pain [ 28 ]. NMDA 
receptor function also involves pain learning and 
memory. Ketamine blocks the NMDA receptor, 
inhibits central sensitisation and potentially treats 
pain refractory to opioids [ 29 ]. 

 Ketamine can be useful in the treatment of 
other opioid-insensitive pain, such as certain 
types of neuropathic pain, and cancer pain [ 29 ]. 
Ketamine has been used in the management of 
acute pain in opioid tolerance and escalating 
opioid requirements. In patients using opioids 
on a long-term basis, the administration of ket-
amine has been reported to lead to improved pain 
relief and reduced opioid requirements [ 30 ,  31 ]. 
However, the evidence base for postoperative 
pain has been less well established [ 32 ]. 

 Other agents such as the gabapentinoids and 
steroids are beginning to accrue evidence for 
their effi cacy in postoperative pain and may fur-
ther contribute to the opioid-sparing effect of 
multimodal analgesia [ 33 ,  34 ].  

5.3.4     Neuraxial (Epidural and 
Intrathecal) and Regional 
Analgesia 

 Neuraxial and regional analgesia can be used 
to provide postoperative pain relief in palliative 
surgery. Indeed, the opioid-sparing action poten-
tially can minimise the issues related to manage-
ment of patients on existing opioid medication. 
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 Opioids can be given via the epidural or 
 intrathecal (spinal) route where they bind directly 
with opioid receptors in the dorsal horn of the 
spinal cord. The main side effects are similar 
to parenteral administration: respiratory depres-
sion, sedation, nausea and vomiting and pruritus. 
Direct action on spinal opioid receptors achieves 
equivalent receptor occupation at a lower dose 
resulting in less systemic absorption and fewer 
systemic side effects. 

 Neuraxial and regional analgesia block pain 
impulses by administration of local anaesthetic 
in proximity to nerves and by virtue of blockade 
of the sodium channel. This approach can target 
either peripheral or central (neuraxial approach) 
nerves. Due to the differential effect on neurones 
of different sizes, pain impulses can be inhib-
ited potentially retaining function in sensation 
and minimising the effect on muscle weakness. 
Neuraxial blockade can be especially effective for 
relief of pain provoked by movement, facilitating 
early postoperative mobilisation of patients, even 
after major surgery [ 35 ]. Infi ltration of the wound 
with local anaesthetics may also be of merit as 
part of a multimodal approach [ 36 ]. 

 Local anaesthetics and opioids are often used 
in combination when given epidurally as they 
have a synergistic pharmacological effect, allow-
ing lower doses of each drug to be given and 
minimising the risk of side effects. The effi cacy 
of epidural analgesia has been robustly demon-
strated. Regardless of analgesic agent used, loca-
tion of catheter, type of surgery and type or time 
of pain assessment, epidural analgesia provides 
better pain relief than parenteral opioid adminis-
tration [ 37 – 39 ]. 

 One meta-analysis of systemic opioids via 
PCA versus epidural analgesia concluded that 
epidural analgesia provides better pain relief at 
rest and with movement after all types of sur-
gery. The epidural group had a lower incidence 
of nausea/vomiting and sedation, but a higher 
incidence of pruritus, urinary retention and 
motor block [ 37 ]. 

 Other types of regional analgesia can be used 
for acute postoperative pain. Local anaesthetic can 
be administered as a single injection or as a con-
tinuous infusion in a continuous  peripheral nerve 

block (CPNB) [ 40 ]. CPNB can also be delivered 
as an ambulatory service where patients are dis-
charged home with the infusion. Examples of 
regional analgesia include brachial plexus blocks 
for upper limb surgery, and femoral blocks, lum-
bar plexus blocks and sciatic nerve blocks for 
lower limbs. Regional anaesthesia may also 
reduce perioperative complications in patients 
undergoing palliative surgery whose disease state 
may increase their risk [ 41 ,  42 ]. Reduction of 
sequelae will potentially allow more rapid recov-
ery and not compromise patients’ end-of-life care.  

5.3.5     Non-pharmacological 
Approaches 

 Although severe acute pain clearly requires phar-
macological interventions, there is a need to rec-
ognise the importance of non-pharmacological 
approaches that may contribute to minimising 
the patients’ acute pain experience which may be 
especially pertinent in palliative surgery. Anxiety 
may also be an important factor in the transition 
from acute to chronic postoperative pain that may 
occur after palliative surgery [ 43 ]. 

5.3.5.1     Psychological Interventions 
 Pain is an individual experience with multifacto-
rial infl uences such as previous pain experience, 
personal beliefs, culture, mood and ability to 
cope. Palliative patients undergoing surgery are 
likely to have previous experience of procedures 
and anticancer therapies, some of which may have 
caused pain. It is important to explore these with 
the patient and also concerns or expectations they 
may have about the current surgical procedure. 

 Psychological interventions include infor-
mation provision, stress/tension reduction and 
cognitive- behavioural interventions. 

 Information provision consists of two strate-
gies which target the specifi c sensations that will 
be experienced (such as “sharp”, “burning” or 
“stinging”) and a summary of the specifi c pro-
cedure that the patient will experience. Both are 
based on the assumption that providing this infor-
mation will prevent the development of negative 
expectations that may increase anxiety and lead 
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to increased pain sensations [ 44 ]. Information 
provision has been found to be effective in some 
studies for reducing postoperative pain reports 
and/or pain medication use [ 45 ,  46 ]. 

 Stress/tension reduction can be provided by 
a range of relaxation-related techniques such as 
breathing relaxation, progressive muscle relax-
ation, imagery and hypnosis. These all involve 
teaching the patient how to reduce their feelings 
of stress, tension, anxiety and distress, so ideally 
the patient will need time to learn and practice 
them. The evidence for the effectiveness of these 
interventions is variable from weak to moder-
ately strong [ 47 ]. 

 Cognitive-behavioural interventions involve 
a range of behaviour change principles. These 
include positive reinforcement of desired behav-
iours, identifi cation and modifi cation of unhelpful 
thoughts (catastrophising such as “I can’t stand it” 
or “This is unbearable”) and goal setting in order 
to achieve a change in targeted behaviours. In 
acute pain this is likely to be encouraging patients 
to use these and other psychological strategies to 
meet postoperative rehabilitation goals. Training 
in coping methods or behavioural instruction 
prior to surgery has been shown to reduce pain, 
negative affect and analgesic use [ 47 ].  

5.3.5.2     Transcutaneous Electrical 
Nerve Stimulation 

 Transcutaneous electrical nerve stimulation 
(TENS) delivers an electrical current across the 
surface of the skin via self-adhering conducting 
pads (electrodes) activating peripheral nerve fi bres 
and releasing spinal inhibitory neurotransmitters 
resulting in pain relief [ 48 ]. Different intensity 
settings and stimulation patterns are effective for 
some acute pain settings [ 47 ] and there appears to 
be a potential role for TENS as an adjunct to anal-
gesic therapy in the perioperative setting to pro-
vide pain relief for some but not all patients [ 48 ].    

5.4     Summary 

 Pain management in palliative care surgery should 
utilise similar approaches to those used in the 
general surgical population. Consideration needs 

to be given to whether the patient is on  opioids for 
pain prior to surgery and if the patient has other 
sites of disease that will not be improved as an 
outcome of surgery. However, utilising a multi-
modal analgesic approach and adjusting the anal-
gesic doses to suit the patient’s individual pain 
can provide pain relief. Consideration should 
be given to the role that non- pharmacological 
approaches may contribute to pain management. 

  The key points of pain management in pallia-
tive surgery are :
•    Identifying patients preoperatively  
•   Preoperative assessment and recording of 

baseline opioid requirements  
•   Understanding the intended outcome of the 

surgery – will it improve all of the patient’s 
pain?  

•   Development of individual patient periopera-
tive analgesic plan  

•   Maintenance of baseline opioid requirements 
to ensure pain control and prevent withdrawal 
symptoms  

•   Use of non-opioid drugs and other techniques        
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        Malnutrition and nutritional diffi culties are very 
common in patients with advanced cancer 
 receiving palliative care. These patients often 
have cancer cachexia, a multifactorial syndrome 
in which there is loss of skeletal muscle mass, 
negative protein and energy balance, alterations 
involving carbohydrate, lipid and protein metab-
olism, and neuroinfl ammation. The early assess-
ment of malnutrition is particularly important in 
patients undergoing palliative surgery. Nutritional 
status can be assessed by an objective method or 
by validated nutritional screening tools. These 
tools are easy to administer even by nonexpert 
personnel or by the patient themselves and should 
be used in every surgery department. Malnutrition 
worsens and increases postoperative complica-
tions, surgical risk factors, and mortality. 
Nutritional support must be prescribed as soon as 
possible to malnourished patients and patients at 
risk of malnutrition. The main goals of periopera-
tive nutritional support are to minimize negative 
protein balance by avoiding starvation; to main-
tain muscle, immune, and cognitive functions; 
and to enhance postoperative recovery. Enteral 
feeding is the fi rst choice route of nutrient 
 administration although parenteral nutrition must 
be recommended in cases of intestinal failure. 
Immunonutrition improves surgical outcomes by 
reducing both infectious and noninfectious com-
plications, as well as the time spent in hospital. 
Nutritional support therapy is rarely indicated in 
terminally ill cancer patients.  
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   Abbreviations 

  ASPEN    American Society for Parenteral 
and Enteral Nutrition   

  BMI    Body mass index   
  BMR    Basal metabolic rate   
  CCS    Cancer cachexia syndrome   
  ESPEN    European Society for Clinical 

Nutrition and Metabolism   
  MNA    Mini Nutritional Assessment   
  MUST    Malnutrition Universal Screening 

Tool   
  n-3 PUFAs    Omega-3 polyunsaturated fatty acids   
  NRI    Nutrition Risk Index   
  NRS-2002    Nutritional Risk Screening 2002   
  PG-SGA    Patient-Generated Subjective 

Global Assessment   
  SCRINIO    Screening the nutritional status in 

oncology   
  SGA    Subjective Global Assessment   

6.1          Introduction 

 Malnutrition is “an acute, subacute or chronic 
state of nutrition, in which varying degrees of 
overnutrition or undernutrition with or without 
infl ammatory activity have led to a change in 
body composition and diminished function” [ 1 ]. 

 In palliative care patients’ malnutrition is syn-
onymous with undernutrition. Obesity can also 
be found in these patients, although it is uncom-
mon and obese patients often have undernutri-
tion. Malnutrition and nutritional diffi culties are 
very common in patients with advanced cancer 
receiving palliative care [ 2 ,  3 ], with their preva-
lence in such patients depending on the site of 
origin of the cancer [ 4 ]. It has been reported that 
malnutrition may often contribute to death in 
cancer patients [ 5 ]. 

 The assessment of nutritional status is very 
important in subjects at risk of malnutrition, such 
as patients receiving palliative care. Adequate 
nutritional support could play a fundamental role 
in improving the nutritional status and quality of 
life of such patients, especially in those undergo-
ing surgery [ 6 ]. 

 As well known, these patients often have 
 cancer cachexia syndrome (CCS). CCS is a 

 multifactorial syndrome in which there is loss of 
skeletal muscle mass that cannot be fully reversed 
by conventional nutritional support and leads to 
progressive functional impairment [ 7 – 9 ]. This 
syndrome also includes a negative protein and 
energy balance; alterations involving carbohy-
drate, lipid, and protein metabolism; and 
increased acute-phase proteins and neuroinfl am-
mation [ 10 – 12 ]. 

 There are many criteria to defi ne CCS. One 
easy criterion was proposed by the SCRINIO 
working group [ 13 ], while more recently an 
international consensus, reported by Fearon et al. 
[ 14 ], concluded that the diagnostic criterion for 
cachexia is weight loss greater than 5 % or weight 
loss greater than 2 % in individuals already show-
ing depletion of body mass index (BMI <20 kg/
m 2 ) or skeletal muscle mass. CCS can develop 
progressively through various stages (pre- 
cachexia to cachexia to refractory cachexia). Its 
classifi cation and clinical management should be 
based on an assessment of anorexia or reduced 
food intake, catabolic drive, muscle mass and 
strength, and functional and psychosocial 
impairment.  

6.2    Malnutrition: Causes 
and Consequences 

 Malnutrition can be due to reduced food intake 
(anorexia, nausea, dysphagia, etc.), loss of nutri-
ents (diarrhea, malabsorption, vomiting, etc.), 
increased nourishment needs (surgical opera-
tions, sepsis, etc.), and metabolic alterations 
caused by cancer (hypermetabolism). This condi-
tion has serious consequences for all organs and 
systems [ 15 ]. 

 The most signifi cant changes occur in the car-
diovascular system (decreased cardiac muscle 
mass and cardiac output, decreased blood pres-
sure, conduction disorders, and arrhythmias), 
respiratory system (decreased vital capacity 
because of alterations to respiratory muscles, 
increased infectious complications), gastrointes-
tinal system (reduced digestion and absorption of 
foods; reduced gastric, biliary, and pancreatic 
secretions), and urinary system (reduced glomer-
ular fi ltration rate and renal plasma fl ow), but the 
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muscles (muscle wasting), hematopoietic system 
(anemia), and immune system (increased risk of 
infections) may also be affected. In surgical 
patients, malnutrition has been demonstrated to 
be one of the major determinants of the develop-
ment of postoperative complications, affects 
postoperative recovery and wound healing, pro-
longs the duration of hospitalization, and 
increases mortality [ 16 ].  

6.3    Nutritional Assessment 

 Nutritional screening is very important in clinical 
practice, especially in cancer patients and hence 
in cancer patients undergoing surgery. All cancer 
patients should be submitted to nutritional assess-
ment on admission to hospital and at least once a 
week thereafter. The correction of malnutrition 
has positive effects such as an increase in life 
expectancy, a reduction in the duration of hospi-
talization, a quicker recovery of healing after sur-
gery, a quicker recovery from ulcers, and an 
improved quality of life. 

 A correct nutritional assessment can identify 
malnourished patients and those at risk of malnu-
trition in order to provide them with adequate 
nutritional support. Nutritional assessment can 
be done by an objective method or using nutri-
tional screening tools. 

6.3.1    Objective Method 

 The objective method for assessing nutritional 
status requires specialized personnel. Many dif-
ferent parameters are used in this assessment, 
including weight, height, sex, subcutaneous fat 
thickness, laboratory analyses, etc. The clinical 
nutritional assessment usually covers medical 
history, dietary records, physical examination, 
anthropometric measurements, body composi-
tion determination, and laboratory analyses [ 15 ]:
    1.    The patient’s medical history can give infor-

mation on the primary tumor and metastases, 
other pathologies, and medical treatments. An 
appetite assessment is of particular relevance 
in palliative care patients as anorexia is one of 
their most important problems [ 17 ]. Dietary 

records evaluate food consumption and dietary 
habits. The main tools used are 24-h food 
recall, a recording of food and beverage intake 
over the preceding 24 h; diet diaries, compiled 
by either the patient or the caregiver, over a 
week or over three nonconsecutive days; food 
frequency questionnaires that assess food 
intake over a day, a week, or a longer period; 
and the dietary history, which investigates 
food intake over the long term.   

   2.    The physical examination evaluates indicators 
of malnutrition such as skin and cutaneous 
adnexae, muscle and fat mass, etc.   

   3.    Anthropometric measurements are a very 
important part of the nutritional assessment. 
One of the most important parameters is body 
weight. This is the simplest anthropometric 
index giving rapid information about a 
patient’s nutritional status. Weighing chairs or 
hoisting systems are used if the patient is 
unable to stand. It is important to determine 
the extent of weight variation, since an unin-
tentional weight loss of >10 % over the pre-
ceding 6 months is a sign of malnutrition and 
cachexia and implies reduced survival. Body 
height is another important parameter in 
 nutritional assessment. Dividing body weight 
in kilograms by the square of the body 
height in meters gives the body mass index 
(BMI – kg/m 2 ). The BMI is an important 
anthropometric index and immediately pro-
vides information about a patient’s nutritional 
status. Table  6.1  shows the classifi cation of 
nutritional status according to the BMI. Height 
can be estimated by knee height [ 18 ], ulna 
length [ 19 ], or demispan [ 20 ] in patients who 
are unable to stand. Table  6.2  reports the for-
mulas used to calculate height in patients who 
cannot stand. Arm, waist, and hip circumfer-
ences are also usually measured although 
the last two parameters are generally more 

   Table 6.1    Weight classifi cation according to BMI   

 BMI (kg/m 2 )  Weight classifi cation 

 <18.4  Underweight 
 18.5–24.9  Normal weight 
 25.0–29.9  Overweight 
 ≥30.0  Obese 

   BMI  body mass index  
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 relevant in the assessment of obese patients 
than in palliative care patients.

        4.    Body composition can be altered as a result 
of physiological factors (age, sex, and physi-
cal activity) or pathological ones. It is impor-
tant to determine the body composition 
during the nutritional assessment because 
malnutrition and cancer cachexia alter this 
composition. A reduced fat-free mass and 
alterations in intracellular and extracellular 
volumes are often seen in palliative care 
patients. Many techniques can be used to 
determine body composition. The most 
widely used are plicometry, bioelectrical 
impedance analysis, and dual- energy X-ray 
absorptiometry. Imaging techniques (ultra-
sound, computed tomography scans, and 
magnetic resonance imaging scans) and total 
body potassium measurement are expensive 
and generally not utilized in clinical practice. 
Body fat mass and hence body fat- free mass 
can be easily measured by plicometry. This 
method is inexpensive and very quick. 
Moreover, the triceps skinfold thickness and 
arm circumference can be used in formulas to 
give the arm muscle circumference and arm 
muscle area. Body impedance analysis mea-
sures the opposition of body tissues to the 
fl ow of a small alternating current and is used 
to determine total body water, fat- free mass, 
and fat mass. Dual-energy X-ray absorptiom-
etry (DEXA) determines the body’s absorp-
tion of photons when irradiated by X-rays at 
two different energy levels. This technique is 
normally used to evaluate bone mineral den-
sity. It is a widely employed method and one 
of the most reliable techniques for assessing 
body composition [ 21 ].   

   5.    Laboratory analyses are also needed when 
evaluating nutritional status. Routine blood 
tests, urinalysis, nutrient levels, metabolic 
 balances, immunological tests, and func-
tional tests are used. Plasma protein levels 
are a part of the nutritional assessment. The 
levels of plasma proteins are generally lower 
than  normal in malnutrition states since there 
is decreased protein synthesis in this condi-
tion. Serum albumin, transferrin, prealbu-
min, and retinol-binding protein are the 
proteins most frequently determined in a 
nutritional assessment. These proteins have 
different half-lives: albumin about 15–20 
days, transferrin 8–10 days, prealbumin 
about 2 days, and retinol- binding protein 
about 10 h. Poor surgical  outcomes 
are  associated with hypoalbuminemia. 
Immunological tests are used in nutritional 
assessment since malnutrition causes 
immune system alterations. A lymphocyte 
count <1,500/mm 3  is an indicator of malnu-
trition. Complement fraction 3 and skin test 
reactivity are also determined. Finally, mea-
surements of the blood levels of vitamins, 
minerals, and trace elements are included in 
the nutritional assessment.    
  It is important to appreciate that the results of 

anthropometric and laboratory analyses should 
be interpreted carefully since many alterations 
can be due to the neoplastic disease itself rather 
than to malnutrition. Body weight, BMI, and 
weight loss can all be affected by the dehydra-
tion or edema often found in cancer patients 
receiving palliative care. Levels of plasma pro-
teins could be lower than normal as a conse-
quence of urine and bowel leakage and 
interactions with acute- phase proteins. 
Immunological parameters, e.g., lymphocyte 
count, could be altered by hepatic or renal 
impairment or drug therapies such as steroids or 
immunosuppressants. 

 No parameter alone, except perhaps loss of 
body weight, can make the diagnosis of malnutri-
tion. The diagnosis is made on the basis of many 
parameters and the nutritionist’s experience is 
pivotal in this regard.  

   Table 6.2    Height assessment in bedridden patients   

  Estimating height  ( cm )  from knee height  [ 18 ] 
 Females  84.88 – (0.24 × age) + (1.83 × knee height) 
 Males  64.19 – (0.04 × age) + (2.02 × knee height) 
  Estimating height  ( cm )  from demispan  [ 20 ] 
 Females  (1.35 × demispan) + 60.1 
 Males  (1.40 × demispan) + 57.8 

G. Bovio



63

6.3.2    Nutritional Screening Tools 

 All patients undergoing surgery should be 
screened preoperatively to evaluate their nutri-
tional status and nutritional risk, as recommended 
by international guidelines (American Society 
for Parenteral and Enteral Nutrition (ASPEN), 
European Society for Clinical Nutrition and 
Metabolism (ESPEN)). The screening is impor-
tant to identify malnourished patients or those at 
nutritional risk. When such patients are identi-
fi ed, they should be addressed to nutrition spe-
cialists or to perioperative nutritional support. 
Nutritional status should be assessed weekly in 
all patients not only in the preoperative period but 
also after the surgical procedure. With proper 
nutritional support, this can help to avoid worsen-
ing of the nutritional status. 

 Nutritional screening tools utilize objective 
and subjective data to determine the patient’s 
nutritional state. These tools are easy to use by 
nurses, by nonexpert personnel, and even by 
patients themselves and should be used in every 
surgery department, but especially in cancer sur-
gery departments. 

 For patients receiving anticancer treatment, 
the ASPEN guidelines [ 22 ] recommend the 
Subjective Global Assessment (SGA), the 
Patient-Generated Subjective Global Assessment 
(PG-SGA) [ 23 ], and the Nutrition Risk Index 
(NRI) [ 24 ], while the ESPEN guidelines [ 25 ] rec-
ommend the Malnutrition Universal Screening 
Tool (MUST) [ 26 ], the Nutritional Risk Screening 
2002 (NRS-2002) [ 27 ], and the Mini Nutritional 
Assessment (MNA) [ 28 ]. 

 The SGA is a questionnaire incorporating 
information about medical history (weight 
change, dietary intake, gastrointestinal symptoms 
and functional impairment changes in food 
intake) and physical examination (muscle wast-
ing, subcutaneous fat loss, and edema) and clas-
sifi es patients into being well nourished (A), 
mildly to moderately undernourished (B), and 
severely undernourished (C). Among patients 
receiving palliative care, a strong correlation was 
found between the SGA score and nutritional 
 status determined by the objective method [ 29 ]. 

The PG-SGA is an adaptation of the SGA and 
was developed specifi cally for patients with can-
cer. The medical history can be provided by the 
patient using a format of checking four boxes 
(weight, food intake, symptoms, activity, and 
functions). The physical examination (fat stores, 
muscle, and fl uid status) is performed by a physi-
cian, nurse, or dietitian. Patients are classifi ed as 
well nourished, moderately malnourished, and 
severely malnourished. 

 The NRI is based on a mathematical equation: 
NRI = [1,519 × albumin (g/L)] + [41.7 × (present 
weight – usual weight)]. An NRI >100 implies no 
malnutrition, between 97.5 and 100 mild malnu-
trition, between 83.5 and 97.5 moderate malnu-
trition, and <83.5 severe malnutrition. 

 The NRS-2002 involves an initial screening 
(BMI, weight loss, dietary intake, and severe ill-
ness) and a fi nal screening considering nutri-
tional status (weight loss, body mass index, and 
food intake; 1–3 points) and severity of disease 
(1–3 points) and patient’s age (1 point if >70 
years). Patients undergoing major abdominal sur-
gery are assigned 2 points. Patients are classifi ed 
as not at risk (≤3 points) or nutritionally at risk 
(≥3 points) and a nutritional care plan should be 
initiated. 

 The MUST considers BMI, unintentional 
weight loss, and the presence of an acute illness 
and classifi es the risk of malnutrition as low (0 
points), medium (1 point), or high (≥2 points). 

 The MNA is validated to evaluate the nutri-
tional status of the elderly. It consists of 18 items: 
anthropometric data (weight, height, and weight 
loss), general data (medications, lifestyle, mobil-
ity), dietary data (food and fl uid intake, number 
of meals), and autonomy of eating. Patients are 
classifi ed as well nourished (≥24 points), at risk 
of malnutrition (17–23.5 points), or malnour-
ished (<17 points). A Mini Nutritional 
Assessment short form (MNA-SF) was recently 
validated [ 30 ]. 

 Every nutrition assessment should be fol-
lowed by a plan of nutritional intervention or 
reassessment in patients at risk of malnutrition 
[ 31 ]. Nutritional screening tools are summarized 
in Table  6.3 .
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6.4        Perioperative Nutrition 

 Surgical procedures cause the production of 
stress hormones and infl ammatory substances 
[ 32 ]. The neuroendocrine response to stress is 
proportional to the extent of the surgical injury 
and is characterized by infl ammation, reduced 
immune responses, and oxidative stress [ 33 ]. The 
metabolic response to surgical trauma is mainly 
characterized by an increase in basal metabolic 
rate (BMR), a negative nitrogen balance, 
increased gluconeogenesis, and increased syn-
thesis of acute-phase proteins [ 34 ]. These 
changes lead to a depletion of body compart-
ments which can impair healing and increase the 
risk of postoperative complications. This risk is 
higher in malnourished patients. 

 Pancreatic surgery, advanced age, weight loss, 
low serum albumin, and nutritional support are 
factors correlated with postoperative complica-
tions [ 35 ]. 

6.4.1    Perioperative Nutritional 
Support 

 Fast track surgery and less invasive techniques 
have changed the approach to the surgical patient, 
especially in the preoperative period. This kind of 
surgery allows rapid recovery of bowel function 
and a quick return to natural feeding within 1–3 

days after surgery. The duration of preoperative 
fasting should be 2 h for liquids and 6 h for solids 
(grade A recommendation), and oral nutritional 
supplements should be prescribed (approxi-
mately 200 mL, energy dense, 2–3 times daily) 
from the day of surgery until normal food intake 
is achieved (grade A recommendation) [ 36 ]. 

 However, artifi cial nutrition, whether enteral 
or parenteral, can also play an important role in 
improving clinical outcomes in fast track surgery. 
Since artifi cial feeding is not without risks, it 
should be reserved only for those patients who 
are malnourished or at risk of malnutrition, i.e., 
patients who cannot be adequately fed by mouth 
for 7–14 days in the postoperative period [ 22 , 
 37 ]. Artifi cial nutrition is not required in well- 
nourished patients or in patients who do not have 
surgical complications and are expected to eat 
orally in the postoperative period.  

6.4.2    Route of Administration 
of Nutritional Support 

 The fi rst choice of route for administering nutri-
ents in surgical patients is enteral feeding. This 
kind of nutrition is easiest; is less expensive than 
parenteral nutrition; is associated with fewer 
complications, particularly infectious ones; and, 
moreover, stimulates anastomotic healing [ 38 ]. 
Early enteral nutrition improves gut function and 

   Table 6.3    Screening tools   

 Tool  Items ( N )  Anthropometry  Diet  Others 

 MUST  3  BMI, weight loss  Presence of acute illness 
 NRS-2002  4 + 2  BMI, weight loss  Food intake  Severity of disease 
 NRI  3  Present weight, 

usual weight 
 Albumin 

 MNA  6 + 12  BMI, weight loss, 
mid-arm and calf 
circumference 

 Food intake (3 
items), fl uid intake, 
mode of feeding 

 Mobility, psychological stress, drugs, pressure 
sores, independence, self- consideration of health 
and nutritional status 

 SGA  7  Weight loss  Food intake  Gastrointestinal symptoms, functional 
impairment, physical examination 
(muscle and fat loss, edema) 

 PG-SGA  4 + 3  Weight history, 
height 

 Food intake  Symptoms, activities and function, disease, 
metabolic demand, physical examination 

   MUST  Malnutrition Universal Screening Tool,  NRS-2002  Nutritional Risk Screening 2002,  NRI  Nutrition Risk Index, 
 MNA  Mini Nutritional Assessment,  SGA Subjective Global Assessment PG-SGA  Patient-Generated Subjective Global 
Assessment  
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wound healing in surgical patients [ 39 ,  40 ]. 
Possible side effects of enteral nutrition are 
 diarrhea and vomiting, which can usually be 
 controlled with a reduction of the infusion rate 
and are almost always well tolerated. 

 Parenteral nutrition should be prescribed in 
cases of intestinal failure (intestinal occlusion, 
intestinal ischemia, etc.) or when enteral nutri-
tion is impossible to ensure.  

6.4.3    Preoperative Nutritional 
Support 

 Malnutrition worsens and increases postopera-
tive complications, surgical risk, and mortality. 
The ESPEN guidelines [ 41 ,  42 ] recommend pre-
operative nutritional support for at least 7–10 
days in malnourished patients and in patients at 
high risk of malnutrition. 

 A high nutritional risk is defi ned by the pres-
ence of one or more of the following parameters: 
(1) weight loss >10–15 % within the preceding 6 
months, (2) a BMI <18.5 kg/m 2 , (3) albumin 
<30 g/L, and (4) severe undernutrition deter-
mined by the SGA. If dietary supplements are 
insuffi cient to meet the patient’s nutrient require-
ments, artifi cial nutrition is needed. 

 The main goals of perioperative nutritional 
support are to minimize negative protein balance 
by avoiding starvation and maintaining muscle, 
immune, and cognitive function and to enhance 
postoperative recovery [ 42 ].  

6.4.4    Postoperative Nutritional 
Support 

 Oral feeding and oral nutritional supplements can 
generally be started within 1–3 days after sur-
gery, limiting the use of artifi cial nutrition. 
Nutritional supplements enable greater energy 
and protein intakes in a small volume. Artifi cial 
nutrition is needed in the presence of postopera-
tive complications such as bowel obstruction, 
intestinal failure, impaired gastrointestinal 
 function, and dysphagia. This nutritional therapy 
is recommended in the postoperative period 

for patients who had severe preoperative 
 malnutrition, metabolic stress or a septic state, an 
inadequate food intake (<60 % of requirements) 
for more than 10 days, or when there has been no 
oral feeding for more than 7 days (Grade C 
 recommendation) [ 41 ]. 

 Parenteral nutrition should be reserved for 
patients who cannot be fed adequately either 
orally or enterally. Enteral nutrition is the fi rst 
choice of artifi cial nutrition and should be started 
as soon as possible. The gastric route of enteral 
feeding (by a nasogastric tube) is easier to achieve 
than post-pyloric tube feeding (by naso-jejunal or 
jejunostomy inserted during surgery). This latter 
form of enteral feeding should be started when 
there is a high risk of aspiration and delayed gas-
tric emptying or when there is an intestinal anas-
tomosis in the upper gastrointestinal tract, and it 
is preferable to administer the nutrients down-
stream of the anastomosis. 

 The administration of nutrients should be ini-
tiated at a low fl ow rate (10–20 mL/h) and 
increased progressively according to the patient’s 
tolerance [ 41 ]. It can take a few days to reach the 
target amounts of calories and protein. If the cal-
ories that can be tolerated enterally are not suffi -
cient, partial or peripheral parenteral nutrition 
should be integrated.  

6.4.5    Nutritional Requirements 
in the Perioperative Period 

 Energy requirements should be 25 kcal/kg/ideal 
body weight but in patients with severe stress 
requirements may approach 30 kcal/kg/ideal 
body weight [ 42 ]. Energy requirements are better 
determined by indirect calorimetry, but it is often 
diffi cult to perform this examination in patients 
receiving palliative care, so BMR is almost 
always determined using the Harris-Benedict for-
mula [ 43 ]. This formula is reported in Table  6.4 . 
The BMR can be normal, decreased, or increased 
in cancer patients depending on the type of can-
cer and body composition [ 44 ].

   An increase in BMR has been reported in 
 surgical trauma [ 34 ]. The average protein 
 requirement in the perioperative period is 
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 estimated to be 1.5 g/kg/day/ideal body weight or 
approximately 20 % of total energy requirements 
(grade B recommendation), and the protein to fat 
to glucose calorie ratio should be approximately 
20:30:50 % (grade C recommendation) [ 42 ]. 

 To avoid the refeeding syndrome, a potentially 
fatal syndrome caused by intracellular loss of 
electrolytes, in particular phosphate, artifi cial 
nutrition should be started at a reduced calorie 
rate (25–50 % of estimated requirements) [ 45 ] 
and calorie intake should be increased gradually 
[ 46 ], monitoring the plasma electrolytes daily. 
Overfeeding should be avoided, especially in 
patients with impaired cardiac function or respi-
ratory failure since overfeeding can increase both 
oxygen consumption and the production of car-
bon dioxide, with potentially severe conse-
quences in these patients. An emerging issue is 
the management of nutritional support in obese 
patients.   

6.5    Immunonutrition 

 As well known, major surgery is followed by a 
period of immunosuppression that increases the 
risk of morbidity and mortality due to infections. 
Improving immune function during this period 
may reduce complications due to infections. 
Modulating the activity of the immune system or 
modifying infl ammatory or immune responses by 
specifi c nutrients is termed immunonutrition. 
This form of nutrition could improve the clinical 
course of surgical patients and signifi cantly 
reduce postoperative morbidity [ 35 ]. 

 Immunonutrition formulas are recommended 
by the 2009 ASPEN guidelines on nutritional 
support during anticancer treatment in adults 
undergoing major cancer operations [ 22 ]. This 

type of perioperative nutritional support in 
 malnourished patients can decrease infectious 
complications and anastomotic leaks and shorten 
the time spent in hospital [ 47 – 50 ]. 

 The main immunonutrients studied for use in 
the perioperative period are glutamine,omega-3 
fatty acids, arginine, and nucleotides (RNA). 

6.5.1    Glutamine 

 Glutamine is the most abundant amino acid in the 
body. It is an oxidative fuel for small and large 
bowel cells, helping to maintain the integrity of 
the intestinal barrier which regulates transport 
and host defense mechanisms at the mucosal 
interface with the outside world. It is a primary 
component of the antioxidant glutathione and is a 
gluconeogenic precursor. Currently glutamine is 
included among “conditionally essential” amino 
acids, becoming essential in conditions of meta-
bolic stress such as sepsis or severe trauma. In 
these conditions glutamine requirements are 
increased [ 51 ]. Glutamine is present in many 
enteral formulas and in oral nutrition supple-
ments but is not present in parenteral solutions 
because free glutamine is not stable in solution. 

 Parenteral glutamine dipeptide products (e.g., 
 l -alanyl- l -glutamine and glycyl- l -glutamine) are 
available; these products are highly soluble in 
water [ 51 ]. The ASPEN position paper on paren-
teral nutrition asserts that glutamine administra-
tion is associated with a decrease in infectious 
complications, a shortening of time spent in hos-
pital, and possibly a decrease in mortality in criti-
cally ill postoperative patients and in patients 
undergoing major abdominal surgery, although 
the effectiveness of glutamine has not been 
clearly demonstrated and requires further confi r-
mation [ 52 ]. The recommended dose of paren-
teral supplementation with glutamine dipeptide is 
20–40 g/24 h [ 54 ] or >0.2 g/kg/day of free gluta-
mine [ 53 ]. At present the parenteral administra-
tion of glutamine dipeptide is only recommended 
for critically ill, surgical patients. 

 Studies on enteral supplementation of gluta-
mine in surgical patients have provided confl ict-
ing results.  

   Table 6.4    Harris-Benedict formula for calculating the 
basal metabolic rate in adults   

 Males  66.4730 + (13.7516 × weight in kg) + 
(5.0033 × height in cm) − 
(6.7550 × age in years) 

 Females  655.0955 + (9.5634 × weight in kg) + 
(1.8496 × height in cm) − 
(4.6756 × age in years) 
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6.5.2    Omega-3 Fatty Acids 

 Omega-3 are polyunsaturated fatty acids (n-3 
PUFAs) and are considered essential fatty acids. 
They play a crucial role in brain function, reduce 
infl ammation, have immunomodulatory activi-
ties, and may lower the risk of heart disease. 
There is little evidence and too few studies to 
draw any conclusions on the effect of PUFA sup-
plementation, administered either parenterally or 
enterally, in surgical patients. The ESPEN 2009 
guidelines on parenteral nutrition [ 42 ] suggest 
(grade C recommendation) the use of lipid emul-
sions supplemented with fi sh oil for critically ill 
surgical patients, and a recent meta-analysis [ 54 ] 
concluded that the administration of a lipid emul-
sion containing n-3 PUFAs to patients undergo-
ing elective major operations improves outcomes, 
decreases infectious complications, and reduces 
the time spent in hospital.  

6.5.3    Arginine 

 Arginine serves as a substrate for the production 
of nitric oxide, can improve nitrogen balance, 
promotes wound healing, improves indices of 
T-cell immune function, and increases the levels 
of growth hormone and insulin-like growth fac-
tor- 1. There are very few studies on arginine 
alone; almost all the studies on perioperative 
immunonutrition administered arginine in com-
bination with other immunonutrients.  

6.5.4    Supplements Enriched with 
Various Immunonutrients 

 Many clinical trials of immunonutrition in surgi-
cal patients have been performed using various 
nutrient combinations. Most studies in the peri-
operative period in cancer patients have been 
conducted with formulas containing arginine, n-3 
PUFAs, and RNA and have shown improvements 
in the surgical outcome. Immunonutrition has 
this benefi cial effect on surgical outcome by 
reducing infectious complications [ 55 ]. A recent 
meta-analysis [ 56 ] of 19 randomized controlled 

trials, involving a total of 2,331 patients with 
 gastrointestinal cancer, concluded that periopera-
tive immunonutrition is safe and effective at 
reducing postoperative infections, noninfectious 
complications, and time spent in hospital. 

 The ESPEN guidelines [ 41 ] recommended 
(grade A recommendation) the use of immunon-
utrients (arginine, n-3 PUFAs, and nucleotides) 
perioperatively for those patients undergoing 
major neck cancer surgery and major abdominal 
cancer surgery. 

 Preoperative administration of immunonutri-
ents allows patients to face the stress response to 
surgery and the postoperative period with ade-
quate tissue and plasma immunonutrient levels. 
Some studies have shown that administration of 
immunonutrients is more effective in the preop-
erative period than in the postoperative period 
[ 56 – 58 ]. 

 The effectiveness of perioperative immunonu-
trition seems to be greater in malnourished sub-
jects at high surgical risk. The ESPEN guidelines 
[ 59 ] recommend (grade A recommendation) 
immunonutrition for patients undergoing elective 
upper gastrointestinal tract surgery.   

6.6    Nutrition in Terminally Ill 
Cancer Patients 

 There are limited data on the use of nutritional 
support in palliative care patients. 

 The ASPEN guidelines [ 22 ] claim that the 
palliative use of nutrition support therapy in ter-
minally ill cancer patients is rarely indicated 
(grade B recommendation) although this issue 
remains controversial and is emotionally charged. 
The American Academy of Hospice and Palliative 
Medicine position statement on nutrition and 
hydration near the end of life (2006) is in agree-
ment with this thought. 

 It is, however, necessary to consider the 
patient’s and family’s wishes, potential risks and 
benefi ts, and the patient’s estimated survival and 
quality of life, which may worsen with artifi cial 
nutrition (e.g., because of sepsis associated with 
parenteral nutrition and diarrhea with tube feed-
ing). Terminally ill cancer patients often lose the 
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capacity to eat and drink and lose interest in food 
and fl uids and some widely assumed benefi ts of 
artifi cial nutrition may be achieved by less inva-
sive measures. Palliative care patients to submit 
to artifi cial nutrition should be carefully selected. 
Generally patients with a Karnofsky performance 
status <50 and a life expectancy of <40 days 
should receive only intravenous fl uid therapy, 
although this, too, is controversial [ 60 ].     
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        The focus of this chapter is to discuss the 
impact of modern systemic therapy on the 
 outcomes of patients with advanced malignancy. 
Gastrointestinal cancer is an ideal example where 
outcomes have improved and opportunities for 
surgery of palliative benefi t have therefore 
 multiplied. For advanced colorectal cancer in 
particular, where without effective systemic 
 therapy the median survival was 6 months, there 
is now the potential for cure when surgery and 
chemotherapy are incorporated into the treatment 
plan. Here we will give a concise review of 
 systemic agents along with their potential toxici-
ties and highlight interventions that have now 
become evermore relevant for the surgeon to 
 consider given the longer survival times of 
patients with advanced cancer.  
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  Abbreviations 

   CT    Computed tomography   
  EGFR    Epidermal growth factor receptor   
  FDG-PET    Fluorodeoxyglucose positron 

emission tomography   
  FOLFIRINOX    5-fl uorouracil irinotecan, 

oxaliplatin   
  HER2    Human epidermal growth 

 factor receptor 2   
  VEGF    Vascular endothelial growth 

factor   

7.1           Introduction 

 The overall survival of patients with advanced 
malignancies from the time of diagnosis has 
been improving in the modern era of multimo-
dality treatment. As an example, the median 
overall survival of patients with metastatic 
colorectal carcinoma enrolled in contemporary 
clinical trials is now at least 24 months, with a 
5-year survival of 12 % [ 1 ,  2 ]. This improvement 
in most cancer types, but particularly gastroin-
testinal cancers, relates to the optimisation of 
cytotoxic chemotherapy, the advent of biological 
agents and increasing recognition of the role for 
surgery in patients with advanced, incurable dis-
ease. Improvements in survival with systemic 
therapy have also been paralleled by improve-
ments in quality of life [ 3 – 5 ]. Chemotherapy 
regimens have become suffi ciently tolerable to 
permit continuous maintenance administration 
particularly in lung [ 6 ] and colorectal carcinoma 
[ 7 ], strategies which further improve survival 
and quality of life. These improving outcomes 
for many patients with cancer provide multiple 
opportunities throughout the treatment course 
where surgical management may be necessary or 
desirable for palliative benefi t. This is particu-
larly relevant to gastrointestinal cancers, which 
will be used here as an example to illustrate vari-
ous medical oncology considerations pertinent to 
palliative surgery. We will also discuss the rele-
vance of “prognosis” prediction and provide a 

broad overview of some of the frequently used 
chemotherapy and newer biological or targeted 
agents.  

7.2     Defi ning Prognosis 
and Its Relevance to 
Surgical Considerations 

 It is worth considering at this point the role of 
prognosis in deciding the management of patients 
with advanced cancer. The gross 5-year survival 
from the time of diagnosis for advanced solid 
tumours remains generally below 25 %, particu-
larly for gastrointestinal cancers [ 2 ]. A single 
value such as this, however, does not capture the 
wide variation in the natural history of advanced 
malignancy. Multiple lines of evidence indicate 
that even within cancer histological subtypes, 
there are many subgroups distinguishable only at 
a genomic level that have different prognoses and 
responses to treatment [ 3 – 5 ,  8 ,  9 ]. The data used 
to estimate prognosis are derived from large 
cohorts of patients and represent merely an aver-
age value across these subgroups. The problem 
with broad and oversimplifi ed estimates of sur-
vival is exemplifi ed by the concept of conditional 
survival. Conditional survival is the expected sur-
vival of a patient after they have already survived 
for a period of time from diagnosis. It has been 
demonstrated in all common solid tumours across 
multiple studies [ 10 – 12 ] that the longer a patient 
survives from the time of diagnosis, the more 
likely they are to survive the next 5 years. 
Although counterintuitive, this is a refl ection of 
the fact that some patients have tumours with 
indolent biology, and these patients make up the 
majority of long-term survivors with incurable 
disease. It is often impossible to identify those 
with indolent tumour biology from the outset. It 
is therefore presumptive to assume that a patient 
who has lived with an advanced malignancy for a 
period of time is unlikely to survive much longer, 
particularly if they have clinical evidence of dis-
ease stability. The conditional survival in the next 
5 years after patients with various gastrointestinal 
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cancers have already survived 1, 3 and 5 years 
can be seen in Table  7.1 .

   Response to treatment is also an important 
determinant of survival [ 13 ]. Any cohort of 
patients will exhibit a variable response to che-
motherapy, and this translates into differing out-
comes of signifi cant magnitude. In a study 
investigating the prognostic impact of an early 
response to chemotherapy in advanced colorectal 
cancer, there was a twofold increase in median 
survival for patients with an early response on 
computed tomography (CT) imaging compared 
to those with stable disease [ 14 ]. Beyond CT, 
imaging of tumour metabolism with fl uorodeox-
yglucose positron emission tomography (FDG- 
PET) permits the identifi cation of a response to 
treatment early in the treatment course, although 
resource constraints have limited widespread 
adoption of this modality [ 15 ]. Studies using 
FDG-PET have determined that an early meta-
bolic response to treatment is correlated with 
improved survival in multiple tumour types, 
including colorectal and pancreatic cancer [ 16 , 
 17 ]. Chemo-responsiveness is hence an impor-
tant and useful predictor of prognosis with great 
relevance to surgical decision making. 

 These complexities highlight that when 
weighing the risks and benefi ts of surgical inter-
vention in a patient with advanced cancer, the 
nuances of prognostication are best handled by 
the multidisciplinary team. Multidisciplinary 
teams have been shown to be more accurate at 
predicting survival than individual clinicians 
[ 18 ], and oversimplifi ed predictions of “progno-
sis” alone may not be helpful.  

7.3     The Oncology Patient 
Undergoing Surgery 

7.3.1     An Overview 
of Chemotherapy 
and Targeted Agents 

 It is important to consider the current systemic 
therapeutic regimen when contemplating elec-
tive surgery for an oncology patient. Common 
cancer therapies and their toxicities are presented 
in Table  7.2 . Chemotherapy has traditionally 
 consisted of cytotoxic agents with broad effi cacy 
across tumour types. The mechanism of action in 
general relates to inducing DNA damage or 

   Table 7.1    Conditional survival in common gastrointesti-
nal cancers   

 Estimated survival over the next 5 years (%) 

 Cancer 
 From 
diagnosis 

 1 year 
already 
survived 

 3 years 
already 
survived 

 5 years 
already 
survived 

 Stomach  5  21  81  93 
 Colorectal  12  24  56  83 
 Pancreas  2  20  62  83 

  Adapted with permission from Yu et al. [ 11 ]  

   Table 7.2    Chemotherapy and targeted agents and their 
common toxicities   

 Agent  Common toxicities 

 5-fl uorouracil, 
oxaliplatin, irinotecan, 
carboplatin, cisplatin, 
gemcitabine, 
doxorubicin, docetaxel, 
paclitaxel, 
cyclophosphamide, 
capecitabine, 
temozolomide 

 Anaemia, neutropenia, 
thrombocytopenia 
 Fatigue 
 Nausea, vomiting, diarrhoea 
 Oral mucositis 
 Neuropathy, nephropathy, 
ototoxicity 

 Bevacizumab  Bleeding 
 Delayed wound healing 
 Hypertension 
 Cardiovascular/
cerebrovascular acute events 

 Sunitinib, sorafenib, 
pazopanib 

 Bleeding 
 Delayed wound healing 
 Cardiovascular/
cerebrovascular acute events 
 Cutaneous toxicity 
 Liver function abnormalities 
 Diarrhoea 
 Oral mucositis 
 Fatigue 
 Thrombocytopenia 
 Hypertension 

 Cetuximab, erlotinib, 
gefi tinib 

 Skin rash, hypomagnesaemia 
 Diarrhoea 
 Pneumonitis, liver function 
abnormalities 
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inhibiting progression through the cell cycle 
such that malignant cells die by apoptosis or 
necrosis [ 19 ]. Most chemotherapy agents are 
given intravenously as single doses separated by 
1–4 weeks, to permit recovery from side effects 
and haematological abnormalities. Combinations 
of two or more agents are commonly used to 
improve response rates and circumvent drug 
resistance. Of note, 5-fl uorouracil is often given 
in continuous infusions lasting days or weeks 
requiring central venous access. Surgically 
inserted venous access devices are potentially 
one of the most common “palliative” surgical 
interventions. Oral chemotherapeutic agents, 
such as capecitabine and temozolomide, are 
given in continuous or interrupted schedules last-
ing 5 days or more. Capecitabine is an oral 
5- fl uorouracil derivative which in theory reduces 
the need for venous access although only if taken 
as a single agent, which in today’s practice is less 
common.

   The haematological and mucosal toxicities of 
cytotoxic chemotherapy are likely to be of most 
concern to the surgeon. Neutropenia and throm-
bocytopenia may affect the timing of surgery but 
usually resolve within a 1–2-week time frame. 
Mucosal toxicities such as chemotherapy-related 
diarrhoea and cutaneous toxicities are commonly 
mild but in some cases can be severe and create 
unfavourable conditions for surgery. It is likely 
that surgeons today have had experience with the 
reversible toxicity of standard chemotherapy. 

 Newer so-called biological or targeted 
agents have differing toxicity profi les that may 
also differ in severity and time to recovery 
 compared to what would be considered typical 
for conventional anticancer therapies. These 
agents target particular molecular abnormalities 
present in the tumour that provide a growth 
advantage. The target for some tumours can be 
identifi ed pretreatment with mutation testing of 
pathology specimens, such as the  absence  of 
mutations in the KRAS oncogene in colorectal 
cancer, indicating sensitivity to cetuximab [ 20 ]. 
Immunohistochemical procedures may also 
 identify a target such as human epidermal 
growth factor receptor 2 (HER2) overexpression 

in breast cancer, indicating sensitivity to 
 trastuzumab [ 21 ]. In other cases the presence of 
the target is assumed. This is often the case for 
currently available oral targeted agents which are 
all inhibitors of the tyrosine kinase domain. This 
functional domain of various cellular receptors 
and proteins is mutated or overexpressed in mul-
tiple tumour types causing unhindered prolifera-
tive signalling and malignant transformation 
[ 22 ]. Agents that inhibit these tyrosine kinase 
domains have demonstrated effi cacy in multiple 
advanced malignancies (Table  7.3 ).

   Anti-angiogenic therapies that target vascu-
lar endothelial growth factor (VEGF) are 
 particularly relevant to the surgeon. They 

   Table 7.3    Description of targeted agents   

 Agent  Target  Tumour 

  Monoclonal antibodies – intravenous agents  
 Trastuzumab  Amplifi cation of 

the human 
epidermal growth 
factor receptor 2 
(HER2) 

 Breast carcinoma 
 Gastric 
carcinoma 

 Bevacizumab  Vascular 
endothelial growth 
factor (VEGF) 

 Colorectal 
carcinoma 

 Cetuximab  Epidermal growth 
factor receptor 
(EGFR) 

 Colorectal 
carcinoma with 
nonmutant KRAS 
gene 

 Panitumumab 

 Head and neck 
squamous cell 
carcinoma 

  Tyrosine kinase inhibitors – oral agents  
 Sunitinib  Multiple tyrosine 

kinases associated 
with the vascular 
endothelial growth 
factor receptor, 
platelet-derived 
growth factor 
receptor and 
others 

 Renal cell 
carcinoma 
 Gastrointestinal 
stromal tumour 

 Pazopanib  Renal cell 
carcinoma 

 Sorafenib  Hepatocellular 
carcinoma 
 Renal cell 
carcinoma 

 Erlotinib, 
gefi tinib 

 Mutant overactive 
epidermal growth 
factor receptor 
(EGFR) 

 Lung 
adenocarcinoma 

 Imatinib  Mutant C-KIT  Gastrointestinal 
stromal tumour 
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include the anti-VEGF monoclonal antibody 
bevacizumab and the anti-VEGF tyrosine kinase 
inhibitors sunitinib, sorafenib and pazopanib. 
Anti-VEGF agents have been associated with 
excess bleeding risk, and they may impair 
wound healing [ 23 – 26 ]. Where possible, sur-
gery should be delayed until a suitable treat-
ment-free period to prevent complications. Data 
suggest that a 6–8-week interval from the last 
dose of bevacizumab is suffi cient to prevent 
 surgical complications for major abdominal pro-
cedures requiring laparotomy [ 27 ] and bevaci-
zumab treatment may be commenced 4 weeks 
after surgery [ 28 ]. For minor procedures such as 
surgical insertion of vascular access devices, a 
14-day interval from the last bevacizumab treat-
ment is suffi cient [ 29 ]. Potent anti-VEGF activ-
ity of bevacizumab is still detectable in blood 
and tissue at 6 weeks from the last treatment, but 
this is not associated with wound healing com-
plications [ 30 ]. There is less evidence regarding 
the timing of surgery and the use of anti-VEGF 
tyrosine kinase inhibitors, but the short half-life 
of these drugs in contrast to bevacizumab sug-
gests that shorter intervals are acceptable. 
Studies of neoadjuvant administration of these 
agents in renal cell carcinoma provide evidence 
that an interval of anywhere between 1 and 16 
days from the last dose to major surgery is safe 
and feasible and that treatment can be restarted 
2–6 weeks after surgery if the wound is well 
healed [ 31 – 33 ]. 

 There is a paucity of data regarding the peri-
operative safety of agents that target the epider-
mal growth factor receptor (EGFR) in colon and 
lung cancer (such as cetuximab, panitumumab, 
erlotinib) or C-KIT in gastrointestinal stromal 
tumours (imatinib), but they appear to have less 
impact on healing and bone marrow function, 
and thus signifi cant delays in surgery are not con-
sidered necessary. Potential cytopenias should, 
however, be evaluated with a full blood examina-
tion and differential count immediately prior to 
surgery, as imatinib in particular can cause neu-
tropenia [ 34 ]. Cetuximab appeared safe when 
used prior to resection of hepatic metastases from 
colorectal cancer in a study where surgery was 

performed a mean of 32 days after chemotherapy 
(range 12–56 days), with no increase in surgical 
complications and no evidence of excess 
 hepatotoxicity [ 35 ].   

7.4     Management of the Patient 
with Advanced Colorectal 
Cancer 

7.4.1     Modern Chemotherapy 
Regimens in Advanced 
Colorectal Cancer and 
Impact on Outcome 

 Improved outcomes have resulted from the 
 incorporation of multi-agent chemotherapy regi-
mens into the treatment of metastatic colorectal 
cancer, combining oxaliplatin or irinotecan with 
5- fl uorouracil or capecitabine [ 36 ]. These regi-
mens yield response rates of approximately 
40–50 % in patients not previously treated and 
10 % in those already treated with chemotherapy, 
with a median overall survival of around 20 
months [ 1 ]. The addition of the targeted agents 
bevacizumab (anti-VEGF) and, for KRAS wild- 
type tumours, cetuximab or panitumumab (anti- 
EGFR) has brought about further incremental 
improvements in response rates and progression- 
free and overall survival [ 37 ]. In general the order 
of the regimens used is considered less important 
than exposing a patient to all agents [ 38 ], although 
the potential for hepatic surgery or the presence 
of an in situ primary lesion does play a role in 
drug choice and hence timing. Since patients 
undergoing resection of hepatic metastases have 
been consistently shown to have improved sur-
vival [ 39 ], the response rate of a chosen regimen 
becomes relevant as it may be possible to convert 
a borderline resectable lesion to one where resec-
tion is possible. Adding an anti-EGFR agent in 
this setting can be considered given the higher 
response rates reported [ 40 ]. Additionally, as a 
consequence of improved therapies and longer 
survival, there is greater opportunity for surgical 
intervention in managing the complications of an 
in situ primary tumour or metastatic disease.  
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7.4.2     The Role of Primary Tumour 
Resection in Patients with 
Metastatic Colorectal Cancer: 
A Multidisciplinary 
Perspective 

 Most patients presenting with metastatic disease 
in colon cancer do not require urgent surgery. For 
those patients with malignant bowel obstruction, 
tumour perforation or bleeding, the value of 
urgent surgical intervention is not in doubt. 
Alternatively for symptomatic but well patients, 
chemotherapy has a 40–50 % chance of shrinking 
the primary tumour [ 1 ], which may improve 
symptoms of itself. Colonic stenting has also 
emerged as a feasible alternative that may avoid 
extensive surgery and improve obstructive symp-
toms [ 41 ,  42 ]. Stenting has the advantage that 
observational studies suggest chemotherapy may 
be administered promptly after stenting without 
apparent excess risk [ 43 ,  44 ]. 

 There is considerable debate about the risks 
and benefi ts of elective resection of the primary 
tumour in asymptomatic patients with clearly 
incurable disease. The rationale for this approach 
is threefold. Firstly, it may prevent development 
of acute complications during the lifetime of the 
patient, which as noted previously is now signifi -
cantly longer. In patients with metastatic colorec-
tal cancer where the primary tumour remains in 
situ and there are no symptoms, only 11–14 % 
experience morbidity related to the primary 
tumour that may require surgical or nonsurgical 
intervention such as stenting or radiotherapy 
[ 45 – 48 ]. Secondly, primary tumour resection 
may prevent treatment complications such as 
haemorrhage or perforation that arise due to the 
use of the anti-VEGF agent bevacizumab. In a 
meta-analysis not incorporating individual 
patient data, bevacizumab was associated with an 
increased risk of gastrointestinal perforation in 
patients with metastatic colorectal carcinoma 
[ 49 ]. However, data pertaining specifi cally to pri-
mary tumour complication rates in patients with 
asymptomatic primary tumours receiving bevaci-
zumab do not show increased rates of perforation 
or haemorrhage [ 47 ]. Thirdly, primary resection 
may improve the effi cacy of systemic treatment 

and prolong survival. There are, however, 
 confl icting data on the survival benefi t of primary 
tumour resection and no prospective randomised 
trials [ 50 ], although recent retrospective studies 
have suggested a survival benefi t [ 51 ,  52 ]. These 
data are tempered by the signifi cant post- 
operative complication rates for primary tumour 
resection in patients with stage IV disease, with a 
12 % major complication rate reported in one 
large retrospective study [ 45 ]. Retrospective 
studies have identifi ed various factors that are 
associated with better survival after primary 
tumour resection including younger age, few 
comorbidities, liver-only metastases and lower 
serum carcinoembryonic antigen level [ 51 – 54 ]. 
Evidence from trials of neoadjuvant chemother-
apy indicates that the primary tumour may be less 
sensitive to chemotherapy than metastatic lesions 
[ 55 ], but whether this difference is relevant to 
modern chemotherapy regimens with response 
rates of 40 % or more is unclear. In summary, it is 
likely that carefully selected patients may benefi t 
from primary tumour resection followed by sys-
temic therapy, but this patient population remains 
undefi ned.  

7.4.3     Multidisciplinary 
Management of Colorectal 
Cancer Metastases 

 As mentioned earlier with regard to surgical 
resection of hepatic metastases, metastectomy 
has a role in the management of advanced 
colorectal cancer and permits some patients with 
few sites of metastatic disease to achieve pro-
longed disease-free survival without chemother-
apy. The most robust evidence exists for patients 
with metastases limited to the liver. In these 
patients who undergo resection of metastatic 
lesions, 5-year overall survival may average 
40 %, with a median survival of 65 months [ 39 , 
 56 – 58 ]. For patients considered borderline 
resectable or unresectable, there is a further sub-
group that may be converted to resectable with 
systemic therapy [ 40 ,  59 ]. Improved outcomes 
are evident for patients converted to resectable 
and undergoing surgery, with a median survival 
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of 40 months in one study, double the expected 
median survival for metastatic colorectal cancer 
[ 59 ]. This approach has not been validated in 
large randomised controlled trials, however. Less 
robust data also exist for the benefi ts of resection 
of limited pulmonary metastases [ 60 ,  61 ], 
although this consists mainly of retrospective 
analyses subject to bias and in theory randomised 
trials are needed [ 62 ].   

7.5     Management of the Patient 
with Advanced Upper 
Gastrointestinal Cancer 

7.5.1     Modern Chemotherapy 
Regimens in Advanced 
Gastric Cancer 

 Multi-agent chemotherapy is associated with 
improved outcomes in gastric cancer [ 63 ]. The 
most active regimens are considered to consist of 
capecitabine, a platinum compound such as 
 cisplatin or oxaliplatin, and epirubicin, with 
response rates of around 40–48 % [ 64 ]. 
Trastuzumab in combination with capecitabine/5- 
fl uorouracil and cisplatin has also shown effi cacy 
in tumours that overexpress HER2 although this 
equates to only 20–25 % of patients [ 65 ]. More 
recently evidence from randomised phase III tri-
als of chemotherapy with irinotecan or docetaxel 
versus best supportive care alone has shown the 
survival benefi ts of further treatment after the 
failure of fi rst-line therapy [ 66 ,  67 ]. As with 
colorectal cancer, survival has now improved, 
and in particular for HER2-positive patients, 
median survival is reported as greater than 
14–16 months [ 65 ], and thus the potential for 
late-stage events requiring surgery increases.  

7.5.2     Modern Chemotherapy 
Regimens in Advanced 
Pancreatic Cancer 

 Pancreatic cancer is considered among the most 
lethal upper gastrointestinal malignancies. With 
treatment, median survival for locally advanced 

inoperable disease approaches 12 months in 
 contemporary clinical trials [ 68 ] and 6–8 months 
for metastatic disease [ 69 ]. Chemoradiotherapy 
is the standard of care for patients with good per-
formance status and inoperable disease, usually 
following several months of chemotherapy alone 
to determine if the tumour is responsive to che-
motherapy. Compared to chemotherapy alone, 
chemoradiotherapy prolongs survival but may 
not improve quality of life [ 68 ]. Radiological 
response rates to chemoradiotherapy are less than 
10 % [ 68 ]. For metastatic disease, single-agent 
gemcitabine is commonly used but suffers from 
poor response rates and an uncertain impact on 
quality of life [ 70 ,  71 ]. Recently a multi-agent 
regimen consisting of 5-fl uorouracil, oxaliplatin 
and irinotecan (FOLFIRINOX) has produced the 
most promising results to date in metastatic 
 pancreatic cancer, with a median survival of 11 
months and response rate of 30 % [ 72 ]. 
FOLFIRINOX also prevented degradation in 
quality of life compared with gemcitabine [ 73 ]. 
Signifi cant toxicity was associated with 
FOLFIRINOX, and it is considered suitable only 
for fi t patients without troublesome biliary 
obstruction. That said, favouring surgical pallia-
tion of biliary obstruction to avoid the risk of 
infected biliary stents may become a more fre-
quent discussion point to facilitate greater use of 
this regimen. Furthermore, the higher response 
rates seen with FOLFIRINOX warrant investiga-
tion in the preoperative setting with the hope that 
some patients may be down staged and become 
resectable.   

7.6     Multidisciplinary 
Management of the 
Complications of 
Gastrointestinal Malignancy 

7.6.1     Malignant Gastric Outlet 
Obstruction 

 Gastric outlet obstruction may develop later in 
the natural history of gastric cancer and pancre-
atic cancer or at presentation. It is typically asso-
ciated with a decline in the patient’s functional 
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status and nutritional state. In these unwell 
patients, the response rates expected with the 
available chemotherapy regimens for gastric, and 
in particular pancreatic, cancer are often inade-
quate to effectively palliate outlet obstruction. 
Although gastrectomy remains a successful inter-
vention for gastric outlet obstruction related to 
gastric cancer, endoscopic stenting may be a 
preferable option for patients with more limited 
life expectancy or where surgery is not possible 
[ 74 ]. There are, however, no data on quality of 
life outcomes post-endoscopic stenting [ 75 ], and 
some authors have suggested the technology of 
duodenal stenting lags behind that of biliary 
stents, and thus laparoscopic or open gastric 
bypass remains an important consideration [ 76 ]. 
Radiation has been associated with good pallia-
tion in gastric cancer causing obstruction with 
symptom control rates of 80 % in a small series 
and has the advantage of also controlling bleed-
ing [ 77 ]. Management of gastric outlet obstruc-
tion may then permit the administration of 
systemic chemotherapy.  

7.6.2     Malignant Biliary Obstruction 

 The presence of uncontrolled biliary obstruction 
due to upper gastrointestinal malignancy or other 
disease metastatic to the liver renders systemic 
therapy problematic, affecting the excretion and 
toxicity profi le of several agents active in gastro-
intestinal cancers such as epirubicin, gem-
citabine, irinotecan and sorafenib [ 78 ]. 
Uncontrolled biliary obstruction also predisposes 
patients to cholangitis which is undesirable 
 during potentially immunosuppressive chemo-
therapy and often excludes patients from inclu-
sion in clinical trials. The alleviation of biliary 
obstruction is therefore preferable prior to insti-
tuting systemic therapy if possible. Stenting 
endoscopically or percutaneously is an effective 
and less invasive option than surgical bypass, 
having been shown to have fewer short-term 
complications, although a higher re-occlusion 
rate [ 79 ]. For patients with bulky metastatic dis-
ease, a borderline performance status or poorly 
controlled symptoms, stenting procedures allow 

prompt institution of systemic therapy without 
the need for recovery from surgery. In one small 
retrospective study in patients with metastatic 
colorectal or gastric cancer, chemotherapy 
administration was feasible in approximately half 
of patients who underwent successful percutane-
ous biliary drainage [ 80 ]. Factors associated with 
a poor outcome after the percutaneous procedure 
in this study included extensive liver metastases, 
poor performance status, prior chemotherapy and 
ascites [ 80 ]. Patients with a poor prognosis and 
limited life expectancy are also candidates for 
stenting for palliative benefi t. Alternatively, in 
patients with low-volume disease and good func-
tional status who are candidates for intensive 
chemotherapy such as FOLFIRINOX, the better 
long-term outcomes and theoretically lower risk 
of sepsis may favour surgical bypass, although 
stenting remains the preferred procedure for the 
majority of patients [ 79 ]. The multidisciplinary 
setting is the ideal environment to weigh these 
factors prior to intervention.  

7.6.3     Malignant Bowel Obstruction 

 Malignant bowel obstruction typically develops 
in advanced disease due to peritoneal dissemina-
tion of malignancy. It is of course not limited to 
upper gastrointestinal malignancy. It may occur 
when a patient still has viable options for sys-
temic therapy or in patients with a very limited 
life expectancy and no treatment options, and this 
context is crucial to deciding on an appropriate 
management strategy. Patients with active bowel 
obstruction unable to eat are rarely able to receive 
any systemic therapy, and thus careful consider-
ation should be given to whether overcoming the 
obstruction may lead to future palliative systemic 
therapy. Although malignant bowel obstruction 
may improve with conservative measures and 
bowel rest, the possibility of surgery is often raised 
and carries with it the caveats of high recurrence 
rates and high perioperative morbidity and mor-
tality, even in selected patients [ 81 ]. The use of 
parenteral nutrition prior to surgery is only likely 
to be benefi cial in an extremely small subset of 
patients with advanced malignancy,  particularly if 
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they are refractory to known systemic treatments 
[ 82 ]. Multidisciplinary consultation including 
palliative care is vital to avoid futile intervention 
and similarly to avoid withholding treatment from 
a patient who may still benefi t.  

7.6.4     Malignant Pleural Effusion 

 Pleural effusions are a common consequence of 
metastases to the pleural space from colon and 
upper gastrointestinal cancers. They also occur 
not infrequently in lung, breast and gynaecologi-
cal cancers. Accumulation of the effusion is asso-
ciated with distressing symptoms of dyspnoea 
and is invariably recurrent without further inter-
vention. Systemic therapy is able to delay recur-
rence of a malignant pleural effusion, but rapidly 
accumulating symptomatic effusions are an indi-
cation to consider local intervention. Pleurodesis 
with talc administered through a chest tube or at 
the time of thoracoscopy is an effective proce-
dure in preventing recurrence of effusions [ 83 ]. 
Indwelling pleural catheters may also achieve 
this purpose, however, and seem equivalent in 
effi cacy [ 84 ]. They have the advantage of less 
recurrent procedures and a shorter hospital stay 
than talc pleurodesis but are associated with more 
adverse events after insertion [ 84 ]. Indwelling 
catheter placement may be a preferable option 
for patients with poor functional status and very 
limited life expectancy. For patients with ade-
quate functional reserve and performance status, 
surgical pleurodesis potentially offers a more 
defi nitive intervention allowing subsequent sys-
temic therapy to be delivered [ 83 ].   

    Conclusion 

 With improved systemic therapies the survival 
for patients with advanced incurable cancer 
has improved signifi cantly over the last 
decade, as has been illustrated here. With pro-
longed survival comes a change in the needs 
of these patients and a greater likelihood that 
surgical intervention may be required, both in 
the initial phase of disease and in the later 
stages of the patient’s journey. Furthermore 
there is a need to understand the potential 

interaction of surgery and current or planned 
systemic therapy. Multidisciplinary consulta-
tion is increasingly considered vital for the 
initial management plan for a patient, but we 
would argue that multidisciplinary care 
remains relevant throughout the patient’s life. 
Balancing potential responses to systemic 
therapy with the risks of palliative interven-
tions such as surgical bypass of gastric outlet 
obstruction requires careful and timely discus-
sion to ensure the best outcome for the patient. 
As systemic therapy continues to improve, it 
is clear that there should be an ongoing multi-
disciplinary approach for patients with 
advanced cancer, which brings together the 
surgeon and other oncology and palliative 
care professionals.     
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    Radiotherapy (RT) is an integral part of the pal-
liative management of malignancy. Delivery of 
palliative RT is a simpler process than with cura-
tive RT, as the treatment is less complex in plan-
ning and delivery, with the treatment course 
generally much shorter and of lower radiation 
dose, and associated with less toxicity as a result. 
Palliative RT is applicable to a wide range of 
pathologies and to both primary and secondary 
sites. Commonly treated primary sites include 
the bronchus, oesophagus, rectum, bladder, and 
cervix. Secondary sites most often treated are 
skeletal, brain, and epidural (spinal cord com-
pression). Palliative RT can be delivered in con-
junction with surgical management or as an 
alternative management approach.  

8.1         Introduction 

 Radiation oncology plays an integral role in can-
cer management as one of the three recognised 
disciplines together with surgical oncology and 
medical oncology. Radiation oncology is respon-
sible for delivery of the treatment modality of 
radiotherapy (RT), principally used for neoplas-
tic conditions, but much less frequently, benign 
conditions are also managed with RT. RT is an 
effective management for cancer in both the 
curative and palliative settings. The optimal util-
isation rate of radiotherapy, prescribed at least 
once over the cancer journey for all patients 
diagnosed with cancer, has been calculated at 
52 % [ 1 ]. 
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 Similar to surgery, RT is a local therapy with 
treatment effects limited to the organ/site treated, 
and toxicities are dependent upon a number of 
factors such as total radiation dose, dose per daily 
treatment, volume of normal tissue irradiated, 
and concurrent systemic therapy, in addition to 
patient factors of age, performance status, and 
comorbidity. 

 RT as a palliative modality can be used both as 
an addition to palliative surgery, such as follow-
ing the resection of a cerebral metastasis, and as 
an alternative to surgery, such as resection for 
malignant epidural spinal cord compression. 

 This chapter provides a general introduction 
to the principles of radiotherapy, and palliative 
radiotherapy in particular, including discussion 
of various primary and secondary organ subsites 
where radiotherapy has a specifi c palliative role.  

8.2     General Principles 
of Radiotherapy 

8.2.1     Physics and Radiobiology 

 Therapeutic radiation is ionising, describing its 
capability of interacting with biological mole-
cules to cause breaks in chemical bonds, either 
directly or via production of free radicals. DNA 
in the nucleus of the cancer cell is considered the 
most important biological target, with mitotic 
cell death due to radiation more common than 
apoptotic death [ 2 ]. 

 The energy of therapeutic radiation is in a far 
higher range than diagnostic radiation, which 
uses low energy kilovoltage radiation. The major-
ity of RT is delivered via photons produced elec-
tronically by linear accelerators of energy range 
4–18 MV (megavoltage energy). Production of 
gamma rays by cobalt units is no longer a feature 
of contemporary radiation oncology departments. 
Electrons of similar energy range are also pro-
duced and are suitable for treating more superfi -
cially placed disease sites. The advantage of 
megavoltage photons is the ability to treat loca-
tions deep in the body, with relative sparing of the 
overlying skin due to the phenomenon of “build 
up” with higher energies. Less often radiotherapy 

is delivered with lower energy superfi cial (30–
100 kV), or the poorly named deep X-rays (200–
300 kV), or via brachytherapy using radioisotopes 
of kilovoltage range energies, such as iridium-192 
of average 370 kV. 

 Radiation dose is measured in the unit Gray 
(Gy), which is a very small amount of energy 
(1 Gy = 1 J/kg). The historical unit of the Rad is 
smaller than the Gray (1 Gy = 100 Rads). The unit 
Gray is thus a measure of concentration, rather 
than a measure of total quantity of dose adminis-
tered. By way of example, the mean lethal total 
body dose for humans (LD50) is 4 Gy, [ 2 ], but 
4 Gy delivered to a small volume, such as one litre 
of lung, is a dose than can be safely delivered 
once daily for 5 consecutive days. 

 Typically RT is administered as a course of 
treatment in daily doses, known as fractions, as 
they represent fractions of the whole (total) dose 
prescribed. Single doses delivered as sole treat-
ment are often used for palliation in circum-
stances, where the prognosis is particularly poor, 
and are commonly referred to as “single frac-
tions”, although this sounds a misnomer. 

 Fractionation of radiotherapy has a very 
important radiobiological basis. Generally, for a 
single dose, malignant cell populations differ 
from normal tissue populations in regard to their 
degree of cellular damage at low dose levels. This 
is due to differing balances of lethal and sublethal 
damage at the cellular level. The relative lethal 
effect on malignant cell populations is greater at 
these low dose levels. To exploit these differ-
ences, an interval of at least 6 h between low 
doses allows recovery of sublethal damage, such 
that the effect of low dose levels is repeated to the 
advantage of the normal tissue population. 
Fractionation thus allows relative sparing of 
effects on normal tissues relative to malignant 
cells. Although some of this advantage of frac-
tionation is lost with palliative schedules using 
larger daily doses, the total dose remains low and 
hence minimises the potential for normal tissue 
toxicity. 

 Other advantages of fractionation are to allow 
redistribution of the malignant cell population to 
more radiosensitive phases of the cell cycle and 
reoxygenation of less oxygenated regions, which 
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improves the radiosensitivity of malignant cells. 
A treatment course cannot be extended indefi -
nitely with very small doses, however, as repopu-
lation of malignant clonogens would exceed cell 
death achieved due to treatment.  

8.2.2     Radiotherapy Planning 
and Delivery 

 Most radiotherapy is delivered as external beam 
radiotherapy (EBRT), while internal radiother-
apy (brachytherapy) is a more subspecialised 
treatment, often involving greater preparation. 
The process of planning and delivering a course 
of radiotherapy may involve a number of steps. 
Palliative RT is generally more simplifi ed, and so 
does not involve all of the complex preparation 
steps outlined next, and thus is less time- 
consuming and resource dependent and allows 
for RT to be delivered sooner. 

 The initial preparation involves simulating 
the proposed treatment position/setup to ensure 
a comfortable and accurately reproducible posi-
tion for treatment. This may be achieved with 
particular devices such as head or body casts 
and shoulder or hip cradles and confi rmed using 
wall-mounted laser lines and discreet skin ink 
tattoo points. Generally, computerised tomog-
raphy (CT) images are obtained to allow deter-
mination of both treatment volume(s) and tissue 
electron densities for computerised dosimetry. 
A planning target volume (PTV) is determined 
based on all available clinical, radiological, and 
pathological information on the macroscopic 
and microscopic tumour location, including use 
of magnetic resonance imaging (MRI) and posi-
tron emission tomography (PET) fusion where 
benefi cial. The particular technique then chosen 
will aim to deliver a uniform dose to the PTV, 
with the least possible dose beyond this volume. 
Organs at risk (OARs) are identifi ed to determine 
toxicity risks based on dose and volume irradi-
ated. Contemporary treatment planning uses 
computerised dosimetry with a wide number of 
commercial planning systems, capable of gener-
ating complex plans in very short periods of time, 
allowing an increased number of alternative plans 

for consideration. Planning can be simply two 
dimensional (2D) (Fig.  8.1 ) or three dimensional 
(3D) where multiple axial levels are calculated.

   Higher-level planning includes intensity mod-
ulated radiotherapy (IMRT), where the fl uence of 
the photon beam may be manipulated by static or 
dynamic multi-leaf collimation, to produce a 
dose distribution more conformal, or shaped, to 
the tumour position. IMRT is not a process that is 
applicable to lower doses of RT used for pallia-
tive intent. 

 In order to achieve the planning outcomes on 
the treatment couch, multiple quality assurance 
(QA) processes are needed, both at daily and less 
regular intervals, on the treatment equipment and 
for the individual patient. The individual patient 
setup is confi rmed, including regular radio-
graphic images. A modern multiple energy linear 
accelerator is capable of delivering a wide range 
of photon and electron energies (Fig.  8.2 ).

8.2.3        General Clinical 
Considerations 

8.2.3.1     Palliative Radiotherapy Versus 
Curative Radiotherapy 

 A broad distinction is generally made between 
curative radiotherapy, where the goal of therapy 

  Fig. 8.1    Two-dimensional treatment dosimetry plan for 
treatment of a vertebral body metastasis       
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is eradication of all malignant clonogens to 
effect cure, and palliative radiotherapy, where 
the general principle is symptom control, with 
the lowest effective dose. Symptom control can 
be achieved at lower radiation doses without the 
requirement of complete sterilisation of the 
malignant population. By way of example, pain 
control of symptomatic bony metastases has 
been achieved in a high proportion of studies 
with low doses such as a single dose of 8 Gy, 
compared to effective curative doses of 60 Gy 
or more for the same pathological cell 
population. 

 Palliative radiotherapy enjoys a number of 
considerable logistical advantages relative to 
curative radiotherapy:
•    Lower total doses with fewer daily treatments 

per total dose
 –    For example, a typical dose scheduled for 

brain metastases is 20 Gy in 5 daily frac-
tions at 4 Gy/day delivered over 5 consecu-
tive days     

•   Shorter schedules, leading to easier treatment 
schedules for less fi t patients  

•   Simpler techniques for delivery of radiother-
apy allowing a shorter period for treatment 
planning and thus earlier delivery of treatment  

•   Reduced toxicities (short and long term) due 
to lower total doses     

8.2.3.2     Symptom Management 
 There are a number of common symptoms due to 
advanced cancer where palliative radiotherapy 
has an established role. These symptoms can 
exist at a variety of sites and be due to either pri-
mary or secondary disease. The most commonly 
encountered symptoms are those of pain, bleed-
ing, obstruction, and compression. 

 Commonly encountered symptoms where 
radiotherapy is an effective treatment option 
include:
•    Pain from skeletal metastases  
•   Bleeding from a variety of epithelial carcino-

mas such as within the bronchus, cervix, blad-
der, or rectum  

•   Obstruction of a lumen such as the bronchus 
or oesophagus  

•   Compression of normal tissues such as the 
brain parenchyma, spinal cord, and superior 
vena cava     

8.2.3.3     Primary Versus Secondary Sites 
 Although the doses of radiotherapy to deliver 
effective palliation do not differ with respect to 
the site being either primary or secondary, it is 
important to consider this aspect when determin-
ing the radiation schedule. Patients with incur-
able but only local disease may benefi t from a 
higher yet palliative dose to deliver more durable 

  Fig. 8.2    An example of a 
modern linear accelerator 
(Elekta, Sweden)       
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symptom control. Generally, the prognosis is 
 better in the absence of signifi cant metastatic bur-
den, and recurrence of symptoms over time is 
more likely with lower radiation doses. For a ter-
minal patient with symptomatic secondary dis-
ease, the lowest effective dose to achieve 
symptomatic relief is chosen.  

8.2.3.4     Pathology Type 
 Inherent radiosensitivity between different path-
ological diagnoses infl uences the radiotherapy 
dose prescription. Non-Hodgkin’s lymphoma 
(NHL) and Hodgkin’s disease are particularly 
radiosensitive malignancies, and very effective 
palliation can be achieved with low doses. A ret-
rospective study of 54 patients with indolent 
NHL found a dose of 4 Gy in two doses of 2 Gy 
each achieved an overall response rate of 81 %, 
with a 2-year rate for freedom from local pro-
gression of 50 %. Complete response rates of 57 
and 27 % were achieved in masses <5 cm and 
>10 cm respectively. Symptom improvement was 
recorded in 92 % of sites [ 3 ]. The signifi cance of 
such radiosensitivity is achievement of sustained 
palliation with minimal toxicity impact, such that 
large abdominal masses, for example, can be 
managed effectively. The radiobiological basis to 
explain such radiosensitivity of follicular NHL 
has been reported as apoptosis of NHL cells and 
an elicited immune response [ 4 ]. 

 Other pathological diagnoses, although with-
out such inherent radiosensitivity, can be effec-
tively palliated with acceptably low doses of 
radiation, including carcinoma, melanoma, and 
sarcoma. 

 Melanoma has historically been viewed as a 
radioresistant malignancy based in part on early 
in vivo cell survival data for cultured cells. This 
resulted in the recommendation of large individ-
ual fraction sizes for melanoma, with the clinical 
basis for this recommendation based on studies 
with small patient numbers, heterogeneous doses, 
and tumour sizes and with short follow-up [ 5 ]. 
The impact of large fraction sizes is potentionally 
greater toxicity to normal tissues. In support of 
the radioresponsiveness of melanoma to conven-
tional RT, a review of 26 patients with 39 bone 

metastases found a palliative response rate of 
85 %, with fraction sizes of up to 3 Gy effective 
in 15 of 19 bony lesions [ 6 ]. 

 A randomised study of 137 patients [ 7 ] com-
paring a few large doses (32 Gy in 4 fractions of 
8 Gy) with a higher number of smaller doses 
(50 Gy in 20 fractions of 2.5 Gy) demonstrated 
meaningful responses for melanoma. For a vari-
ety of sites, the majority being soft tissue/skin, 
equivalent response rates of 60 % versus 58 % 
and equivalent complete response rates of 24 and 
23 % were found. Thus, large fraction sizes above 
4 Gy are not necessary to achieve palliative end 
points for melanoma. What is not immediately 
obvious is that the trial 32 Gy schedule is calcu-
lated as a much greater dose to normal tissues 
(due to the radiobiological impact of large doses), 
and as such the 50 Gy schedule achieved pallia-
tion with signifi cantly less risk to normal tissue. 
It is also worth noting the response rate that was 
achieved, which is highly superior to historical 
systemic cytotoxic therapies.    

8.3     Primary Site Palliation 

8.3.1     Lung/Respiratory 

 A systematic review of palliative thoracic RT for 
lung cancer [ 8 ] examined 13 studies with 3,473 
patients included. Complete response rates for 
palliation of haemoptysis ranged from 68 to 
73 %, complete response rates for chest pain 
ranged from 51 to 57 %, and improvement in 
cough ranged from 48 to 53 %. Total symptom 
score and survival were both signifi cantly 
improved in the higher RT dose group. The lack 
of quality of life assessment in this review is a 
limitation, but it can be concluded that patients 
with better performance status have a modest 
benefi t with a longer course of RT [ 9 ]. 

 Brachytherapy is an option for palliation of 
endobronchial tumours where airway obstruction 
exists. The dosimetric advantage of brachyther-
apy relates to the avoidance of delivering radia-
tion through normal lung tissue to access the 
disease site. Thus retreatment of the lung may be 
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better tolerated with reduced lung and adjacent 
tissue toxicity. A study of 406 patients [ 10 ] treated 
with intraluminal brachytherapy of the bronchus 
included 324 patients having initial treatment 
with this approach. Response rates for haemopty-
sis (82 %) and stridor (92 %) at 6 weeks were 
maintained at similar levels at 4 months posttreat-
ment. Similarly a smaller study of 76 patients [ 11 ] 
found excellent response rates for intraluminal 
brachytherapy. Haemoptysis responded in 95 % 
of cases, with bronchoscopic assessment at 1–3 
months fi nding a total response rate of 87 %. In a 
series of 175 patients [ 12 ] where the vast majority 
had received previous external RT, 66 % showed 
symptomatic improvement, with bronchoscopic 
improvement in obstruction, to at least 50 % of 
lumen reopened, reported in 78 %. Survival was 
signifi cantly improved in the symptomatic 
responders. Brachytherapy is, however, a more 
resource- intensive treatment than EBRT, requir-
ing bronchoscopic access, and is used less often 
due to such factors. 

 Superior vena cava obstruction (SVCO) 
occurs with a variety of malignancies, but lung 
cancer is the principal cause. Provided that no 
airway obstruction/respiratory compromise 
exists, therapy can be delayed to allow a histo-
logical diagnosis to be made in advance of treat-
ment. Effective palliation can be achieved with 
RT, with a systematic review of lung cancer 
patients with SVCO [ 13 ] fi nding complete relief 
of symptoms within 2 weeks in 78 % of small- 
cell and 63 % of non-small-cell lung cancer. 
Endovascular stenting was also reviewed, achiev-
ing relief of symptoms in 95 % of more than 150 
patients stented. Stenting allows rapid relief of 
symptoms and as such is very useful for severely 
symptomatic patients, particularly with non-
chemotherapy- sensitive pathologies, and relapsed 
previously treated patients. Chemosensitive 
malignancies (small-cell lung cancer, NHL, germ 
cell tumours) are managed systemically, with the 
expectation of a rapid response. 

 Reirradiation of locally recurrent lung cancer 
can achieve effective palliation of symptoms with 
low rates of high-grade toxicity, based on a 
review of published studies [ 14 ], with a haemop-
tysis response rate of 83–100 %.  

8.3.2     Gastrointestinal 

 Oesophageal cancer most commonly presents 
with dysphagia due to partial or complete 
obstruction. A review of 127 patients [ 15 ] treated 
with RT found an overall improvement in dys-
phagia in 70 % with maintenance of food passage 
to death in 54 %. Higher doses of RT achieved 
much more durable palliation of dysphagia. 
A randomised comparison of single-dose brachy-
therapy with metal stent placement included 209 
patients with dysphagia of the oesophagus or 
oesophagogastric junction [ 16 ]. Although relief 
of dysphagia was slower with brachytherapy than 
stenting, long-term relief of dysphagia and qual-
ity of life scoring were better with brachytherapy, 
with complications more often with stenting. The 
presence of a malignant fi stula with oesophageal 
cancer is not a contraindication for RT. Successful 
fi stula closure with combined chemoradiotherapy 
has been recorded in 17 of 24 patients, with 16 
returning to oral nutrition [ 17 ]. 

 Locally advanced or recurrent colorectal can-
cer may present with pain, bleeding, and/or 
obstruction. In a review of 80 patients with a 
symptomatic pelvic mass due to metastatic 
colorectal cancer [ 18 ], with symptoms of pain 
(68 cases), bleeding (18 cases), and obstruction 
(9 cases), RT achieved symptom palliation in 
80 % of cases. Median duration of symptom con-
trol was 5 months, with signifi cant factors for 
duration of symptom control being higher RT 
dose and concurrent chemotherapy. Reirradiation 
is feasible for rectal cancer. A review of 50 
patients reirradiated for rectal cancer found that a 
dose of 30–39 Gy was well tolerated, with 3-year 
local control rate of 21 % for patients not receiv-
ing further surgery [ 19 ].  

8.3.3     Genitourinary/Gynaecological 

 Locally advanced bladder cancer may often pres-
ent with haematuria. Patients may not be fi t for 
repeated cystoscopic resection, with palliative 
RT a less invasive option for palliation. In a ran-
domised study of patients unsuitable for radical 
management of muscle invasive bladder cancer 
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[ 20 ], data on 274 patients analysed at 3 months 
following randomisation to either 35 Gy in 10 
daily treatments with 21 Gy in 3 daily doses of 
7 Gy found improvement in haematuria at 3 
months in 63 % with no difference detected in 
effi cacy or toxicity between the 2 arms. 

 Cervix cancer may present as locally advanced 
disease and be unsuitable for curative treatment 
due to metastatic disease and/or poor perfor-
mance status. Pelvic symptoms of bleeding or 
pain are often the presenting symptoms. A sys-
tematic review [ 21 ] analysed fi ve series using 
multiple doses of 10 Gy, separated over one or 
more weeks, for response of symptoms of bleed-
ing and pain, with partial (>50 %) or complete 
improvement for bleeding of 80–100 % and pain 
of 50–100 %. Although this review supports 
repeated large doses for symptom improvement, 
durations of improvement and toxicities were 
poorly recorded, and for patients with a better 
immediate prognosis, a more conventional dose 
may be preferable.   

8.4     Metastatic Site Palliation 

8.4.1     Brain Metastases 

 Brain metastases are a common problem in a 
variety of malignancies, and more common than 
primary intracranial tumours, with 25 % of 
patients with lung cancer developing brain metas-
tases [ 22 ]. The central nervous system (CNS) is 
also a sanctuary site for cytotoxic agents, which 
is a factor in the development of brain metasta-
ses. Commonly patients present with symptoms 
due to effects of raised intracranial pressure 
(headache, vomiting) or neurological loss. 

 Optimal management depends on assessment 
of a number of factors, including the patient’s 
performance status, age, and presence or other-
wise of extracranial disease. Prognostic classes 
(classes 1, 2, and 3) have been created based on 
these factors [ 23 ], with validation in a further 
trial [ 24 ]. 

 Neurosurgical resection and stereotactic 
radiosurgery (SRS) are both options for patients 
in the better prognostic class 1. Whole brain RT 

(WBRT) is generally recommended following 
surgery or SRS. Randomised trials have studied 
surgery and postoperative WBRT, compared to 
WBRT alone. Patchell et al. [ 25 ] found that sur-
gery signifi cantly improved survival (40 vs. 15 
weeks), control of recurrence, and quality of life, 
with Noordijk et al. [ 26 ] fi nding signifi cantly 
improved survival (10 months vs. 6 months) also 
with surgery. Better outcomes occurred with less 
active extracranial disease. Kocher et al. [ 27 ] 
reported on a randomised study of 359 patients 
who underwent surgery or SRS for one to three 
brain metastases and then randomised to WBRT 
or observation. Adjuvant RT reduced intracranial 
relapses, but overall survival was similar. 

 Patients in a poorer prognostic class are not 
suitable for surgery or SRS and better managed 
with WBRT or supportive care alone as options. 
Median survival with supportive care alone is 
generally 1–2 months, with WBRT increasing 
median survival to 3–6 months. 

 Two randomised WBRT studies comparing 
commonly used schedules [ 28 ] assessed neuro-
logical symptom relief, fi nding an overall rate of 
improvement in neurological function of 47 and 
52 % for the two studies. Median duration of 
improvement for neurological function was 
10–12 weeks and overall survival 15 weeks and 
18 weeks for the two studies. Partial or complete 
relief of specifi c neurological symptoms occurred 
in 60–90 % of patients. For the different dose 
schedules studied, none had an advantage with 
respect to frequency or duration of improvement 
or survival. 

 A recent randomised study of higher doses of 
WBRT in more favourable patients [ 29 ] has com-
pared 40 Gy in 20 twice-daily fractions with 
20 Gy in 4 daily fractions, with 36 % of patients 
receiving prior resection of a solitary brain lesion. 
Late toxicity was uncommon, and no different 
between the arms. Intracranial progression and 
salvage surgery or RT were all signifi cantly less 
frequent in the higher dose arm of the trial, with-
out any survival difference. In conclusion it was 
commented that for subgroups of better progno-
sis patients, a higher dose schedule should be 
considered. A further randomised study of 90 
patients [ 30 ], with similar treatment arms, also 
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found improved control of CNS progression with 
a higher dose schedule, but with no survival 
advantage. 

 Typically WBRT schedules of 20 Gy in 5 
daily doses or 30 Gy in 10 daily doses are pre-
scribed. Treatment is generally well tolerated, 
with side effects of alopecia and possible fatigue. 

 Reirradiation may be benefi cial for some 
patients who have a longer progression-free 
interval after initial WBRT. A review of 86 
retreated patients with a median retreatment dose 
of 20 Gy found a neurological symptom overall 
response rate of 70 %, with a median survival of 
4 months [ 31 ]. Less encouraging results were 
found in a review of 44 reirradiated patients, 
receiving cumulative WBRT doses of 38–75 Gy, 
with partial neurological improvement in only 
27 %, median survival of 8 weeks, and 3 of 8 
brain necropsies demonstrating brain necrosis 
[ 32 ]. Partial brain radiation is better tolerated 
than WBRT, and the risk of late toxicity is 
assessed against the risk of neurological loss due 
to disease progression.  

8.4.2     Metastatic Spinal Cord 
Compression (MSCC) 

 Malignant spinal cord compression is recognised 
as an emergency condition due to the irreversible 
neurological effect of prolonged compression. It 
is a common complication from a variety of pri-
mary cancers, affecting 5–14 % of cancer patients 
at some stage in the disease course [ 33 ], with the 
clinical outcome dependent on factors of degree, 
rate and duration of neurological loss, histopa-
thology type, and rapidity of treatment. Patients 
may present after a period of days or weeks of 
increasing spinal pain, possibly with a radicular 
pattern, followed by neurological defi cit, featur-
ing as leg weakness and paraesthesia, with uri-
nary retention, or as an acute presentation with 
leg weakness or paraplegia. 

 Early diagnosis is important for prognosis 
[ 34 ,  35 ], with neurological function at the time 
of diagnosis predicting for the success of treat-
ment for recovery of neurological loss [ 36 ]. 
Magnetic resonance imaging (MRI) is the 

 optimal method of diagnosis (Fig.  8.3 ), and the 
possibility of multiple levels of compression 
requires imaging of the length of the spine. Initial 
treatment is with glucocorticoids, typically dexa-
methasone at doses of 16 mg daily, with 
opiate-based analgesia. A Cochrane meta-analy-
sis of three trials of differing dose levels was 
unable to determine clinical benefi t and optimal 
dosage [ 37 ], with higher doses associated with 
serious toxicities [ 38 ].

   Treatment options include surgery, radio-
therapy, and supportive care alone. Surgery as a 
treatment option for MSCC using laminectomy 
with postoperative RT failed to show an advan-
tage compared to RT alone [ 39 ]. A randomised 
study of aggressive surgical debulking with 
postoperative RT versus RT alone of 30 Gy in 10 
fractions [ 40 ] found that signifi cantly more sur-
gical patients were able to walk after treatment 
(84 % vs. 57 %), surgical patients retained the 
ability to walk for signifi cantly longer (median 
122 days vs. 13 days), and signifi cantly more 
surgical patients regained the ability to walk 
(62 % vs. 19 %), necessitating early trial clo-
sure at interim analysis. In contrast, a matched 
pair analysis [ 33 ] found similar outcomes for 
improvement in motor function and ambulatory 

  Fig. 8.3    MRI demonstrating extradural cord compression       
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rate post treatment for the surgical and RT alone 
groups, but with surgical complications an addi-
tional factor. 

 Surgery is a more demanding management 
approach where patients may already be of poor 
performance status due to advanced malignancy. 
The general cancer prognosis and suitability for 
surgery must be considered alongside other fac-
tors of MSCC site, duration of neurological loss, 
and histopathological type. Radiotherapy is more 
frequently the sole method of treatment for 
MSCC. EBRT also produces effective palliation 
of pain in a signifi cant proportion of patients. 

 In a randomised trial of two dose schedules 
with 276 patients with MSCC [ 41 ], pain relief 
(complete or partial) was achieved in 57 %, 90 % 
of ambulatory patients maintained this level of 
function, and 35 % of non walking patients 
regained function. This trial also found a shorter 
schedule of 2 doses of 8 Gy as effective as an 8 
day schedule for response and duration of 
response. A variety of EBRT dose schedules have 
been used, and an ongoing randomised trial 
(SCORAD III) is recruiting patients to either a 
single-dose schedule or a conventional fraction-
ated schedule. 

 Retreatment of MSCC is possible with EBRT, 
with a small review fi nding maintenance of walk-
ing in six of seven patients for a median duration 
of 4.5 months [ 42 ]. Above doses of 50 Gy at con-
ventional daily doses of 2 Gy, there is an increas-
ing risk of radiation myelitis; however, in general 
the malignancy represents a much greater risk to 
neurological function than the potential risk of 
exceeding radiotolerance.  

8.4.3     Skeletal Metastases 

 Bone metastases are a common development in a 
high proportion of cancer diagnoses, with pain 
and reduction in quality of life a frequent occur-
rence. Skeletal metastases may cause complica-
tions of pathological fracture, nerve root 
irritation/compression, and epidural spinal cord 
compression. Radiotherapy is a highly effective 
method of palliation for pain, resulting in an 
improvement in quality of life, with an analgesic 
benefi t at relatively low doses. Comparison in 
randomised trials of single doses with fraction-
ated schedules has consistently found equivalent 
palliation, but with improved patient convenience 
and reduced costs with the shorter schedule. 
These trials have compared a single dose of 8 Gy 
with a variety of schedules, including 20 Gy in 4 
or 5 daily doses, 24 Gy/6, and 30 Gy/10 [ 43 – 47 ] 
(Table  8.1 ).

   In summary, pain responses of 62–78 % were 
recorded, with no differences for single versus 
fractionated schedules. The requirement for 
retreatment was consistently higher for the 
single- dose arms, although greater physician 
willingness to retreat after a lower dose has been 
postulated as a factor to explain the variability in 
retreatment rates [ 45 ]. Lutz et al. [ 48 ] docu-
mented the ASTRO evidence-based guidelines 
where pain relief equivalency was shown between 
fractionated and single 8 Gy fractions, with a sys-
tematic review by Chow et al. [ 49 ] supporting 
this conclusion. 

 Retreatment with radiation for initially unre-
sponsive or relapsed pain can achieve benefi cial 

   Table 8.1    Randomised trials of single-dose versus fractionated RT for painful bone metastases   

 Author  RT schedules  Patient numbers 
 Overall pain response 
(%) 

 Complete pain 
response (%) 

 Steenland et al. [ 43 ]  8 Gy  585  72  37 
 4 Gy × 6  586  69  33 

 Hartsell et al. [ 45 ]  8 Gy  455  66  15 
 3 Gy × 10  443  66  18 

 Yarnold [ 46 ]  8 Gy  383  78  57 
 4 Gy × 5 a   378  78  58 

 Nielsen et al. [ 47 ]  8 Gy  122  62  15 
 5 Gy × 4  119  71  15 

   a 2 % of multifraction received 3 Gy × 10  
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results. A systematic review and meta-analysis of 
reirradiation of 2,694 patients across 7 studies 
[ 50 ] found that 527 received repeat radiation, 
with a demonstrated pain response in 58 %. The 
duration of response ranged from 15 to 22 weeks. 
Retreatment of pain relapse with a dose as low as 
4 Gy has shown a 74 % response rate and a 
response rate of 46 % for patients initially not 
responding [ 51 ]. There is an ongoing interna-
tional randomised trial currently addressing the 
question of the optimal fractionation schedule for 
reirradiation of skeletal metastases. 

 Neuropathic pain due to skeletal metastases is 
a common complication, presenting with referred 
pain. RT is effective in achieving analgesia, with 
a randomised comparison [ 52 ] of a single 8 Gy 
versus 20 Gy in 5 daily doses demonstrating 
analgesic benefi t, with a nonsignifi cant differ-
ence between the two arms (53 % vs. 61 %). 

 Therapeutic radioisotopes of strontium-89 and 
samarium-153 have been used successfully as 
intravenous radiopharmaceuticals to target osteo-
blastic bone metastases, particularly for prostate 
and breast cancer. Strontium-89 is a pure beta 
emitter (electrons), meaning a short range of 
radiation effect, and is biologically treated as an 
imitator of calcium [ 53 ], with incorporation into 
the bony structure by osteoblasts. Due to uptake 
throughout the skeleton at sites of osteoblastic 
activity, widespread metastases may be treated 
rather than the limited site(s) of external beam 
RT. Myelosuppression is the principal toxicity, 
with thrombocytopenia and leucopenia relative 
contraindications to treatment. 

 The TransCanada Strontium-89 Study [ 53 ], 
where 126 patients were randomised to placebo 
or strontium-89 after local fi eld EBRT, demon-
strated the ability of strontium in addition to local 
fi eld EBRT to signifi cantly reduce the future 
intake of analgesics and development of new sites 
of pain. Comparison of strontium-89 with EBRT 
in a randomised comparison [ 54 ] found similar 
pain improvement sustained to 3 months of 66 % 
versus 63 % but also a delay in the development 
of new pain sites with strontium-89. Average falls 
in platelet and white cell counts of 30–40 % were 
found with strontium-89. A randomised compari-
son of samarium-153 with placebo for a variety 

of malignancies [ 55 ] demonstrated signifi cant 
benefi ts with the active treatment. Pain relief of 
62–72 % was observed in the fi rst month, with 
maintenance of analgesia in 43 % at 4 months. 

 Surgical management is often required 
for a pathological fracture involving a long 
bone or as prophylaxis for a fracture risk. 
Postoperative radiotherapy is routinely delivered 
postoperatively.  

8.4.4     Hepatic Metastases 

 RT can offer palliation of painful hepatic metasta-
ses, as shown in a prospective study of 103 patients 
with solid hepatic metastases [ 56 ]. RT was deliv-
ered with a number of dose schedules. Pain 
improved in 55 % of patients, with treatment well 
tolerated and with no cases of radiation- induced 
hepatitis. There are many possible therapeutic 
modalities on offer for hepatic metastases, with RT 
possibly underutilised, but further study is needed 
to gain a clearer understanding of the role for RT.   

8.5     Summary 

 Palliative RT has widespread application as an 
effective modality for symptom management of 
primary and secondary disease. A typical pallia-
tive treatment involves simple preparation and is 
delivered as a short course, aiming for minimal 
demands upon the palliative patient.     
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 utilised in oncology patients in diagnosis and 
management, with both curative and palliative 
intent, and are often performed in interventional 
radiology. Interventional radiologists, given their 
background in diagnostic imaging, can provide 
useful input to the multidisciplinary team caring 
for oncology patients with regard to technical 
feasibility of diagnostic and therapeutic interven-
tions and their likely outcomes. This chapter 
aims to outline available interface between 
 interventional radiology and the rest of the 
 multidisciplinary team in caring for palliative 
patients, focusing on common conditions and 
how imaging can be used in assessment.  
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9.1         Introduction 

 Image-guided procedures are increasingly  utilised 
in oncology patients in diagnosis and manage-
ment, with both curative and palliative intent  [ 1 – 3 ], 
and are often performed in  interventional radiol-
ogy [ 4 ]. Diagnostic procedures and those with 
therapeutic palliative intent shall be discussed in a 
variety of conditions. Interventional radiologists, 
given their background in diagnostic imaging, can 
provide useful input to the multidisciplinary team 
caring for oncology patients with regard to techni-
cal feasibility of interventions and their likely out-
comes [ 5 ]. This chapter aims to outline available 
interface between interventional radiology and the 
rest of the multidisciplinary team in caring for pal-
liative patients, focusing on common conditions 
and how imaging can be used in assessment.  

9.2     Background 

 As with all interventions in palliative care, image- 
guided procedures aim to provide symptom relief 
and/or improvement in quality of life without add-
ing to patient morbidity, so the overall benefi ts of 
the intervention should outweigh the risks [ 1 ,  5 ,  6 ]. 
Image-guided procedures can be performed with 
ultrasound (US), fl uoroscopy, computed tomogra-
phy (CT) and less commonly magnetic resonance 
imaging (MRI) [ 7 ]. Each modality has its strengths 
and weaknesses, and some procedures utilise a 
combination of modalities, for example, ultra-
sound for initial bile duct access in percutaneous 
biliary drainage followed by fl uoroscopic guid-
ance for the remainder of the procedure [ 7 ]. 

 The majority of therapeutic image-guided pro-
cedures utilise a technique of gaining needle access 
to a body structure or cavity, maintaining access 
via insertion of a wire through the needle and then 
insertion of a device (catheter or drain) over the 
wire [ 7 ,  8 ]. This concept was initially developed by 
Sven-Ivar Seldinger for angiographic vascular 
access and fi rst reported in 1953 [ 8 ]. The technique 
has since been modifi ed for other body sites and 
structures, and is now commonly known as the 
modifi ed Seldinger technique [ 7 ,  9 ]. 

 It is common to think of radiological interven-
tional procedures as minimally invasive just 
because they do not take place in an operating 
theatre per se. Many of the procedures described 
in this text can be performed under local anaes-
thetic, but some of the procedures are more inva-
sive than others and can require a general 
anaesthetic, with others best performed with a 
combination of analgesia and sedation [ 7 ]. It is 
important to provide adequate procedural and 
periprocedural analgesia, and this is a dual 
responsibility of the referrer or treating team, as 
well as the operator of the procedure (interven-
tional radiologist). Coagulation parameters 
should be optimised before any invasive 
 procedure, and a useful reference was published 
in the  Journal of Vascular and Interventional 
Radiology  [ 10 ].  

9.3     Diagnosis and Staging 

 Patients presenting with untreatable disease but 
without a histological diagnosis may need biopsy 
to confi rm histological diagnosis prior to com-
mencement of palliative therapies (e.g. some che-
motherapies). Image-guided percutaneous biopsy 
is increasingly used to confi rm histological diag-
nosis (Fig.  9.1a, b ) [ 2 ,  11 ] and can even help to 
stage a malignancy, if sampling a metastatic 
lesion [ 2 ,  12 ]. Nearly any organ or body site can 
be accessed accurately and safely via percutane-
ous approach under image guidance, either using 
direct or coaxial technique [ 7 ,  11 ]. Percutaneous 
biopsy can be performed under US [ 7 ,  13 ], CT [ 7 , 
 13 ], MRI [ 14 ] or fl uoroscopy [ 7 ].

   Newly developed technologies exist enabling 
fusion of previously acquired CT images with 
procedural US images or MR images with proce-
dural CT to facilitate accurate and safe biopsy 
procedures by optimising tumour localisation, 
with potential for reduced radiation dose [ 14 , 
 15 ]. Functional information from positron emis-
sion tomography (PET) can also be fused with 
anatomical detail from either CT or MRI to facil-
itate biopsy procedures performed under CT, 
MRI or US guidance [ 14 ,  15 ].  
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9.4     Vascular Access 

9.4.1     Central Venous Catheters 
(CVCs) 

  Indications:  Short-term vascular access for 
 medications (e.g. antibiotics), chemotherapy, 
total parenteral nutrition (TPN) and atraumatic/
needleless venous sampling [ 2 ]. 

  Results:  Image-guided central vascular 
access has been shown to be more effi cient and 
safer than venous access based on external 
 landmarks [ 16 ]. 

  Technique:  Involves placement of a catheter 
with its tip at the atriocaval junction or within the 
right atrium, usually using a modifi ed Seldinger 
technique via the internal jugular vein, with a 
combination of real-time US and fl uoroscopic 
guidance [ 17 ,  18 ]. 

  Complications:  Intraprocedural/early compli-
cations relate to surrounding tissue injury such as 
pneumothorax (<1 %), arterial puncture (1–2 %), 
haematoma or haemorrhage (up to 2 %) and air 
embolism (up to 1 %). These potential complica-
tions are common to other centrally inserted cen-
tral venous access devices including tunneled 
haemodialysis catheters and implantable ports, 
and are less common when using image guidance 

[ 2 ,  18 ]. Longer-term problems unaffected by 
technique of insertion include infection (local 
infection 1–7 %, catheter-related bacteraemia 
1–4 %) and thrombosis (up to 28 % of cancer 
patients) [ 2 ,  18 ]. Reported pulmonary embolus 
rates vary between 15 and 25 % of those with 
CVC-related thrombosis [ 2 ,  19 ,  20 ]. Thrombosis 
risk is greater in those with multi-lumen catheters 
[ 2 ,  21 ].  

9.4.2     Peripherally Inserted Central 
Catheters (PICCs) 

 PICCs are inserted via a peripheral upper arm 
vein into the central venous system and range 
from single to triple lumen catheters up to 7 Fr in 
size [ 18 ]. PICCs are designed for intermediate 
term use up to 2 months and can be used for 
venous sampling and TPN also. Recent advance-
ments in PICC design allow for high-pressure 
injections such as in contrast CT studies. Risk of 
blood stream infection is low at around 2.1 infec-
tions per 1,000 catheter days [ 18 ]. 

 Tunneled PICCs can also be performed if 
peripheral venous access is too diffi cult to 
achieve. This method involves initial venous 
puncture into the jugular or subclavian vein 

a b

  Fig. 9.1    ( a ,  b ) Percutaneous lymph node biopsy. ( a ) 
Axial PET/CT fusion image demonstrating active nodal 
disease adjacent/enveloping left common iliac artery due 

to lymphoma. ( b ) Axial non-contrast CT with patient 
prone, demonstrating biopsy needle within the left para-
aortic/iliac chain nodal disease       
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before creating a subcutaneous tunnel in the 
 anterior chest wall. This is similar to the inser-
tion method of tunneled haemodialysis and 
apheresis catheters.  

9.4.3     Infusaport 

 Another device providing long-term central 
venous access, but with a reservoir (port) that sits 
in a subcutaneous pouch in the anterior chest, 
connecting to catheter tubing with tip in the atrio-
caval junction. The port can be accessed using a 
non-coring (Huber) needle through the skin [ 18 ]. 
Ports have now been developed that can tolerate 
high-pressure injections for contrast CT studies. 
The port insertion procedure is usually performed 
under light sedation with ample local anaesthetic 
using ultrasound guidance for initial venous punc-
ture and fl uoroscopy for catheter tip placement. 

 The infection rate is lower than for external 
catheters, but the consequences of infection are 
more troublesome, potentially requiring port 
removal and alternate siting of the device (e.g. 
contralateral chest or arm) or obtaining alternate 
access (e.g. PICC). The lowest risk of blood-
stream infection amongst the aforementioned 
central venous access devices at 0.1 infections 
per 1,000 catheter days [ 18 ].  

9.4.4     Tunneled Haemodialysis 
and Apheresis Catheters 

 This is a larger calibre (up to 14.5 Fr) double 
lumen central access catheter mainly used for 
dialysis access in the setting of renal failure or 
plasmapheresis in the setting of haematological 
malignancy and stem cell transplant therapy [ 2 , 
 18 ]. Insertion is in the same way as a tunneled 
PICC with majority of access via the jugular vein 
with a subcutaneous tunnel over the anterior 
chest wall. The procedure is usually performed 
with light sedation and ample local anaesthetic. 
The subclavian vein can also be utilised but has 
higher rate of associated central venous stenosis 
or occlusion (up to 50 %) [ 18 ]. Translumbar 
access of the inferior vena cava (IVC) has also 
been described [ 18 ].   

9.5     Nutritional Support 

 Nutrition is an important and ongoing issue for 
cancer patients, particularly towards the end of 
life, and especially in patients with head and neck 
malignancy [ 22 ]. Adequate nutrition has been 
shown to improve therapeutic tolerance and che-
motherapy response [ 22 ]. Options include TPN 
that is utilised for those patients without ade-
quately functioning gastrointestinal tracts, or 
enteral routes for those with functioning bowel 
[ 23 ]. Enteral nutrition has fewer complications 
than TPN [ 18 ]. Enteral feeding tubes can be 
inserted via an oral/nasal approach or percutane-
ously into the stomach or small bowel, using fl u-
oroscopic techniques (Fig.  9.2a, b ) [ 1 ,  18 ].

9.5.1       Oropharyngeal Tubes 

  Indications:  Short-term enteral feeding (or gas-
tric decompression) with tip placement in the 
stomach or post-pyloric small bowel (jejunum). 

  Complications:  Long-term placement is asso-
ciated with high complication rates including 
aspiration pneumonitis in 9.8 % in a study by 
Ryu et al. [ 24 ], local erosions and mechanical 
problems such as tube blockage [ 18 ,  22 ].  

9.5.2     Radiologically Inserted 
Gastrostomy (RIG) 

  Indications:  Long-term or permanent feeding in 
patients with swallowing diffi culties and end 
stage malignancy, most commonly head and 
neck cancers, who are unsuitable for percutane-
ous endoscopic gastrostomy (PEG) insertion 
due to pharyngeal or oesophageal obstruction 
[ 1 ,  18 ,  22 ,  25 ]. 

  Absolute contraindications:  Unsatisfactory 
anatomy (e.g. overlying transverse colon), 
 uncorrectable coagulopathy and very short life 
expectancy [ 18 ]. 

  Results:  With meta-analysis, technical success 
of RIG placement nears 100 % with low 
procedure- related mortality (0.3 %) and less 
complications than other insertion methods 
[ 1 ,  18 ,  22 ]. No prospective randomised control 
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trials (RCTs) compare RIG, PEG and surgical 
 gastrostomy insertion, but multiple studies have 
indicated RIG is superior and is the most cost-
effective approach, once endoscopic failures are 
considered [ 1 ,  22 ,  26 ,  27 ]. 

  Complications:  Complications are uncommon 
(5.9 %) but early on include mild discomfort with 
infusions and infection [ 2 ,  18 ]. Peritonitis can 
occur from leakage of gastric juices into the peri-
toneal cavity or incorrect tube placement [ 18 ]. If 
tube dislodgement occurs 2 weeks or more after 
insertion, then the tract is usually suffi ciently 
matured to enable replacement without need for 
repuncture or procedural sedation [ 2 ,  18 ]. RIG 
techniques often incorporate gastropexy with 
insertion of small metallic stay/anchor sutures to 
maintain access to the stomach wall in the short 
term and prevent tube dislodgement [ 1 ,  18 ]. The 
sutures are usually cut after 1–2 weeks, allowing 
the anchors to pass into the bowel [ 1 ,  18 ].  

9.5.3     Gastrojejunostomy 
and Jejunostomy Tubes 

 These tubes can be placed in those patients who 
have signifi cant gastroesophageal refl ux or are at 

risk of aspiration pneumonitis, noting that 
 gastrostomies do not eliminate aspiration risk 
and may even increase the risk due to effect on 
gastric emptying [ 18 ,  28 ]. They may be placed 
directly into the jejunum or be converted from 
existing gastrostomy, which is more successful 
after initial fl uoroscopic insertion (93 % success) 
compared to a primary endoscopic or surgical 
approach (68 % success) [ 1 ,  29 ]. Complication 
rates are similar to gastrostomy [ 2 ].   

9.6     Symptom Relief 

9.6.1     Pain 

 Pain is a common symptom amongst oncology 
patients and a signifi cant cause of morbidity, par-
ticularly in advanced disease [ 2 ,  30 ,  31 ]. Cancer 
pain can be multifactorial, acute and chronic and 
related to the primary disease process or treat-
ment effects, but the most common pain issue in 
advanced disease is bone and visceral pain 
[ 30 – 32 ]. 

 In a signifi cant amount of cancer patients 
(5–14 %), pain is not adequately controlled with 
medical treatment [ 30 ,  33 ,  34 ]. Interventional 

ba

  Fig. 9.2    ( a ,  b ) Gastrostomy insertion. ( a ) Demonstrates 
gastric distension via gas infl ation through existing naso-
gastric tube, with guidewire and percutaneous dilator in 

place. ( b ) Oblique Sagittal CT shows satisfactory position 
of radiologically inserted percutaneous gastrostomy       
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pain management techniques are an additional 
option in such patients. These procedures incor-
porate drug delivery to the spinal cord or major 
nerve plexuses, application of neurolytic agents 
to neural structures and can provide short-term or 
permanent pain relief [ 30 ,  35 ]. These procedures 
can be performed under ultrasound for superfi cial 
structures or under CT guidance for deeper 
targets. 

 Vertebroplasty as a treatment method for bone 
pain will be discussed later in this section. 

 Image guidance for pain interventions has not 
been demonstrated in the literature to be more 
effective or safer than without guidance. 
However, the lack of supportive evidence is 
unlikely to change practice given the inherent 
logic that image guidance should help. 

9.6.1.1     Central Neural Blockade 
 Intrathecal opioids have been used in cancer 
patients for pain control since the late 1970s [ 30 , 
 35 ]. Addition of adjuvant drugs such as local 
anaesthetics and/or steroids to the injectate pro-
vides more effective analgesia than single agent 
injections [ 34 ]. Opioid dosing requirements are 
greater in the epidural space compared with the 
intrathecal administration, either as single injec-
tion or via infusion catheters [ 34 ]. When used, 
image guidance for epidural or intrathecal injec-
tions can be with CT or fl uoroscopy for thoracic 
or lumbar region injections, whilst fl uoroscopy is 
more often used for cervical injections. Epidural 
blocks with steroid and local anaesthetic are usu-
ally performed for vertebral cancer-induced bone 
pain, although evidence is limited [ 34 ]. 

  Indications:  Pain not adequately covered with 
oral analgesics or where the side effects of treat-
ment are too inconvenient. Head and neck cancer 
patients with pain can benefi t from cervical epi-
dural steroid injection in particular. 

  Results:  Intrathecal opioids are effective in 
treatment of cancer pain, and a small survival 
benefi t has also been shown [ 30 ,  34 ]. 

  Complications:  The most feared complication 
is that of infection but fortunately is of low 
 incidence up to 4.6 % superfi cial infections 
and 1.2 % deep infections (increased with lon-
ger duration of catheter placement) [ 30 ,  34 ]. 
Other self-limiting complications include dural 

 puncture headache (15 %), epidural haematoma 
(0.5–0.9 %) and cerebrospinal fl uid (CSF) leak 
[ 30 ,  34 ]. Medication effects also warrant consid-
eration including respiratory depression due to 
cephalad spread of opioids, weakness and sen-
sory disturbance (from local anaesthetics at 
higher doses) [ 34 ]. Complications of epidural 
injection of steroid are usually a result of mis-
placement of the needle (e.g. intrathecal injec-
tion, epidural haematoma, vascular injury).  

9.6.1.2     Neurolysis 
 Permanent pain relief with intrathecal injection 
of alcohol, particularly in advanced disease.  

9.6.1.3     Neural Blockade 
   Coeliac Plexus Block 
 Located anterior to the coeliac trunk at the L1 
vertebral body level and supplying most of the 
abdominal viscera, the coeliac plexus can be 
blocked by anterior or posterior approaches, most 
commonly under CT guidance, using alcohol or 
phenol injectates, from a posterior approach [ 30 , 
 34 – 36 ]. 

  Indications:  Intractable pain caused from 
abdominal tumours arising from the upper and 
lower gastrointestinal tract, pancreas, kidney and 
adrenal origin may benefi t from a coeliac plexus 
ganglion block [ 30 ,  31 ,  34 – 36 ]. 

  Results:  Pain reduction can be expected in the 
majority of patients (up to 90 % in meta-analysis) 
[ 37 ], especially in those with pancreatic cancer 
[ 30 ,  31 ,  34 – 36 ].  

   Superior Hypogastric Plexus Block 
 Located in the retroperitoneum on both sides of 
the midline at the L5/S1 disc level close to the 
bifurcation of common iliac vessels [ 34 ]. 

  Indications:  Pelvic pain due to gynaecologi-
cal, colorectal and genitourinary cancers [ 34 ]. 

  Results:  Up to 80 % of patients get signifi cant 
pain relief [ 30 ,  34 ]. No block-related complica-
tions reported.  

   Ganglion Impar Block 
 Retroperitoneal in location at the termination 
of paired vertebral sympathetic chains at the 
sacrococcygeal junction. CT, fl uoroscopic and 
even ultrasound guidance can be used to facilitate 
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needle placement anterior to the sacrococcygeal 
junction [ 38 ]. 

  Indications:  Rectal or perineal pain from gen-
itourinary and colorectal cancers [ 38 ]. 

  Results:  Effective pain relief in vast majority of 
cancer patients without adverse effects [ 30 ,  38 ].  

   Lumbar Sympathetic Chain Block 
 Lumbar sympathetic chain block can be consid-
ered for inoperable peripheral vascular disease, 
less commonly visceral abdominal and pelvic 
cancer pain (urological) and rectal tenesmus [ 34 ].  

   Stellate Ganglion Block 
 Stellate ganglion block is used for temporary 
relief or autonomic pains in the head, neck and 
upper limbs, either by single or repeated injec-
tions [ 34 ]. This can be safely performed under 
US guidance, which is safer than fl uoroscopic 
guidance [ 39 ]. Neurolysis is generally not per-
formed due to risk of inadvertent arterial punc-
ture in this location with potential for neural 
injury or stroke [ 34 ,  39 ].  

   Splanchnic Nerve Block 
 Not performed as routinely as the coeliac plexus 
block, the splanchnic nerve block can be consid-
ered in those whom have failed coeliac plexus 
block [ 31 ]. The splanchnic nerves arise from the 
thoracic sympathetic trunk and join the coeliac 
ganglion after piercing the diaphragm at T11 and 
T12 levels [ 31 ,  36 ]. The nerves can be targeted 
under CT guidance with anterior or posterior 
approach, or with fl uoroscopy for posterior 
approach [ 31 ,  36 ]. Effective in up to 70 % of 
patients. Complications include pneumothorax, 
diarrhoea (self-limiting), diaphragmatic paralysis 
and cardiac arrhythmias [ 31 ,  36 ]. 

  Complications:  Coeliac plexus commonly pos-
tural hypotension and diarrhoea which are usually 
self-limiting and transient [ 30 ,  31 ,  34 ]. Major 
complications are rare and usually due to subopti-
mal placement of phenol injectate. This includes 
anterior spinal artery spasm causing anterior cord 
ischaemia with permanent paraplegia (0.15 %) 
[ 30 ,  34 ]. Aortic dissection, haematoma and retro-
peritoneal abscess formation have also been 
reported. There is not suffi cient evidence to prove 
that image guidance is safer than blind techniques 

for injection, but it is postulated that better 
 visualisation of needle tip and critical adjacent 
structures (e.g. arteries, organs) should improve 
accuracy of needle placement with reduced risk of 
complications due to misplacement [ 39 ].   

9.6.1.4     Peripheral Nerve Blockade 
 This has a more limited role in the palliative set-
ting and is technically possible for most neural 
structures using predominantly US guidance for 
selective injections. Common targets include the 
suprascapular, paravertebral, intercostal, lumbar, 
obturator, sciatic and femoral nerves with 
 blockade performed using a long-acting local 
anaesthetic (e.g. bupivacaine) with or without 
corticosteroid. Steroids are particularly effective 
when the peripheral nerve is involved by the dis-
ease process. The risk of peripheral nerve neu-
rolysis is neuritis [ 34 ].   

9.6.2     Pleural Effusions 

 Malignant pleural effusion is seen in approxi-
mately 50 % of patients with widespread malig-
nancy at some stage during their disease [ 40 ,  41 ]. 
Associated morbidity and mortality is signifi cant, 
with 30 days mortality between 29 and 50 %, and 
mean survival of 3 months [ 2 ,  40 ]. 

 The aetiology is lung cancer or breast cancer 
in 75 %, but also seen in lymphoma, ovarian can-
cer and gastric cancer [ 40 ,  41 ]. Dyspnoea is the 
most common symptom affecting quality of life, 
also cough and chest pain [ 2 ,  40 – 42 ]. 

 Treatment is usually palliative, aiming for 
rapid symptomatic relief (reexpansion of under-
lying lung), whilst minimising discomfort, incon-
venience and disruption of daily activities 
(Fig.  9.3a, b ) [ 2 ,  40 ,  41 ].

   US can be utilised for drainage of most pleural 
effusions and has been shown to save time and 
improve fi rst puncture success of thoracocente-
sis, with reduced risk of pneumothorax [ 40 ]. CT 
is also effective for image guidance in more dif-
fi cult cases [ 40 ]. 

9.6.2.1     Thoracocentesis 
  Indications:  Exudative pleural effusion or 
 loculated effusion. Simple method for diagnosis 
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and immediate short-term symptom relief, but 
repeated thoracocentesis is not optimal for rap-
idly reaccumulating malignant effusions [ 40 ]. It 
may be of benefi t in those with short survival 
expectancy or where fl uid reaccumulation is 
slow [ 40 ]. 

  Results : Success with US increased up to 88 %, 
with reduced pneumothorax rate [ 40 ]. Malignant 
pleural effusion will recur within 30 days post-
thoracocentesis in nearly all patients [ 41 ]. 

  Complications : Uncommon with low rate of 
pneumothorax (up to 6 %), haemothorax, reex-
pansion pulmonary oedema, organ laceration, 
intercostal artery injury and intercostal neuralgia 
[ 40 ]. Approximately half of patients with pneu-
mothorax require formal drainage tube [ 40 ]. The 
bleeding risk is reduced by correcting coagula-
tion parameters prior to the procedure and by 
ensuring needle placement above the rib margin 
to avoid the neurovascular bundle [ 10 ,  40 ,  41 ]. 
Risks of the procedure increase with repeated 
thoracocentesis [ 41 ].  

9.6.2.2     Nontunneled and Tunneled 
Drainage Catheters 

 Pigtail drainage tube insertion is commonly 
 performed with US guidance using a modifi ed 

Seldinger technique following dilatation of the 
tract, although some direct stick catheters are 
available [ 1 ,  41 ]. Tunneled catheters are inserted 
via a similar technique, with the proximal catheter 
tunneled in subcutaneous tissues to enable longer-
term management of effusion due to reduced 
infection and dislodgement rates [ 40 ,  41 ,  43 ]. 

  Indications : Long-term management of malig-
nant pleural effusion enabling outpatient man-
agement, best with tunneled catheter [ 40 ,  41 ]. 
Tunneled drains can still be effective after failed 
formal pleurodesis [ 40 ]. 

  Results : Symptomatic relief and control of 
malignant effusion occurs in 90–95 % of 
patients with tunneled catheter technique [ 40 ]. 
Spontaneous pleurodesis occurs in approxi-
mately 40 %, mostly within 1 month of the tube 
insertion [ 40 ,  41 ]. Tunneled catheters are safe, 
cost-effective and enable outpatient management 
of effusion [ 40 ,  43 ]. 

  Complications:  Most common is fl uid locula-
tion (8 %), with incomplete drainage [ 41 ]. Less 
commonly empyema, cellulitis, tube dislodge-
ment, bleeding, tumour seeding and extrapleural 
migration of the catheter [ 40 ,  43 ]. Long-term 
non-tunneled catheter placement may eventually 
lead to empyema [ 1 ]. Tunneled catheters have the 

a b

  Fig. 9.3    ( a ,  b ) Pleural effusion and drainage. ( a ) Frontal 
CXR demonstrates large left pleural effusion with left 
hemithorax whiteout, in patient with left hilar non-small 

cell lung cancer. ( b ) Lateral CXR post-insertion of pigtail 
drain shows tip of drain in the posterior costophrenic 
recess       
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advantage of reduced risk for dislodgement and 
low risk of complications including tunnel or 
pleural infections or pericatheter leakage, due to 
development of a fi brous cuff around proximal 
portion of catheter, and a one-way valve at proxi-
mal hub of the catheter [ 40 ].  

9.6.2.3     Pleurodesis 
 Pleurodesis obliterates the pleural space to 
 prevent pleural effusion from reaccumulation [ 1 , 
 40 ,  41 ]. Approximately two thirds of patients 
with malignant pleural effusion fail to respond to 
thoracocentesis or drainage catheters, without 
pleurodesis [ 40 ]. 

 Chest tube insertion with pleurodesis and tho-
racoscopy can require hospitalisation for up to 1 
week, which is neither desirable nor cost- effective 
as a palliative management in patients with a 
short life expectancy [ 40 ]. Intrapleural instilla-
tion of sclerosant material can be used to facili-
tate pleurodesis, and this can be performed as an 
outpatient, with small drainage catheter pleurode-
sis as effective as traditional large bore catheter 
use [ 2 ,  40 ,  41 ,  44 ,  45 ]. The procedure can be 
undertaken after one or two consecutive drain-
ages of fl uid [ 40 ]. Sclerosing agents include talc, 
tetracycline, doxycycline and bleomycin, with 
talc being the most commonly used [ 1 ,  41 ,  44 , 
 46 ]. The chest tube can be removed when drain-
age is less than 50–100 ml/day, although proto-
cols vary by institution [ 1 ,  18 ,  40 ]. 

  Indications : Recurrent malignant pleural 
effusion. 

  Results : Recurrence rates of effusion can be as 
low as 10 % using talc slurry pleurodesis [ 1 ]. 

  Complications : In addition to complications of 
drain insertion, minimal discomfort and mild fever 
are common side effects, with talc pneumonitis and 
respiratory failure less commonly observed [ 40 ].   

9.6.3     Ascites 

 Abnormal volume of fl uid in the peritoneal cavity 
as a result of cancer is termed malignant ascites 
and is a common presentation of malignancy in 
up to 50 % [ 1 ,  47 ]. Common underlying neo-
plasms include breast, ovarian, gastric, pancreas 

and colon cancer, with up to 20 % of unknown 
primary [ 1 ,  41 ,  48 ]. Associated life expectancy is 
short, less than 4 months, with breast and ovarian 
cancer as exceptions where survival is usually 
more prolonged [ 1 ,  49 ]. 

 With the exception of those awaiting liver 
transplant, treatment of recurrent ascites is pallia-
tive [ 1 ]. Temporary relief of malignant ascites 
with either blind- or US-guided paracentesis is 
effective in reducing pain, shortness of breath, 
anorexia, nausea and improving mobility, 
although swift reaccumulation of fl uid is likely 
(Fig.  9.4 ) [ 1 ,  41 ].

   Repeated paracentesis can cause signifi cant 
morbidity through bleeding, organ injury or 
infection, dehydration and malnutrition, although 
the overall complication rate is low (around 1 %) 
[ 1 ,  41 ]. 

9.6.3.1     Nontunneled and Tunneled 
Catheters 

 Single drainage of ascites with nontunneled cath-
eters is effective but if left in place long term are 
prone to complications such as infection (35 %), 
accidental removal, leakage (20 %) and occlusion 
(30 %) [ 1 ,  41 ]. As a result, unless the patient has 
a short life expectancy, tunneled catheters are pre-
ferred for long-term management of malignant 
ascites, as they have reduced infection risk [ 1 ,  41 ]. 

  Fig. 9.4    Peritoneal carcinomatosis. Axial CT abdomen 
demonstrating large volume ascites, omental caking and 
peritoneal disease in a patient with melanoma       
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  Indications : Malignant ascites. 
  Results : US-guided tunneled catheters have 

similar complication rates and patient satisfac-
tion when compared to large volume paracente-
sis, although the reduced need for hospital visits 
to undergo paracentesis is an obvious advantage 
of a tunneled drain [ 41 ]. 

  Complications : Peritonitis, leakage and locu-
lation are all uncommon [ 41 ].   

9.6.4     Collections 

 Whilst generalised accumulation of fl uid in the 
abdomen can be a cause for presentation or dete-
rioration in a patient’s condition, so too can com-
plications of underlying disease (e.g. cystic liver 
metastases causing capsular distension and pain, 
liver abscess in patients with hepatopancreatobi-
liary malignancy) or treatment complications, 
such as intra-abdominal or pelvic collections in 
the setting of debulking surgery or targeted inva-
sive organ therapies (e.g. liver abscess post- 
ablation or chemoembolisation) [ 7 ,  18 ,  50 – 53 ]. 

 Whilst diagnostic aspirations can be per-
formed under local anaesthetic with small 
 calibre needles, symptomatic benefi t usually 
requires percutaneous 6–8 Fr drain insertion 
(10 Fr or larger for more complex collections) 
for several days [ 7 ]. As with drainage of ascites, 
collection drainage can be performed percutane-
ously under US or CT guidance using a modifi ed 
Seldinger technique. US is suitable for superfi -
cial collections or when angled access is required 
and allows real-time guidance, whereas CT fl uo-
roscopy is safer for deeper collections or those 
containing gas and gives better anatomical detail 
[ 7 ,  18 ]. 

9.6.4.1     Abdominal Fluid Collections 
and Abscess 

 Common locations include hepatic, perihepatic 
(subphrenic and subhepatic), gallbladder bed, 
splenic bed, lesser sac, paracolic and the retro-
peritoneum [ 7 ]. 

  Indications : Collection greater than 4 cm, 
symptomatic [ 7 ]. Collections <4 cm in diameter 
may well respond to conservative treatment, 

although aspiration when symptomatic can be 
benefi cial [ 7 ]. 

  Results : Percutaneous drainage is a safe, 
effective alternative to surgery with low compli-
cation rate (5 %), morbidity and likely a shorter 
hospital stay [ 7 ]. Multiple or multi-loculated col-
lections are more challenging, and although there 
are high success rates for drainage in the noncan-
cer setting up to 90 %, outcomes are not as 
impressive in infected tumour drainage, with 
higher rates of secondary or permanent drainage 
being required [ 7 ,  54 ,  55 ]. This relates to infected 
tumour tending to be a preterminal entity, with 
complete drainage unlikely unless the underlying 
tumour resolves, and these patients are often unfi t 
for surgery to defi nitively treat the tumour [ 54 ]. 
Those with underlying hepatopancreatobiliary 
malignancy have poorer outcomes of drainage 
than in other malignancies [ 50 ]. 

  Complications : Although uncommon, the 
major complications are haemorrhage (2 %), 
bowel or organ injury (~1 %) and sepsis (1–5 %) 
[ 7 ,  18 ]. In subphrenic abscess drainage, pneumo-
thorax due to pleural transgression is possible 
with or without development of pleural effusion 
or empyema [ 7 ,  54 ].  

9.6.4.2     Pelvic Fluid Collections 
  Indications : Postoperative collections or lympho-
celes, diverticular abscess, cystic tumour or 
infected tumour are common indications for 
drainage in patients with malignancy [ 7 ,  18 ]. 
Whilst infected collections can be symptomatic 
due to sepsis, other presentations can relate to 
mass effect of the collection, such as intractable 
pain and bowel obstruction [ 7 ,  18 ,  56 ]. 

  Contraindications : Lack of safe access route 
and irreversible coagulopathy. 

  Modality for drainage : Collections superfi cial 
to the abdominal muscles can be drained with US 
guidance. Deeper collections may require CT to 
identify collection as separate from the bowel 
[ 7 ]. Posterior transgluteal approach via the 
greater sciatic foramen can be used in deep pelvic 
abscesses [ 7 ,  56 ]. Alternatively, transrectal (if 
adjacent rectum) or transvaginal (if in contact 
with vagina) drainage may be more feasible or 
even transperineal [ 7 ,  18 ,  56 ]. 
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  Results : Successful in up to 90 % in the 
 noncancer setting and best if the collection is 
postsurgical, with slightly poorer outcomes asso-
ciated with infected tumour or fi stula [ 7 ,  56 ]. 

  Complications : Rare (<5 %) including 
 haemorrhage, bacteraemia, pain (particularly in 
transgluteal approach), organ injury, bowel injury 
and drain kinking or blockage [ 7 ,  56 ].   

9.6.5     Biliary Obstruction 

9.6.5.1     Biliary Drainage and Stent 
 Obstructive jaundice can cause pruritus, cholangi-
tis, sepsis, hepatic dysfunction and malnutrition 
and is associated with short life expectancy if 
untreated [ 1 ]. Endoscopic treatment of distal biliary 
obstruction due to pancreatic neoplasm is an effec-
tive treatment for the majority of patients [ 2 ,  57 ]. 
The role of percutaneous treatment is for effective 
primary or palliative management in those who fail 
endoscopic intervention, are unfi t for endoscopy, or 
in those with proximal duct obstruction (due to 
hilar lymphadenopathy, hilar metastatic liver dis-
ease) [ 2 ,  57 ]. The effi cacy of nonsurgical palliative 
treatments varies according to the location of 
obstruction, the technique and extent of decom-
pression and the biliary stent prosthesis used, but 
biliary stents improve quality of life [ 1 ,  57 ]. 

 Percutaneous drainage can be performed using 
a combination of US and fl uoroscopic guidance 
[ 7 ]. Once biliary access is established, it may be 
possible to traverse the obstruction/stricture (using 
catheters and wires) to enable insertion of a stent 
or placement of an internal- external biliary drain 
as a temporising measure prior to stent insertion 
(Figs.  9.5a–d  and  9.6a–c ) [ 7 ,  57 ]. Percutaneous 
stent placement is less preferred than endoscopic 
metal stent placement due to theoretically more 
bleeding and pain complications, but this has not 
been confi rmed in RCTs [ 1 ]. If the obstruction 
cannot be passed, then an external biliary drain is 
the only option, and this will likely be permanent, 
requiring regular drain exchanges to reduce infec-
tion risk and maintain patency [ 1 ,  7 ,  57 ].

    Another topic of debate is that of metal versus 
plastic stents. Self-expanding metal stents have 
been shown to have better patency rates than 

plastic drains and plastic stents [ 1 ]. An advantage 
of plastic drains is that the patient is aware of 
blockage as soon as it happens due to bile  leakage 
through the drainage bag or around the drain 
catheter [ 1 ]. Post-procedure pain associated with 
percutaneous drainage can usually be controlled 
with oral analgesia [ 1 ]. 

 Less commonly, combined procedures with an 
endoscopist can be performed with side by side 
insertion of a duodenal or hepaticoduodenal stent. 
A problem with stent insertion is that they can block 
and need redilatation with a balloon catheter. 

  Indications : Biliary obstruction in patients not 
fi t for or amenable to endoscopic decompression 
[ 1 ,  2 ,  7 ]. 

  Contraindications : Massive ascites, uncor-
rectable coagulopathy, uncooperative patient and 
progressive hepatic failure [ 7 ]. 

  Results : Metallic biliary stents have been 
shown to provide best palliative treatment for 
unresectable malignant obstructive jaundice, 
allowing longer patency rates than plastic endo-
prostheses [ 7 ]. Technical success nears 100 % 
(depending on operator experience) with lower 
clinical effi cacy but still over 90 % [ 7 ]. Stent 
patency depends on the cause and site of stenosis, 
with a 6-month patency rate for metallic stents of 
50 % [ 2 ]. Plastic stents are of smaller calibre and 
occlude sooner, but can be exchanged, unlike 
metallic stents, so are preferred if patient life 
expectancy is greater than 6 months [ 57 ]. Biliary 
stents have been shown to improve quality of life 
in patients with biliary obstruction [ 57 ]. 

  Complications : Generally a low rate of minor 
and major complications, including intra- 
abdominal infection, sepsis and haemorrhage, 
with a low mortality rate less than 4 % [ 2 ,  7 ,  58 ]. 
Stent occlusion or misplacement can be corrected 
with second stent placement [ 7 ]. Complication 
rates are higher in oncology patients than in the 
general setting [ 57 – 59 ]. Incidence of cholangitis 
in oncology patients is 50 % with drainage, being 
twice as common with internal-external drains as 
with external drains, and directly correlates with 
duration of drain placement [ 2 ,  60 ]. If the patient 
has uncorrectable coagulopathy, or no safe 
hepatic access, then a percutaneous cholecystos-
tomy is a safe alternative [ 7 ].   
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a

c

b

d

  Fig. 9.5    ( a – d ) Biliary drain. ( a ) Coronal portal venous 
phase CT abdomen demonstrating marked intrahepatic 
biliary dilatation due to gallbladder carcinoma infi ltrating 
ducts at the hilum. ( b ) Percutaneous cholangiogram with 
contrast identifying dilated intrahepatic ducts, but no 
drainage into the common bile duct (CBD). ( c ) Balloon 

dilatation of the tract in the region of the hilum and CBD 
having crossed the stenosis with wire placement across 
CBD and into the duodenum. ( d ) Demonstration of drain 
position on coronal portal venous phase CT abdomen with 
some associated reduction in degree of biliary dilatation       
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a

c

b

  Fig. 9.6    ( a – c ) Biliary stent. ( a ) Procedural x-ray with wire 
and catheter across hilar and CBD stricture following per-
cutaneous cholangiogram. ( b ) Post deployment and balloon 

dilatation of the stent. ( c ) Final stent position with insertion 
of additional internal- external biliary drain as a precaution 
to maintain access, in case of early stent blockage       
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9.6.6     Gastrointestinal Obstruction 

9.6.6.1     Colonic Stent 
 Malignant colonic obstruction in a patient not 
suitable for surgery can be managed effectively 
with a self-expanding colonic stent, under fl uoro-
scopic guidance (Fig.  9.7 ) [ 57 ,  61 ]. With this 
method, stents can be inserted into the rectum 
and distal sigmoid, but with combined colono-
scopic guidance stents can be placed through the 
caecum and more proximal colon [ 57 ].

    Indications : Malignant colonic obstruction in 
palliative patients or those not fi t for emergency 
surgery but who may undergo elective surgery 
[ 57 ,  61 ]. 

  Results : Success rate is high (80–100 %) with 
symptomatic relief and improved quality of life 
[ 57 ]. There is no difference in mortality and mor-
bidity rates compared with surgery, but the 
advantage of stenting is a shorter hospital stay 
with less procedure time and blood loss [ 61 ]. 

  Complications : Stent migration (most common 
but reduced with larger diameter stents), recurrent 
obstruction, transient anorectal pain, tenesmus, 
rectal bleeding, perforation and death [ 57 ,  61 ].   

9.6.7     Gastroduodenal Obstruction 

 Gastric outlet obstruction is frequently seen in 
end stage advanced gastric, duodenal and biliary 

disease with these patients often not candidates 
for palliative surgical therapy [ 57 ]. Simple 
decompressive techniques such as nasogastric 
tube and gastrostomy placement can provide 
effective palliation [ 57 ]. A longer-term solution 
is gastroduodenal stenting which can be per-
formed endoscopically or percutaneously with a 
self-expanding metal stent (Fig.  9.8 ) [ 57 ].

    Indications : Malignant gastric outlet 
obstruction. 

  Results : High technical success between 92 
and 100 %, with improved quality of life, but 
unfortunately such patients still have a short life 
expectancy of between 7 and 14 weeks [ 57 ]. 

  Complications : Overall low complication 
rates, most commonly stent obstructions, stent 
migration and duodenal stenosis.  

9.6.8     Oesophageal Stent 
and Balloon Dilatation 

 The aim of palliation in patients with oesopha-
geal cancer is to maintain swallowing, access for 
nutrition and pain management [ 62 ]. Balloon 
dilatation of oesophageal tumoural strictures 
 provides immediate relief of dysphagia in most 

  Fig. 9.7    Colonic stent. Oblique axial CT reformat dem-
onstrating stent position       

  Fig. 9.8    Duodenal stent. Coronal portal venous phase CT 
abdomen demonstrates common bile duct and pancreatic 
duct dilatation in a patient with pancreatic ampullary 
carcinoma       
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patients, but recurrence of symptoms is often 
rapid due to lack of effect on the underlying 
tumour, with repeat dilatation usually needed 
[ 62 ]. The procedure is associated with a small 
risk of perforation, which is reduced with use of 
fl uoroscopy and guidewires [ 62 ]. 

 Oesophageal stenting provides symptomatic 
improvement in patients with malignant oesoph-
ageal obstruction [ 62 ]. Numerous stenting 
options are available from covered or uncovered 
plastic or self-expanding metal stents [ 62 ]. 
Covered stents have the advantage of resisting 
tumour ingrowth and can be used to cover fi stulas 
and leaks, but these have a higher migration rate 
[ 62 ]. Uncovered stents are less likely to migrate 
but are subject to tumour ingrowth and obstruc-
tion [ 62 ]. 

  Indications : Dysphagia due to unresectable 
oesophageal tumour or in patients who are not 
candidates for other therapies. Stenting is also 
indicated in oesophageal perforation and tra-
cheooesophageal fi stula. 

  Relative contraindication : Oesophageal 
 disease abutting the thoracic aorta due to risk of 
aortooesophageal fi stula. 

  Results : Success rates similar between plastic 
stents and self-expanding metal stents although 
more migration with plastic stents [ 62 ]. Stenting 
is effective for all indications, although recurrent 
obstruction is an issue in 50 % who require sub-
sequent interventions [ 62 ]. 

  Complications : The rate of serious complica-
tions is low, but the mortality rate is between 0.5 
and 2 % [ 62 ]. Intraprocedural complications 
include aspiration, malposition, oesophageal per-
foration; post-procedural include chest pain, 
bleeding, tracheal compression, with delayed 
fi ndings of stent migration, fi stula, recurrent dys-
phagia, stent occlusion [ 62 ].  

9.6.9     Urological Obstruction 

 Acute urinary obstruction can be treated with 
percutaneous nephrostomy (PCN) insertion, 
 usually under ultrasound and/or fl uoroscopic 
guidance, or less commonly CT (Fig.  9.9 ) [ 2 ,  7 ]. 
The procedure is usually performed under 
local anaesthetic and light sedation and in the 

urological malignancy setting is usually a 
 temporising measure to facilitate later ureteric 
stent insertion, performed either as a urological 
surgical procedure or in radiology [ 7 ,  18 ]. 
Untreated, urinary obstruction can lead to urae-
mia, renal failure and death [ 57 ]. Prompt decom-
pression of the system preserves renal function, 
reduces pain and reduces potential infection [ 2 ].

   Malignant ureteric obstruction may be due to 
extrinsic tumour compression, retroperitoneal 
lymphadenopathy or direct tumour invasion [ 2 ]. 
Commonly involved malignancies include gas-
trointestinal, urologic and gynaecologic origin 
and can be unilateral or bilateral [ 2 ,  57 ]. 

 When retrograde ureteric stenting is unsuc-
cessful or not feasible, then percutaneous 
 dilatation of the stricture can be performed in 
antegrade fashion via the PCN [ 2 ]. Following 
serial dilatation, an internal ureteric stent (double 
J or metallic) or internal-external drain catheter 
can usually be placed to prevent restenosis [ 2 , 
 57 ]. Plastic stents induce less urothelial hyperpla-
sia than metal stents and can be easily replaced, 
so plastic stents are preferred [ 2 ], but it has been 
suggested metal stents are potentially less irritat-
ing to the bladder as less stent protrudes beyond 
the vesicoureteric junction [ 57 ]. 

  Fig. 9.9    Procedural x-ray showing position of ureteric 
stent and percutaneous nephrostomy       
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9.6.9.1     Percutaneous Nephrostomy 
  Indications : Urinary tract sepsis, pyonephritis, 
ureteric obstruction, malignant bladder outfl ow 
obstruction [ 2 ,  7 ]. 

  Results : Safe, successful and cost-effective 
with reduced incidence of gram-negative septi-
caemia due to renal obstruction, partial recovery 
of renal function, correction of metabolic distur-
bance and reduced inpatient times [ 2 ,  57 ]. 
Effective decompression is achieved in approxi-
mately 95 %, with degree of collecting system 
dilatation and patient body habitus important 
 factors that can reduce success [ 2 ]. 

  Complications : Urine leak, bleeding, infec-
tion, catheter blockage [ 2 ,  7 ].  

9.6.9.2     Ureteric Stent 
 Double J ureteric stents are traditionally used to 
relieve malignant ureteric obstruction, with self- 
expanding metal stents an effective alternative [ 2 , 
 7 ,  57 ]. Both types of stent can be inserted in ante-
grade fashion via an existing PCN. No signifi cant 
difference in quality of life or morbidity exists 
between PCN and ureteric stenting, when taking 
into account extra nursing required for manage-
ment of a drainage bag with PCN and the extra 
surveillance for ureteric stents [ 57 ]. 

  Indications : Malignant ureteric obstruction or 
stricture. 

  Results : Successful decompression up to 95 % 
in one series. Mean duration of stent patency in 
the order of 9 months [ 57 ]. 

  Complications : Urine leak, ureteric perfora-
tion, infection and catheter blockage or second-
ary obstruction due to bladder outlet obstruction/
tumour growth [ 2 ,  7 ,  57 ].   

9.6.10     Vertebroplasty for Metastatic 
Disease Fracture 

 Whilst some controversy exists regarding verte-
broplasty for painful osteoporotic fractures, there 
is considerable evidence supporting the proce-
dure in the palliative treatment of neoplastic 
compression fractures, although data are more 

based on case series than RCTs [ 63 – 65 ]. 
The  procedure is performed under fl uoroscopic 
image guidance, with sedation or full anaesthetic 
support, and involves injection of a small amount 
of a cement product, polymethylmethacrylate 
(PMMA), into the vertebral body [ 1 ,  34 ,  63 ,  65 ]. 
Kyphoplasty is a variation of vertebroplasty 
where balloon dilatation of the vertebral body 
creates a cavity prior to cement injection [ 34 ,  65 ]. 
In those with multiple fracture levels, high signal 
on fat-saturated MR images can be a useful indi-
cator of acute or non-healed fractures [ 65 ]. 

  Indications : Pain from malignant vertebral 
fractures that is refractory to conservative treat-
ments [ 34 ,  63 ,  65 ]. Recent evidence suggests it is 
still a safe treatment for patients with nerve root 
compression and epidural disease [ 63 ]. 

  Contraindications : Disruption of posterior 
vertebral body wall (relative contraindication), 
local infection (discitis osteomyelitis), coagulop-
athy and cement allergy. 

  Results : The exact mechanism of pain relief is 
not completely understood as it does not appear 
to relate solely to treatment of vertebral body col-
lapse, with cytotoxic and thermally toxic effects 
of PMMA on underlying tumour proposed as 
additional mechanisms [ 1 ,  34 ,  65 ]. However, sig-
nifi cant reduction of pain in 80–90 % is achieved 
when patients are carefully selected (by ruling 
out other causes of the pain and that the pain is 
severe enough to warrant an invasive procedure), 
and improved mobility has also been demon-
strated [ 2 ,  34 ,  65 ]. Subacute fractures demon-
strate better response than chronic fractures [ 2 ]. 

  Complications : Higher major complication 
rates in the cancer setting (5 %) compared with 
the general population (1 %) including cement 
leak into the spinal canal, PE (chemoembolisa-
tion to lungs via paravertebral veins), pulmonary 
oedema [ 2 ]. Cement leak into the epidural space 
or neural canal is rare but is the most important 
complication, being more common in the cancer 
setting and with pre-existing epidural involve-
ment [ 64 ,  65 ]. Nerve root irritation (1–2 %), pain 
and tenderness at the injection site is common but 
usually resolves within 24 h [ 65 ].   
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9.7     Haematological/Vascular 

9.7.1     Thrombosis 

 Malignancy is a well-established risk factor for 
venous thromboembolism due to hypercoagula-
ble state [ 2 ,  66 ]. Complications from vascular 
thrombosis are the second leading cause of death 
in patients with malignancy [ 66 ]. 

 For larger vessel venous disease, stenting is an 
option, such as in superior vena cava (SVC) syn-
drome and less commonly inferior vena cava 
(IVC). IVC stenting may provide symptomatic 
relief of lower limb oedema and prevent late 
stage complications of thrombus/venous conges-
tion or secondary organ failure (renal or hepatic 
venous involvement) [ 66 ]. Primary and second-
ary IVC stent patency rates of around 80 % have 
been shown at 19 months in one series [ 66 ]. 
Stenting also provides effective palliation of 
tumour involvement of the IVC [ 18 ]. 

 Catheter-directed and mechanical thromboly-
sis therapies are also possible for those who have 
failed conservative management of thrombosis 
and help to reduce the symptoms of venous con-
gestion such as limb swelling and pain, with 
reduced risk of haemorrhagic complications of 
systemic thrombolysis [ 2 ,  18 ]. 

9.7.1.1     IVC Filter 
 Proven to be effective in preventing pulmonary 
embolus in patients with lower limb DVT who 
are not suitable for anticoagulation [ 2 ,  18 ]. The 
current devices are inserted either via jugular 
vein or common femoral vein, and the procedure 
can be performed under local anaesthetic, with 
majority of current fi lters designed to be remov-
able if needed (Fig.  9.10 ) [ 18 ].

    Indications : Lower limb DVT when anticoag-
ulation is contraindicated; complication of 
 anticoagulation has occurred; those who develop 
PE despite anticoagulation [ 2 ,  18 ]. 

  Results : Successful fi lter placement in over 
97 % [ 2 ] and failure rate between 2 and 7 %, with 
new clinically signifi cant PE after fi lter place-
ment [ 18 ]. 

  Complications : Major complication rate 0.3 % 
with mortality related to the procedure 0.2 % 
comparable for suprarenal and infra-renal fi lter 
deployment [ 18 ]. There is an associated increase 
in lower limb DVT in up to 20 % of patients [ 18 ]. 
Other uncommon complications include IVC 
perforation, infection, migration and inability to 
remove the fi lter (less important in the palliative 
setting) [ 18 ].   

  Fig. 9.10    Post-deployment cavogram showing ade-
quate position of the IVC fi lter below level of renal veins       
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9.7.2     Bleeding 

 Haemorrhage can occur in up to 10 % of patients 
with advanced cancer [ 67 ]. Causes include vessel 
damage/tumour invasion, disseminated intravas-
cular coagulation (DIC), platelet dysfunction, 
hepatic failure, systemic tumour treatments or the 
cancer itself [ 67 ]. The role of interventional radi-
ology in management of bleeding lies in emboli-
sation of a bleeding vessel, usually after active 
bleeding has been identifi ed on CT angiogram 
[ 67 ,  68 ]. This is performed most commonly via a 
femoral artery approach, although axillary, bra-
chial and radial artery approaches may be used 
depending on the target vessel [ 67 ,  68 ]. 

 Although evidence of success is based mainly 
on case reports, embolisation is successful in 
nearly all situations with limiting factors being 
presence of underlying bleeding disorder and 
inability to safely access the bleeding vessel [ 67 ]. 
The procedure can usually be performed under 
local anaesthetic or mild sedation and is gener-
ally well tolerated [ 67 ,  68 ]. Once the bleeding 
vessel is accessed, agents available to the inter-
ventionalist for endovascular treatment include 
Gelfoam, particles, coils or vascular occlusion 
devices such as Amplatzer plugs [ 2 ,  18 ,  67 ]. 

 Severe epistaxis, haemoptysis, haematemesis 
and lower gastrointestinal bleeding are all poten-
tially amenable to treatment with embolisation, 
depending on the underlying cause, response to 
other available therapies and the parameters of 
the patient’s advanced care plan. Endovascular 
stents can also be used in the setting of incipient 
or acute carotid rupture [ 67 ,  68 ]. 

 Major complications of endovascular treat-
ment of bleeding mostly relate to nontarget 
embolisation (with potential for organ necrosis) 
and catheter malposition (can cause vessel spasm, 
dissection or rupture), with more minor complica-
tions including bleeding at the access site and 
infection [ 68 ]. Post-embolisation syndrome is a 
well-documented self-limiting common side 
effect of solid organ embolisation thought to result 
from tissue necrosis and/or intravascular throm-
bosis [ 68 ]. The clinical features include pain, 
fever, nausea and vomiting, with symptoms last-
ing for up to 1–2 weeks posttreatment [ 18 ,  68 ]. 

9.7.2.1     SVC Stenting/Syndrome 
 SVC syndrome primary symptoms include facial 
and periorbital swelling, bilateral arm swelling 
and superfi cial vein distension over the chest wall 
[ 18 ,  66 ]. Primary treatment with endovascular 
stenting is considered a fi rst-line option, with 
high technical success rates (90–100 %) and 
effective symptom relief (Fig.  9.11a, b ) [ 66 ].

    Indications : SVC stenosis or clinical symp-
toms of SVC syndrome. 

  Results : Six months primary and secondary 
patency rates between 70–80 and 80–90 %, 
respectively [ 66 ]. 

  Complications : Range from 4 to 10 % includ-
ing bleeding (due to thrombolysis), recurrent 
laryngeal nerve palsy, congestive heart failure, 
PE, valvular dysfunction and cardiac tamponade.    

9.8     Palliative Therapies 

 Numerous image-guided treatment options exist 
for the palliative control of tumours including 
endovascular (chemoembolisation, radioemboli-
sation) and percutaneous (thermal ablation) [ 18 , 
 53 ]. Demonstration of the arterial tumour supply 
by contrast-enhanced CT or MRI facilitates plan-
ning of the endovascular treatment approach, as 
well as clearly defi ning the target tumour for per-
cutaneous treatments. The principles of each 
therapy will be outlined, followed by a descrip-
tion of organ-/site-specifi c applications, with a 
focus on the palliative setting, although ablation 
techniques can have a curative result in certain 
instances (e.g. some renal tumours). 

9.8.1     Embolisation 

9.8.1.1     Endovascular Embolisation 
 Embolotherapy can be considered bland where 
agents that cause vessel occlusion alone are 
employed, such as Gelfoam, polyvinyl alcohol 
particles, microspheres and coils [ 2 ,  66 ]. It is 
termed chemoembolisation when chemothera-
peutic agents are mixed with an embolic agent 
and delivered directly to the target tumour by 
selective cannulation of the feeding artery, with 
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an overall aim to devascularise the tumour as 
well as deliver concentrated chemotherapy 
(Fig.  9.12a, b ) [ 1 ,  2 ,  18 ,  53 ]. This method 
 facilitates increased chemotherapy dose to the 
tumour due to the concomitant occlusion of the 
feeding artery, as well as enabling lower systemic 
chemotherapy dose [ 2 ,  18 ,  53 ,  68 ].

   Nonselective chemoembolisation is per-
formed when the feeding vessel of a single lesion 
cannot be safely accessed, or if multiple lesions 
exist, with a downside of a nonselective treat-
ment being increased risk of post-embolisation 
syndrome [ 68 ]. 

 Chemoembolisation is a repeatable proce-
dure, and the liver in particular is able to tolerate 
this due to its dual blood supply, but caution 

should be used in treating patients without a 
 patent portal vein [ 2 ]. 

  Indications : Locoregional therapy for HCC, 
unresectable colorectal liver metastases (CRLM), 
neuroendocrine liver metastases, life expectancy 
>12 months [ 18 ,  52 ,  53 ,  68 ]. 

  Contraindications : Systemic infection, wide-
spread extrahepatic disease, with relative contra-
indications uncorrectable coagulopathy and renal 
failure [ 18 ]. 

  Results : Safe and effective treatment in HCC 
with survival benefi t demonstrated in prospective 
RCTs [ 1 ,  18 ,  68 – 70 ]. Increased survival has 
been seen in CRLM, even in nonresponders to 
systemic chemotherapy, with a few studies dem-
onstrating less impressive outcomes (possibly a 

a b

  Fig. 9.11    ( a ,  b ) SVC stenosis and stenting. ( a ) DSA 
image shows catheter tip in right brachiocephalic vein and 
signifi cant stenosis in lower SVC due to extrinsic com-
pression from nodal disease in lymphoma. ( b ) DSA image 

post- deployment of self-expanding metal stent and 
 post-balloon dilatation of the stent, with increased con-
trast fl ow through the stent and into the right atrium       
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result of treatment recipients having more 
 complex or extensive disease) [ 52 ,  68 ]. Effective 
symptomatic control in carcinoid syndrome, also 
with improved survival [ 52 ,  68 ]. 

  Complications : Acute liver failure (2.3 %), 
neutropenia, infection/abscess (1 %), bile duct 
damage (1–10 %), nontarget embolisation can 
result in gastrointestinal haemorrhage/ulceration 
(1 %) and cholecystitis [ 18 ,  52 ,  68 ]. More a side 
effect than complication, post-embolisation syn-
drome (pain, fever, nausea and fatigue) is usually 
self-limiting and seen in up to 90 % of patients 

[ 18 ,  52 ,  68 ]. Biliary damage is more common in 
non-cirrhotic livers [ 68 ]. Tumour crisis is a risk 
in neuroendocrine tumour treatment and 
 pretreatment somatostatin administration is rec-
ommended [ 18 ]. 

 Embolotherapy has also been described for 
the palliation of inoperable or haemorrhagic renal 
cell carcinoma, utilising permanent agents such 
as polyvinyl alcohol and is mostly well tolerated, 
although renal failure is a recognised complica-
tion [ 53 ,  68 ].  

9.8.1.2     Radioembolisation 
 Radioembolisation or selective internal radiation 
therapy (SIRT) enables delivery of high dose 
brachytherapy to the liver by the selective injec-
tion of yttrium-90 microspheres, used in the set-
ting of HCC and CRLM [ 1 ,  2 ]. The therapy 
exploits the fi nding that arterial supply to liver 
tumours is different from normal liver tissue, 
which is supplied by the portal vein system [ 1 ]. 
There is low penetration of the beta particles 
from yttrium-90 (about 2.5 mm in human tis-
sues), so necrotising effects are localised [ 2 ]. 
Preliminary results show this to be a safe and 
effective therapy, with stabilisation of disease in 
patients with unresectable liver metastases and 
chemorefractive CRLM [ 2 ,  53 ]. 

 Due to the risk of radiation pneumonitis if 
there is signifi cant hepatopulmonary shunting, 
there is essential pretreatment workup with 
nuclear medicine lung scan and formal hepatic 
artery angiogram to assess degree of shunting 
[ 2 ,  68 ]. The entire treatment process is techni-
cally challenging and quite labour intensive, 
with embolisation of extrahepatic collateral ves-
sels prior to fi nal drug delivery also performed 
to reduce risk of gastrointestinal complications 
[ 18 ,  68 ]. 

  Indications : Unresectable HCC, liver metasta-
ses (CRLM, neuroendocrine tumours, breast can-
cers), life expectancy >3 months [ 18 ,  68 ]. 

  Contraindications : Signifi cant hepatopulmo-
nary shunting and limited hepatic reserve (due to 
excessive tumour involvement) [ 18 ,  68 ]. 

  Results : Similar effectiveness and safety to 
chemoembolisation, although there are some 
data to support radioembolisation as better than 

a

b

  Fig. 9.12    ( a ,  b ) Transarterial chemoembolisation for 
HCC. ( a ) Frontal digital subtraction angiogram (DSA) 
images with selective microcatheter position in artery to 
segment 4a of the liver demonstrating abnormal vascular-
ity in the HCC. ( b ) Frontal DSA post-chemoembolisation 
showing lipiodol uptake within the tumour and slow fl ow 
in the embolised vessel       
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chemoembolisation for downstaging disease to 
within transplant criteria in HCC and effective 
use in patients with portal vein thrombosis [ 18 , 
 53 ,  71 ]. More RCTs are recommended to more 
completely evaluate the role of locoregional 
 therapies in advanced HCC, however [ 71 ]. 

  Complications : Less toxicity than chemoem-
bolisation with post-radioembolisation syndrome 
(fatigue, nausea, abdominal pain) in up to 50 % 
of patients, lasting up to 2 weeks [ 18 ,  52 ]. 
Radiation-induced pneumonitis is rare, <1 % 
[ 52 ]. Gastrointestinal ulcerations, cholecystitis 
and pancreatitis due to off-target embolisation in 
less than 5 % [ 2 ,  52 ,  68 ]. Liver dysfunction up to 
4 %, more commonly in those with pre-existing 
liver disease or patients previously treated with 
chemotherapy [ 52 ].   

9.8.2     Percutaneous Ablation 

 Thermal ablation techniques involve placement 
of a specially designed probe/electrode into the 
centre of a lesion, usually under US +/− CT guid-
ance [ 1 ,  2 ,  18 ]. The device is connected to an 
energy source able to generate extremes of tem-
perature to cause irreversible tumour necrosis, 
ranging from microwave or radiofrequency abla-
tion (RFA) in excess of 60° Celsius to cryother-
apy using argon gas under pressure to create 
subfreezing temperatures [ 1 ,  2 ,  18 ,  72 ]. Chemical 
ablation has also been described using absolute 
alcohol and phenol, but thermal ablation is more 
commonly performed [ 18 ,  72 ]. Chemical abla-
tion is effective in treating HCC, but effi cacy is 
reduced in liver metastases, particularly in more 
solid adenocarcinomas [ 72 ]. 

9.8.2.1     Radiofrequency Ablation 
 RFA utilises electrical current oscillation between 
electrodes to generate frictional agitation of tis-
sues near the electrode, leading to tissue heating, 
known as the Joule effect, with end point of coag-
ulation necrosis [ 18 ,  72 ]. Although devices differ 
by manufacturer, the size of the effective treat-
ment area around the tip of the electrode/probe is 
around 3 cm, so multiple electrodes or multiple 
treatment sessions are needed to treat lesions 

>3 cm [ 72 ]. A 0.5–1.0 cm zone of coagulation 
necrosis around the lesion is required to enable a 
tumour-free margin [ 18 ]. RFA is a described 
therapy for locoregional tumour control in liver, 
lung, adrenal, renal and skeletal malignancy [ 2 , 
 72 ]. Because RFA relies on electrical current 
fl ow, effective tissue/tumour heating is reduced 
adjacent blood vessels >3 mm due to heat sink 
effect and loss of heat [ 18 ,  72 ]   . 

  Indications : HCC and CRLM in those not 
suitable for surgical therapy, particularly small 
lesions [ 18 ,  68 ]. 

  Results : Effi cacy demonstrated for treatment 
of small HCC primarily, with the exact role in the 
palliative setting of liver metastases not entirely 
clear, but evidence suggesting a survival benefi t 
over systemic chemotherapy [ 18 ,  73 ]. Two RCTs 
have demonstrated equivalent effi cacy with RFA 
versus surgical resection for small HCC [ 1 ,  74 , 
 75 ]. Mortality rate is 0.3 % and major complica-
tion rate 2.2 % [ 2 ,  72 ]. In the setting of palliation 
of neuroendocrine tumour (NET) liver metasta-
ses, thermal ablation has been used successfully 
as an adjunctive therapy at the time of aggressive 
surgical resection and for symptomatic relief in 
majority of nonsurgical candidates [ 18 ,  52 ]. 

  Complications : Overall complication rate less 
than 9 %, most commonly haemorrhage, abscess 
and biliary stricture [ 18 ]. Tumour lysis syndrome 
has been described after treatment of large 
tumours and consists of severe thrombocytopae-
nia and liver or renal failure, but is uncommon 
[ 18 ]. Tumour seeding has been reported in a 
minority of cases and incidence is reduced by 
thermocoagulation of the needle tract [ 76 ,  77 ].  

9.8.2.2     Microwave Ablation 
 Microwave range electromagnetic energy (usu-
ally 915 MHz to 2.45 GHz for clinical applica-
tions) agitates water molecules in targeted tissue 
causing frictional heating, leading to coagulation 
necrosis and irreversible cell death (Fig.  9.13a, b ) 
[ 2 ,  72 ]. This has comparable effi cacy to RFA, 
particularly for HCC [ 2 ,  76 ]. Advantages over 
RFA include larger treatment volumes (up to 
8 cm), optimal heating of cystic masses, less pain 
and less heat sink effect in lesions adjacent vas-
cular structures [ 2 ,  76 ].
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    Indications : Inoperable HCC, CRLM and 
symptomatic relief in liver metastases from NET 
[ 18 ,  52 ,  77 ]. 

  Results : RCT evidence of equivalent effi cacy 
(local tumour control and survival) and safety as 
RFA in HCC, but RFA has potential advantage of 
achieving tumour ablation in fewer sessions [ 2 , 
 76 ,  77 ]. Some case series have demonstrated 
higher survival rates and lower recurrence rates 
in RFA versus microwave ablation, but this is not 
yet proven in RCTs [ 2 ,  77 ]. 

  Complications : Similar rates and types of 
major and minor complications to RFA, includ-
ing haemorrhage, abscess, bile duct injury, 
pain, fever, ascites, liver enzyme elevation, 
pleural effusion/empyema and diaphragmatic 
injury (approach dependent), skin burn and 
tumour seeding [ 76 – 78 ]. Mortality as low as 
0.2 % [ 78 ].  

9.8.2.3     Cryoablation 
 Cryoablation utilises alternating cycles of freez-
ing (up to −140° C) and thawing to cause 
mechanical stress upon cell membranes, result-
ing in irreversible cell death [ 2 ,  72 ]. Associated 
ice formation and microvascular thrombosis help 
to limit procedural bleeding [ 2 ]. Similar to the 
heat sink effect seen in RFA, cryoablation can be 
affected by cold sink effect when treating lesions 
adjacent to blood vessels [ 18 ]. 

  Indications : Inoperable HCC and CRLM 
[ 18 ,  77 ]. 

  Results : Effective in locoregional control in 
HCC, with similar results to RFA, inducing less 
operative pain, but with higher complication rates 
and recurrence rates [ 18 ,  77 ]. There is less robust 
evidence for use in CRLM [ 53 ]. 

  Complications : Tumour lysis syndrome 
in 1 % (more than in RFA) [ 18 ,  76 ,  77 ]. 
Haemorrhage, cold injury to adjacent organs, 
biliary fi stula and hepatic parenchymal frac-
ture have been described with complication 
rates up to 31 and 41 % in two studies and as a 
result have become less favoured as a treatment 
modality [ 76 ,  77 ,  79 ,  80 ]. 

 Post-ablation CT and MRI can be used to con-
fi rm completeness of ablation and to detect resid-
ual or recurrent disease [ 2 ]. 

 Overall, thermal ablative therapies (primarily 
RFA and microwave) are the preferred treatment 
option for small lesions, with chemoembolisa-
tion therapy preferred for larger lesions. 
Radioembolisation currently is considered in 
those who are unsuitable for chemoembolisa-
tion. Combining ablation therapies with other 
therapies is a focus of research in order to 
improve completeness of tumour destruction, 
investigating potential synergistic effects with 
chemotherapy, radiotherapy or chemoembolisa-
tion [ 72 ].    

a b

  Fig. 9.13    ( a ) Microwave ablation electrode within the 
segment 6 lesions. ( b ) Immediate post-ablation axial CT 
liver demonstrating increased hypodensity in region of 

previously demonstrated HCC, consistent with posttreat-
ment appearances of coagulation necrosis. Small volume 
ascites is present in ( a ,  b )       
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9.9     Summary 

 Many image-guided interventions are available 
to assist in the management of patients requir-
ing palliative care. It behoves the attending 
clinician to consider not just the technical fea-
sibility of a radiologic intervention procedure 
but whether it is justifi ed in terms of quality of 
life improvement. The interventional radiologist 
has an important role in multidisciplinary care 
and is well placed to provide valuable informa-
tion to guide appropriate use of the available 
procedures.     
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    Oesophageal cancer frequently presents late and 
with incurable disease; therefore, knowledge and 
experience in palliative techniques are essential. 
Clinical policy on palliative surgery is generally 
determined by the local cancer network with indi-
vidualised treatment agreed at a multidisciplinary 
meeting. Despite advances in perioperative care 
and meticulous patient selection, oesophagec-
tomy remains a morbid procedure, and today 
palliative oesophagectomy is rarely performed, 
if at all. The most troublesome symptoms of 
incurable oesophageal cancer, namely, dysphagia 
and bleeding, can now be successfully alleviated 
using less invasive methods. Oesophageal self-
expanding stents, brachytherapy, external beam 
radiotherapy and endoscopic recannulation tech-
niques are highly effective as unimodal or multi-
modal therapy and are well tolerated by patients 
with minimal side effects. As such, they form 
the backbone of modern palliative oesophageal 
surgery.  

10.1         Introduction 

 Oesophageal carcinoma is the eighth most com-
mon cancer worldwide and sixth most common 
cause of cancer death [ 1 ,  2 ]. The last three decades 
have seen a dramatic increase in incidence par-
ticularly adenocarcinoma (AC) of the lower 
oesophagus [ 3 ,  4 ]. The reasons for this rapid 
increase are not absolutely clear, but are probably 
related to diet, obesity, gastro- oesophageal refl ux 
and smoking [ 5 ]. 
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 The majority of patients with oesophageal 
cancer present with advanced and incurable dis-
ease [ 6 ,  7 ]. This is refl ected by declining rates 
of surgical resection. In the Western population, 
resection rates are declining and have decreased 
from 25 % to around 20 % in the last 5 years 
[ 7 – 12 ]. Whilst palliative surgery for oesopha-
geal cancer may be less glamorous, it forms the 
bulk of an oesophago-gastric surgeon’s work. 
Palliative strategies are therefore essential to 
lengthen survival and lessen symptoms whilst 
maintaining or improving quality of life as long 
as possible until death. 

 Whilst chemotherapy is the most effective 
treatment for advanced metastatic oesophageal 
cancer, multimodal techniques are often needed 
to treat other symptoms such as dysphagia, ody-
nophagia and gastrointestinal haemorrhage. This 
may include surgical, endoscopic, radiotherapeu-
tic and other palliative approaches. 

 This chapter focuses on appropriate patient 
selection for palliative surgery, palliative strate-
gies utilised in the treatment of advanced oesoph-
ageal cancer, methods for maintaining adequate 
nutrition, controlling pain and nausea, preserving 
adequate swallow and managing gastrointestinal 
haemorrhage.  

10.2     Selection for Palliative Care 

 Patient preclusion from potentially curative treat-
ment is broadly based on the extent of regional 
disease, presence of metastatic disease, patient 
co-morbidities and of course patient choice. 
Thorough staging investigations are mandatory 
to decide if treatment is directed at curative or 
palliative intent. No single modality is perfect, 
but a multimodal approach including endoscopy 
and biopsy; computerised tomography (CT) of 
the chest, abdomen and pelvis; endoscopic ultra-
sound (EUS); and positron emission tomography 
(PET CT) can accurately stage oesophageal dis-
ease with a false-negative rate of 1–2 % [ 13 ]. 
This means that a small proportion of patients 
still undergo surgery to assess resectability. 

 When deciding on palliative strategies, prog-
nostic factors for survival are important. The 
SEER cancer statistics database has one of the 

largest population cohorts on which to base epi-
demiology and survival data [ 14 ]. Despite recent 
improvements in treatment and modest survival 
gains, overall 5-year survival for oesophageal 
cancer remains disappointing at around 17 %. 
Patients with inoperable local disease fared even 
worse with less than 3 % of patients with meta-
static disease surviving 5 years. It is clearly inap-
propriate to subject a patient to potentially toxic 
therapy with a life expectancy measured in 
weeks. The World Health Organization (WHO) 
performance score, serum lactate dehydrogenase 
and extent of local disease have all been impli-
cated as poor prognostic markers [ 15 ,  16 ]. 

10.2.1     Staging Investigations 

 Upper gastrointestinal endoscopy with biopsy 
and a CT of the chest, abdomen and pelvis remain 
mandatory staging investigations. PET and EUS 
have been valued additions to the staging algo-
rithm over the last decade. The staging investiga-
tions may reveal characteristics of the tumour not 
amenable to curative therapies (metastatic dis-
ease, extra regional nodal involvement, long 
high-volume proximal tumour, local invasion) 
and patient factors (signifi cant cardiorespiratory 
co-morbidities, concurrent terminal illness and of 
course patient wishes). An algorithm for select-
ing those for palliative treatment is shown in 
Fig.  10.1 .

10.2.2        Multidisciplinary Team 
and Specialist Centres 

 All    cases of oesophageal cancer are routinely 
discussed at a local oesophago-gastric multidis-
ciplinary team (MDT) meeting, which is now 
regarded as the standard of care [ 17 ]. Clinical 
 policy is generally agreed through a local cancer 
network. MDT members invariably comprise a 
lead clinician (generally the lead surgeon), medi-
cal gastroenterologist, consultant histopathologist, 
radiologist, radiation and medical oncologist, spe-
cialist cancer nurse, dietician and palliative care 
physician [ 18 ]. Patients managed by the MDT 
are more likely to have appropriate and timely 
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 treatment and better trial recruitment and cancer 
outcomes, and it is recommended that all patients 
should be assessed at an MDT [ 12 ,  19 – 21 ]. 

 Benefi ts of the MDT included increased pro-
vision for evidence-based medicine, individual-
ised treatment options, psychosocial support, 
education and audit and streamlined referral 
pathway and may help decide on the best form of 
palliation. In the UK, it has been recommended 
that all upper gastrointestinal cancers be dis-
cussed at an MDT meeting since the year 2000; it 
has been recommended but is not mandatory in 
North America or Australia [ 22 ,  23 ].  

10.2.3     Tumour Burden Precluding 
Curative Treatment 

 Patients presenting with distant metastasis, 
nodal disease outside of the operative fi eld and 
locally invasive tumours (T4b) are obviously not 
 candidates for curative surgery. Liver resections 
of oesophageal metastasis have been undertaken; 
however, survival remains dismal even with the 
addition of chemotherapy [ 24 ,  25 ]. Tumour-free 
resection margins are crucial as a positive circum-
ferential resection margin (CRM) is associated 
with an extremely poor prognosis. Reid et al. [ 26 ] 

Assessment Consideration for palliative treatment

Initial patient assessment
and examination

• Patient wishes
• Significant co-morbidities
• Clinical evidence of disseminated disease
• Proximal tumour > 10cm

Endoscopy and biopsy
and refer to MDT

Pulmonary function test
Echocardiogram +/– CPET

Significant cardiorespiratory disease
detected (e.g. FEV1 < 1,000 ml, anaerobic
threshold < 11 ml/min/kg)

Consider laparoscopy if
tumour below diaphragm

Consider EUS particularly in
suspected T1/2 and T4 lesions

Consider endo-bronchial
ultrasound in T4 lesions

• Metastatic disease
• T4 disease (invades bronchus, trachea,
  pericardium, pleura, aorta or vertebrae)

Staging CT
Chest/abdomen/pelvis

PET CT

• Metastatic disease
• Nodal disease outside of regional drainage
  (M1 nodes)

  Fig. 10.1    Algorithm to aid patient selection for palliative care.  MDT  multidisplinary team,  CPET  cardiopulmonary 
exercise test,  FEV1  force expiratory volume in one second,  PET  positron emission tomography       
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showed that in all patient groups, median survival 
for those with a positive CRM vs. those with a 
negative CRM was 19 vs. 63 months. 

 Tumour length and volume is an important 
prognostic indicator and is associated with a 
worse disease-free survival [ 27 ,  28 ]. PET CT is 
now routinely used to assess tumour volume and 
response to chemotherapy [ 29 ].   

10.3     Palliative Treatments 
for Cancer of the 
Oesophagus 

 As discussed elsewhere in this book, palliative 
treatments in any cancer have to be very carefully 
balanced against prolonging life which is of poor 
quality. A wide variety of techniques are avail-
able for the palliation of advanced oesophageal 
cancer, and the majority of these techniques focus 
on alleviating the most troublesome symptoms, 
namely, dysphagia and bleeding. Modalities used 
in the palliation of oesophageal cancer must carry 
a low side effect profi le and be achieved with 
minimal intervention. 

 This section will concentrate on the strate-
gies available to palliate advanced oesophageal 

 cancer focusing on endoscopic methods for 
relieving luminal obstruction; modalities for 
treating chromic bleeding; the role of chemother-
apy,  radiotherapy and chemoradiotherapy; and of 
course palliative oesophageal surgery. 

 An algorithm to aid decision-making in select-
ing the best palliative management strategy is 
shown in Fig.  10.2 .

10.3.1       Endoluminal Therapies 

 Endoluminal therapies provide rapid relief of 
dysphagia and control of bleeding with minimal 
side effects. They are less likely to result in the 
deterioration of physical well-being, fatigue and 
dyspnoea associated with oesophagectomy [ 30 ]. 

 Oesophageal stenting is the most commonly 
employed technique currently and will form much 
of the discussion in this chapter. Other techniques 
include brachytherapy (BT), external beam radio-
therapy (EBRT) laser recannulation, argon plasma 
coagulation (APC), cryotherapy (CT) and intratu-
moural injections, and they will also be discussed. 

 Randomised trials conducted this century 
comparing various endoluminal techniques for 
palliation are illustrated in Table  10.1 .

Advanced 
oesophageal cancer

Good cardiorespiratory 
function

Poor cardiorespiratory
status

Chemo/radiotherapy
or combination

Luminal
obstruction

Bleeding

Extrinsic

SES

Intrinsic

SES BT Laser APC PDT Laser PDT EBRT

  Fig. 10.2    Palliative treatment algorithm for unresectable advance oesophageal cancer.  SES  self expanding stent,  BT  
brachytherapy,  APC  Argon plasma coagulation,  PDT  photodyanamic therapy,  EBRT  external beam radiotherapy       
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10.3.1.1       Oesophageal Stents 
 Intraluminal stenting of the oesophagus for relief 
of malignant dysphagia is not a new concept and 
was fi rst described in the British Medical Journal 
in the late nineteenth century [ 52 ]. Rigid stents 
made from ivory or silver are no longer used, but 
rigid plastic stents have been used widely until 
recently. Stent technology has advanced signifi -
cantly over the last decade; self-expanding stents 
(SES) have superseded rigid prostheses, and they 
are associated with less morbidity, improved dys-
phagia scores and less reintervention and are there-
fore recommended over rigid prostheses [ 36 ,  43 , 
 47 ,  53 ]. Although commonly used to palliate intra-
luminal obstruction, they can also be used to alle-
viate extrinsic compression and fi stula formation 
[ 54 ]. Examples of SES are illustrated in Fig.  10.3 . 
Commonly used SESs are listed in Box 10.1.

    A comprehensive Cochrane review in 2009 
involving over 2,500 patients concluded that SES 
and BT provide good palliation of dysphagia and 
were recommended over endoscopic ablative 
therapies [ 56 ]. BT provides a less instant relief of 
dysphagia than SES but is associated with a bet-
ter quality of life (QOL) and survival. 

   SES 
 The 1990s saw the development of SES. Initial 
manufacturing focused on self-expanding metal 

stents (SEMS), and this quickly gained favour. 
However, technology with self-expanding plas-
tic stents (SEPS) is rapidly progressing, and 
newer designs are entering the market place. 
Compared to their rigid counterparts, SES can 
be placed endoscopically often without the need 
for oesophageal dilatation. They are associated 
with less pain, are less prone to stent migration 
and have superseded their rigid counterparts 
[ 43 ,  47 ].  

   SEMS 
 SEMS are made from several tiny metallic wires 
arranged in braided, cross hatched or intercon-
necting rows to produce an expandable mesh 
tube. Stent sizes commonly used are between 10 
and 15 cm long with an internal diameter of 
18–23 mm. SEMS were traditionally made from 
stainless steel but are now more commonly made 
from nitinol (an alloy of titanium and nickel). 
Nitinol has superelastic properties with “shape” 
or “form memory.” This allows it to be com-
pressed to 30 % of its original diameter, ideal for 
a slimline delivery catheter. 

 SEMS have revolutionised the treatment of 
malignant dysphagia due to their ease of place-
ment with low perioperative risk. However, 
complications do occur and late complications 
may be as high as 40 % [ 57 ]. Complications 
of SEMS include tumour ingrowth, food bolus 
obstruction, stent migration and fi stula forma-
tion [ 57 – 59 ].  

   SEPS 
 SEPS are commonly made from braided polyes-
ters with a silicone or polyurethane outer mem-
brane. They have excellent uniform radial force 
and fl ared ends to “grip” the oesophagus and 
minimise stent migration. They can be used as a 
temporising measure as they maintain the ability 
to be extracted if the stent is no longer required. 
This is a rare occurrence in the palliative setting 
but extremely useful when dealing with an anas-
tomotic leak, iatrogenic oesophageal perforation 
or benign strictures. They are compatible with 
CT and magnetic resonance imaging (MRI) and 
are considerably cheaper to manufacture (typi-
cally $2,100 vs. $1,100) [ 39 ].  

 Box 10.1 Commonly utilised SES 
 Wallfl ex®  Partially or fully covered nitinol 

stents (Boston Scientifi c, USA) 
 Evolution®  Partially or fully covered nitinol 

stents (Cook Endoscopy, USA) 
 Z-stent®  Partially covered stainless steel 

(Cook Endoscopy, USA) 
 Ultrafl ex™  Partially or fully covered nitinol 

stents (Boston Scientifi c, USA) 
 Niti-S Stent  Fully covered nitinol, single or 

double layer (Taewoong 
Medical, Korea) 

 Polyfl ex®  Fully covered polyester stent 
(Boston Scientifi c, USA) 

 Hanarostent ®  Partially or fully covered 
(option of S shape ARV) 
tri-weave Nitinol mesh (M. I. 
tech, Seoul, Korea) 

10 Oesophagus
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   SES Design 
 Recent advances in stent design have focused on 
two key areas; preventing gastro-oesophageal 
refl ux and improved anti-migration properties. 

 Anti-refl ux valves (ARV) have been incorpo-
rated into SEMS with varying degrees of success. 
Several designs including polyurethane “wind-
sock” valves (Dua stent, Wilson-Cook) and 
S-type valves (Bonastent ® , Standard Sci-Tech) 
have been utilised, and their effi cacy has been 
shown in non-randomised trials [ 60 ] (Fig.  10.4 ).

   Power et al. [ 40 ] randomised 49 patients to 
either an anti-refl ux stent (Hanarostent ® , M.I. 
Tech) or a traditional non-refl ux valve stent 
(Ultrafl ex™, Boston Scientifi c). Refl ux was sig-
nifi cantly less in those with the anti-refl ux valve, 
and dysphagia scores were equal. However, other 
randomised trials have failed to show any signifi -
cant improvement in refl ux with ARVs and in 
some cases a nonsignifi cant trend to more com-
plications and more refl ux [ 34 ,  41 ,  45 ]. This may 
in part be due to the ARV causing a degree of 
intraluminal obstruction and oesophageal stasis 
with regurgitation. Moreover, refl ux that does 
occur after stent insertion is often controllable 
with a low-dose proton pump inhibitor (PPI) [ 38 ]. 
Along with guidelines from the British Society of 
Gastroenterology, a meta-analysis has failed to 
show any signifi cant benefi t for ARVs and is 
therefore not currently recommended [ 21 ,  61 ]. 

 To combat stent migration, the Flamingo 
Wallstent™ (Boston Scientifi c) has an altered 

braid angle between the proximal and distal por-
tions of the stent which allows the distal part of 
the stent to stretch with oesophageal peristalsis. 
Many stents are now “partially covered” which 
allow the normal oesophageal mucosa to grip the 
proximal and distal ends of the stent along with 
“fl ared” ends (Ultrafl ex™, Boston Scientifi c) or 
conical design (Flamingo Wallstent) to act as 
anchor points. The Alimaxx-E™ (Alveolus) cov-
ered stent has 20 “anti-migration struts” on the 
outside of the stent; however, initial results have 
failed to show any signifi cant advantage [ 62 ].  

   SES Insertion 
 SES can be placed endoscopically or radiologi-
cally. We prefer to place our own stents under 
direct endoscopic vision. Our technique is to 
perform a gastroscopy to assess tumour length, 
tortuosity of the oesophagus and the degree 
of stenosis. The proximal extent of the tumour 
is then marked by injecting a small volume 
of submucosal radioopaque solution (usually 
Ultravist ® , Bayer Healthcare or Omnipaque TM , 
GE Healthcare) in two separate areas diametri-
cally opposite. Marking can also be performed 
by placing metal clips on the patient’s chest, but 
we feel this is a less precise technique. A fl ex-
ible guidewire (Savary-Gilliard, Cook Medical) 
is then placed under direct vision into the second 
part of the duodenum and the endoscope is with-
drawn. An appropriately sized stent is chosen. 
The length should cover 2 cm proximal and distal 

  Fig. 10.3    Illustration of 
popular SES. From  left  to 
 right : Ultrafl ex™ (Boston 
Scientifi c, USA), Z-stent ®  
(Cook Endoscopy, USA), 
Polyfl ex ®  (Boston Scientifi c, 
USA), Niti-S stent 
(Taewoong Medical, Korea), 
Choostent ®  (M. I. Tech, 
Korea) and Bonastent ®  
(Standard Sci-Tech, Korea) 
(Reprinted with permission 
from Shim [ 55 ])       
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to the tumour and be approximately 18 mm in 
diameter (there is no evidence to favour a larger 
internal diameter) [ 36 ]. Under fl uoroscopic guid-
ance, the stent is fed down the guidewire and 
deployed with a 2 cm margin above the proxi-
mal extent of the tumour. Care must be taken 
in the fi nal stages of deployment as some stents 
are prone to migrate distally (Ultrafl ex, Boston 
Scientifi c). A check endoscopy is then performed 
to check the position of the stent and that it has 
deployed correctly. 

 Particular issues arise when placing SEMS 
across the gastro-oesophageal junction (GOJ). 
Abutment of the distal end of the stent into the 
gastric wall (often the greater curve) may lead to 
a functional obstruction [ 63 ]. This risk can be 
minimised by ensuring that when placing the 
stent, a long length of distal stent does not pro-
trude into the stomach. 

 Stent insertion is limited proximally to within 
2 cm of the cricopharyngeus as the patient will 

experience pain and globus; therefore, SES are 
often not suitable for proximal oesophageal 
tumours.  

   Procedural Care 
 SEMS can be placed under intravenous sedation 
with midazolam and good opioid analgesia. 
However, some endoscopists prefer anaesthetic 
support and use intravenous propofol as sedation 
or perform insertion under general anaesthesia. 
This is our preferred approach as it provides 
 airway protection and permits time to deal with 
any unforeseen complications during stent 
deployment, should they arise. 

 Postoperatively, patients are nursed upright to 
avoid aspiration risk and monitored by experi-
enced nursing staff until the patient is alert and 
fully conscious. Patients are allowed liquids on 
day 1 and a low residue diet for the fi rst week. We 
routinely recommend to our patients that they 
should remain on a soft diet and avoid foods 

a

c

b

  Fig. 10.4    Illustration of types of SES with ARVs. A: Dua 
Z-stent ®  (Wilson-Cook Medical, USA) with the windsock- 
type valve. B: S-type valve in the Choostent ®  (M. I. Tech, 

Korea). C: Bonastent ®  (Standard Sci-Tech, Korea) with 
the S-type valve (Reprinted with permission from Shim 
[ 55 ])       
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which require excessive mastication, as food 
bolus obstruction can occur. 

 Patients may also experience retro sternal 
chest pain and should be counselled prior to the 
procedure. Antispasmodics, paracetamol and 
low-dose opioid analgesia (codeine phosphate) 
usually suffi ce to alleviate pain.  

   Uncovered Versus Partially Covered 
Versus Covered SEMS 
 Initial SEMS were uncovered, and whilst having 
excellent anti-migratory properties, early tumour 
ingrowth occurred. Fully covered stents negated 
this problem but often underwent migration [ 35 ]. 
This in part has been overcome with a change in 
design with proximal and distal fl ared ends or 
conical form. 

 Most SEMS in use now are partially covered 
with a 1–2 cm uncovered proximal and distal end 
and covered central section (usually silicone or 
polyurethane) to prevent migration and tumour 
ingrowth. Fully covered stents are still the fi rst 
choice for dealing with oesophageal perforations 
and leaks. Partially covered stents still may suffer 
from tumour ingrowth, but this can usually be 
treated with argon plasma coagulation (APC) or 
photodynamic therapy (PDT) [ 64 ]. 

 Few published randomised trials compar-
ing covered vs. uncovered SEMS exist. Vakil 
et al. [ 49 ] randomised 62 patient with malig-
nant oesophageal obstruction to covered or non- 
covered SEMS. Primary endpoints were the relief 
of dysphagia and stent migration. Initial palliation 
of dysphagia was similar but tumour ingrowth 
and the need for reintervention as a consequence 
were signifi cantly greater in the uncovered stent 
group. There was a nonsignifi cant trend to more 
stent migration in the covered group. 

 Currently, the majority of physicians opt for 
partially covered stents as they appear to offer the 
positive benefi ts of both covered and uncovered 
stents.  

   SEMS Versus SEPS 
 It appears that both SEMS and SEPS are equally 
effective at palliating dysphagia. However, in two 
RCTs, SEPS are associated with increased stent 
migration [ 37 ,  39 ]. 

 A group from Italy randomised 101 patients to 
Polyfl ex ®  (Boston Scientifi c) or partially covered 
Ultrafl ex stents [ 39 ]. Successful placement was 
achieved in 100 % of the Ultrafl ex and 98 % of 
the Polyfl ex group. Whilst control of dysphagia 
was equivalent, signifi cantly more complications 
including late migration occurred in the Polyfl ex 
group. 

 Veschuur et al. [ 37 ] randomised 125 patients 
with malignant dysphagia into a trial of Polyfl ex, 
Ultrafl ex or Niti-S stent (Taewoong Medical). 
Again, all three stents effectively palliated dys-
phagia, with a higher rate of stent migration in 
the Polyfl ex group and tumour ingrowth with the 
Ultrafl ex stent. 

 Meta-analysis has shown that SEMS are 
superior to SEPS with regard to a lower peri- 
procedural mortality and morbidity, stent migra-
tion and quality of palliation [ 65 ].  

   Does the Type of Stent Really Matter? 
 Some of the evidence regarding this issue is con-
founding and subject to bias. At present, there is 
no high-level evidence to suggest one stent is 
superior to another. It appears more important 
that an appropriately sized stent is placed and that 
the operator is comfortable and familiar with the 
delivery device and can manage any immediate 
complications. 

 Siersema et al. [ 48 ]  randomised 100 patients 
to a covered Flamingo Wallstent or Ultrafl ex 
stent or Gianturco Z-stent (Wilson-Cook, 
Denmark). There was no signifi cant difference in 
complications between either of the stents and 
offered the same palliation of dysphagia. Stent 
migration was reduced with an increase in stent 
diameter. These fi ndings were replicated in a 
later randomised controlled trial (RCT) of 53 
patients using two of the same stents [ 46 ].  

   Does Size Really Matter? 
 Debate continues around the optimum diameter 
stent. Some hold the view that the largest diame-
ter possible should be used to avoid stent migra-
tion, food bolus obstruction and recurrent 
dysphagia at the risk of increased chest pain and 
odynophagia. Our experience, however, suggests 
“bigger” may not be “better.” 
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 Shenfi ne et al. [ 36 ] published the long-term 
clinical outcomes from their original cost analy-
sis study and found signifi cantly worse dyspha-
gia scores in the rigid stent group at 6 weeks. 
Global quality of life scores fell across all groups 
but the non-stent treatments return to baseline 
quicker mainly due to less pain when compared 
to SEMS. In terms of relief of dysphagia and 
rates of early and late complications, there was 
no advantage using 24 mm stent over the smaller 
18 mm stent, and the latter was recommended. 
Results from this trial have been adopted into our 
practice.  

   SEMS and Multimodal Therapy 
 There is some evidence for using SEMS as mul-
timodal therapy. In a RCT from India, 84 patients 
were randomised to SEMS (Ultrafl ex) or SEMS 
(Ultrafl ex) + 30 Gy of external beam radiotherapy 
(EBRT) [ 31 ]. The addition of EBRT prolonged 
the dysphagia-free survival and overall survival 
with the expense of a transient decline in QOL 
immediately after the EBRT. 

 In a retrospective analysis of 437 patients, the 
outcomes of patients deemed palliative at MDT 
were analysed in four subgroups: SEMS, 
 chemotherapy, radiotherapy and chemoradiother-
apy (CRT) [ 66 ]. Radiotherapy was administered 
in 40–60 Gy, those without metastatic disease 
receiving the higher doses. The survival in the 
CRT arm was signifi cantly better than the SEMS 
group and not signifi cantly better than a single 
modality treatment, and it was therefore recom-
mended as the palliative treatment of choice in 
those medically fi t.  

   Cost Analysis 
 In one of the largest and most comprehensively 
designed RCTs conducted in the UK, 217 patients 
with malignant oesophageal obstruction were 
randomised on an intention to treat basis [ 43 ]. 
Patients were divided into experimental and con-
trol arms. Each arm was then subdivided into two 
further arms; the experimental arm was ran-
domised to either 18 or 24 mm SEMS and the 
control arm was randomised to rigid endopros-
thesis or non-stent therapy (EBRT or APC). If the 
non-stent therapy failed, there was a second 

 randomisation to any of the three stent options to 
avoid clinical bias. 

 Although SEMS initial cost was considerably 
more than the plastic endoprostheses (£1,200 vs. 
£350), there was no overall cost difference as the 
majority of cost incurred was from hospital 
length of stay. Rigid endoprostheses were associ-
ated with increased morbidity and worse dyspha-
gia scores requiring more frequent hospital 
admission.  

   Complications and Contraindications 
of SES 
 Recognised complications of stent insertion are 
listed in Box 10.2. 

  Whether it is due directly to the SEMS or 
whether it is a consequence of dealing with an 
advanced disease in its fi nal stages, further proce-
dures following SEMS insertion are common and 
occur in up to 50 % of patients [ 36 ]. Most early 
complications can be overcome endoscopically. 
Stents can be repositioned early if misplaced or 
early migration occurs. Incomplete stent expan-
sion can be overcome with balloon dilation. 

 Oesophageal perforation is the most serious 
complication and occurs in 3–5 % of SEMS inser-
tion [ 36 ,  39 ]. Fully covered SEPS have shown 
successful occlusion of the perforation in 90–95 % 

 Box 10.2 Recognised complications of SES 
  Early complications  
 Severe pain 
 Technical failure 
 Stent malposition 
 Early stent migration 
 Aspiration pneumonia 
 Incomplete stent expansion 
 Perforation 
  Late complications  
 Stent migration 
 Tumour overgrowth 
 Haemorrhage 
 Gastro-oesophageal refl ux 
 Fistula formation 
 Stent disruption/collapse 
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of cases and may be an option if the perforation is 
recognised early [ 67 ]. Patients should be man-
aged nil by mouth and be prescribed high-dose 
acid suppression and broad- spectrum antibiotics, 
and the clinician should have a low threshold for 
pleural/mediastinal drainage if sepsis ensues. 
Depending on prognosis, distal enteral feeding 
with a surgical jejunostomy or percutaneous gas-
trostomy should be considered. 

 Although perforated oesophageal tumours can 
be treated with subtotal oesophagectomy, they 
are generally considered incurable with high 
perioperative mortality [ 68 – 70 ]. Therefore, in the 
context of palliative measures from the onset, 
there is little role for oesophagectomy if iatro-
genic perforation occurs. 

 Food bolus obstruction can often be cleared 
endoscopically, and late tumour ingrowth can be 
treated with APC or laser recanalisation, but 
often requires frequent sessions. A further stent 
can be “rail roaded” to provide extra proximal or 
distal cover, but in our experience, this gives a 
poor functional result and should be avoided if 
possible. 

 Contraindications to SES placement include 
tumours which require the SES to be placed 
within 2 cm of the upper oesophageal sphincter 
due to high rates of stent migration, globus 
 sensation and severe pain. Tortuous oesophagus 
and near luminal obstruction makes SES place-
ment diffi cult but not impossible. We have also 
found that patients do badly with tumours requir-
ing stents greater than12 cm in length.   

10.3.1.2     Brachytherapy 
 BT has been successfully used to palliate oesoph-
ageal malignancy for over 40 years. The attrac-
tiveness of BT is that it allows targeted delivery 
of radiotherapy to the tumour with potential spar-
ing of surrounding healthy tissue. Its effective-
ness has been proven with response rates of up to 
70 % [ 71 ]. The optimal dose is unknown, but 
8–20 Gy in single or double doses is common. 

 Berquist et al. [ 42 ] randomised 65 patients 
with advanced oesophageal cancer to undergo 
SEMS insertion or BT (7 Gy × 3 fractions). The 
stent group showed improved dysphagia scores at 
1 month compared to BT but worse functioning 

and symptom scale health-related quality of life 
scores (HRQL). BT offered similar improve-
ments of dysphagia at 3 months and more stable 
HRQL scores. Recommendations from the study 
were that BT should be the treatment of choice 
for those with a life expectancy of greater than 3 
months. 

 In the SIREC study from the Netherlands, 209 
patients with dysphagia were randomised to 
SEMS or BT (12 Gy) [ 44 ,  72 ]. The primary out-
come measure of this study was dysphagia score 
with HRQL and cost as a secondary outcome 
measures. The authors concluded that despite an 
initial slow improvement in dysphagia, BT 
offered a more sustained relief of dysphagia and 
was associated with fewer complications. There 
was no signifi cant difference in HRQL, overall 
cost or survival [ 72 ,  73 ]. As such, the authors rec-
ommended BT as fi rst-line treatment for the pal-
liation of malignant dysphagia. 

 A further publication from the same group 
devised a prognostic model to help chose pallia-
tive strategies. The score was based on tumour 
length, age, presence of metastasis and WHO 
performance score. Interestingly, it was shown 
that those in a “poor prognosis” group (Score >5) 
actually had 23 more days dysphagia-free sur-
vival with SEMS compared to those in the BT 
group [ 74 ]. 

 Finally, Rupinski et al. [ 32 ] compared three 
palliative regimes for dysphagia including BT, 
PDT and APC. All patients received APC and 
were then randomised to BT, PDT or no further 
treatment. They showed that all therapies were 
effective at relieving dysphagia compared to con-
trols. The addition of PDT or BT doubled the 
return time to dysphagia with fewer complica-
tions in the BT group. 

 High   -quality randomised evidence exists sup-
porting the use of high-dose response brachyther-
apy, which should be recommended as fi rst-line 
treatment especially in those with a prognosis of 
>3 months.  

10.3.1.3     Photodynamic Therapy 
 Photodynamic therapy (PDT) is a relatively sim-
ple technique with rapid onset of action. It is also 
one of the few options in relieving dysphagia 
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with high cervical oesophageal lesions and is 
also highly effective for controlling tumour 
haemorrhage [ 75 ]. In spite of this, it is not com-
monly used as fi rst-line therapy due to high initial 
costs of equipment and side effects of the photo-
sensitising agent. In spite of counselling patients 
to avoid direct sunlight for 6 weeks, skin hyper-
sensitivity rash still occurs in up to 10 % of 
patients [ 76 ]. This naturally hinders patient will-
ingness to undergo the treatment. Stricture for-
mation, chest pain, odynophagia, candidiasis, 
pleural effusions and perforations also occur, 
especially in patients who have undergone prior 
chemoradiotherapy [ 75 ,  77 ]. 

 In one comprehensive review of 215 patients 
spanning 6 years, PDT was successful in palliat-
ing dysphagia in 85 % of patients with a mean 
dysphagia-free period of 66 days. PDT was 
required in 19 % of patients and 16 % required 
SEMS for recurrent dysphagia [ 77 ]. 

 Lightdale et al. [ 78 ] randomised 236 patients 
to neodymium:yttrium-aluminium-garnet (Nd:
YAG) laser ablation or PDT. PDT was superior to 
laser at controlling dysphagia at 1 month with an 
overall better tumour response with PDT. There 
were more perforations in the laser group and 
not surprisingly more photosensitive reactions 
in the PDT group. There were signifi cantly more 
adverse events leading to cessation of treatment 
in the laser group. 

 In spite of this, the lack of randomised trials in 
the last 15 years comparing PDT against other 
modalities for palliative oesophageal cancer 
speaks volumes, and at present there are no good 
data to support its fi rst-line use. It may, however, 
remain useful in treating those with high oesoph-
ageal lesions, controlling tumour bleeding and 
for stent tumour overgrowth. Newer shorter act-
ing photosensitisers may make the treatment 
more acceptable. 

   Argon Plasma Coagulation 
 APC is also technically straightforward and 
improves dysphagia in 95 % of patients with 
improved HRQL when compared to SEMS [ 50 , 
 79 ]. The equipment is relatively inexpensive and 
is readily available in most endoscopy suites. 
Repeated treatments are often needed, and the 

most common reported complication is bleeding 
[ 79 ,  80 ]. It is, however, extremely useful for tack-
ling tumour overgrowth after SEMS insertion. 

 In one of the largest RCTs using APC in com-
bination therapy, patients were randomised to 
APC with BT, APC and PDT or APC alone as a 
per protocol analysis [ 32 ]. There was a signifi -
cant difference in dysphagia-free period with 
APC + BT superior to APC + PDT, which was in 
turn superior to APC alone. There was no signifi -
cant difference in palliation of dysphagia between 
the APC + BT and APC + PDT. Also, HRQL was 
signifi cantly better in the APC + BT group. 

 There is thus good evidence to support the role 
of APC and this, along with its relative in- 
expense, high operator confi dence and low perfo-
ration risk, means that APC has largely 
superseded laser therapy for the debulking of 
oesophageal neoplasms in spite of the need for 
repeated treatments [ 80 ,  81 ].  

   Laser Recanalisation 
 Nd:YAG laser has been traditionally used for 
rapid relief of dysphagia secondary to obstruct-
ing oesophageal malignancy especially in the 
cervical oesophagus. Despite its effectiveness its 
use is dwindling mainly due to high initial setup 
cost of the laser, diffi culty in treating long 
obstructing tumours and the need for multiple 
treatment sessions to restore intraluminal patency 
when compared to SEMS [ 51 ]. 

 In a randomised trial by Dallal et al. [ 50 ], 65 
patients were randomised to undergo thermal 
ablative therapy (Nd:YAG, APC or Argon diode 
laser) or SEMS. Ablative therapy was associated 
with signifi cantly longer hospital stay and cost. 
Palliation of dysphagia was equal as were serious 
complications. HRQL scores deteriorated across 
the board but were worse in the stent group. 

 In randomised trials, multimodal treatment 
with the addition of radiotherapy has shown 
promise with doubling of the effective dysphagia- 
free time [ 82 ,  83 ].  

   Alcohol Injections 
 Endoscopic alcohol injection is a more traditional 
method and involves the injection of intratu-
moural 98 % ethanol. A sclerotherapy needle is 
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used to deliver the alcohol into several locations, 
normally the most protuberant areas of the 
tumour. Up to 32 ml has been used but mean vol-
umes of 20 ml are typical [ 84 ]. Endoscopic dila-
tations with Savary-Gilliard dilators may be 
required prior to injection. 

 It is an inexpensive therapy with the equip-
ment readily available in most endoscopy suites. 
It does, however, often require repeat treatments 
and is not as effi cacious as other modalities and 
complications including fi stula formation, chest 
pain and mediastinitis do occur [ 85 ]. 

 One randomised trial showed it successfully 
palliated dysphagia in 78 % of patients, but its 
action was short lived (30 days) and it was not as 
effective as Nd:YAG laser [ 86 ]. There is little evi-
dence for its fi rst-line use.  

   Intratumoural Chemotherapy Injections 
 A less mainstream option for palliation of malig-
nant dysphagia is the injection of intratumoural 
chemotherapy. Cisplatin-epinephrine gel has 
been used with limited success. The gel and epi-
nephrine combination is aimed at keeping the 
chemotherapeutic agent in the targeted location 
and resists diffusion into peripheral tissues. 

 In a study of 24 patients, one third reported an 
improvement in swallowing function with only 
one serious adverse event [ 87 ]. Although the 
technique is simple and equipment is readily 
available, there is no evidence for its fi rst-line 
use.  

   Other Endoluminal Modalities 
 Bipolar electrocoagulation (BiCAP) can be used 
to deliver 2–3 mm of electrocautery to a tumour 
surface. Repeated sessions are needed, and the 
effects are short lived with a higher rate of peri-
operative mortality compared to other modalities 
[ 88 ]. Its role has been superseded by APC, and it 
is rarely used today. 

 Cryotherapy uses supercooling to induce 
tumour necrosis and cell death and has been used 
in the treatment of Barrett’s mucosa since 2005 
[ 89 ]. Low-pressure liquid nitrogen is instilled to 
the target tissue in 20-s bursts via an endoscopy 
catheter and a period of time is allowed for tis-
sue thawing between cycles. Complete luminal 

response rates of 61 % with no serious adverse 
events have been reported [ 90 ,  91 ]. 

 Oesophageal dilatation still has a role in treat-
ing malignant dysphagia especially when used as 
a bridge to more defi nitive treatment with either 
SEMS or chemoradiotherapy. Although there is 
the risk of perforation particularly during radio-
therapy treatment, we have found this to be 
extremely low if performed over three sessions 
using sequential Savary-Gilliard dilators.    

10.3.2     Chemotherapy, Radiotherapy 
and Chemoradiotherapy 

 Chemotherapy, radiotherapy and chemoradio-
therapy are widely used in the adjuvant and neo-
adjuvant setting and as defi nitive or palliative 
treatments for oesophageal cancer. There is a 
comprehensive array of various combinations and 
permutations of treatment published in the litera-
ture. Yet, there is still no internationally agreed 
consensus on the “gold standard” for defi nitive 
treatment let alone in the palliative setting. 

 It is diffi cult to know what exactly palliative 
treatment entails. Some treatments may begin 
with the intent of being defi nitive and end up 
palliative due to disease progression or patient 
co- morbidities. There may be an argument that 
chemotherapy and radiotherapy never intend to 
cure so in some respects are by nature, palliative. 

 Discussing in detail the evidence and practical 
application of each modality is outside the scope 
of this chapter. However, considering medical 
and radiation oncology is integral in the treat-
ment of oesophageal cancer, key peer review evi-
dence has been referenced here for the interest of 
the reader [ 33 ,  66 ,  92 – 94 ].  

10.3.3     The Role of Surgery 
in the Palliative Setting 

 The majority of symptoms from advanced 
oesophageal cancer can now be palliated with 
non-surgical techniques and as such palliative 
surgery in the form of resection or bypass is 
rarely if ever performed, despite its technical 
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 feasibility [ 95 ]. Furthermore, the recovery period 
from an oesophagectomy will delay potentially 
benefi cial oncological therapy in those with met-
astatic disease. Appropriate patient selection is 
crucial; patients must be fi t enough to withstand 
the rigors of surgery with a predicted life expec-
tancy long enough to reap the benefi ts. 

10.3.3.1     Patient Selection for Surgery 
 Assessing fi tness for surgical treatment is essen-
tial as embarking on a treatment which may do 
more harm than good is unacceptable ( Primum 
non nocere ). Cardiorespiratory reserve is rou-
tinely assessed with pulmonary function testing 
(PFT) and echocardiography despite often poor 
correlation with functional capacity [ 96 ]. A more 
sophisticated method for assessing cardiorespira-
tory reserve is with shuttle walk testing and car-
diopulmonary exercise testing (CPET) [ 97 – 99 ]. 

 Currently, CPET is not widely established in 
oesophageal surgery as studies have been non- 
randomised, with small numbers. However, early 
data have shown that reduced peak oxygen con-
sumption correlates with increased cardiorespira-
tory complications following oesophagectomy 
[ 100 ,  101 ].  

10.3.3.2     Nutritional Support 
 One of the main indications for any form of pal-
liative surgery is to aid nutrition. Malnutrition is 
common with advanced oesophageal cancer due 
to malignant dysphagia and the catabolic state. 
Percutaneous gastrostomies (PEG) and radiolog-
ically inserted gastrostomies (RIG) are easily 
placed and permit bolus feeding which patients 
often prefer. They are not suitable if there is gas-
tric involvement of the tumour due to tumour 
infi ltration. Gastrostomies are well tolerated by 
patients with minimal morbidity. Occasionally if 
the oesophageal lumen is completely occluded, a 
surgical gastrostomy or feeding jejunostomy can 
be placed either openly through a small left upper 
abdominal incision or laparoscopically.  

10.3.3.3     Salvage Oesophagectomy 
 Salvage oesophagectomy following chemoradio-
therapy is to be embarked upon with great caution 
due to operative challenges and increased periop-

erative risk [ 102 – 104 ]. However, it does offer the 
only potential cure in those patients with locore-
gional failure following chemoradiotherapy, and 
5-year survival of 25–35 % can be achieved [ 105 ]. 

 The effect of radiotherapy induces fi brosis 
within tissue planes and makes anatomical dis-
section diffi cult and sometimes impossible. Risks 
include damage to the thoracic duct, recurrent 
laryngeal nerve and major airway along with a 
higher incidence of anastomotic leak [ 104 – 106 ]. 
Pulmonary complications are common too with a 
higher incidence of pneumonia and acute respira-
tory distress syndrome [ 107 – 109 ]. Tumour-free 
resection margins are technically more challeng-
ing to achieve and positive margins are more 
likely [ 102 ,  103 ]. 

 Until recently, almost all studies involved 
squamous cell carcinoma (SCC). However, of 
late Marks et al. [ 106 ] case matched 65 patients 
undergoing salvage oesophagectomy following 
CRT with 521 patients with oesophageal adeno-
carcinoma (AC) who underwent planned oesoph-
agectomy after neoadjuvant CRT. Despite a 
higher anastomotic leak rate in the salvage group, 
the major perioperative events, 30-day mortality 
and 3-year survival were similar in both groups. 
Interestingly, they also found that the timing of 
salvage surgery post-CRT had no impact on out-
come in a multivariate analysis. 

 Meticulous preoperative staging is paramount, 
and decision-making should be made in the con-
text of the MDT; up-to-date PET and CT imaging 
is crucial to assess any sign of disease outside of 
the operative fi eld, and CPET is recommended to 
assess physiological fi tness which often declines 
after cytotoxic agents. 

 Although careful selection of patients is obvi-
ously paramount, it does appear that salvage 
oesophagectomy has a defi nite role to play in 
patients who might otherwise be considered for 
palliative treatment.  

10.3.3.4    Palliative Oesophagectomy 
 Despite advances in perioperative care, surgi-
cal techniques and meticulous patient selection, 
planned curative oesophagectomy still remains a 
morbid procedure with a mortality rates up to 6 % 
and morbidity over 50 % [ 110 ]. Notwithstanding 
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minimally invasive surgical techniques, average 
length of hospital stay ranges from 14 to 17 days 
and return to base line physiological function and 
activities of daily living taking up to 6 months [ 110 , 
 111 ]. Fatigue and dyspnoea may even continue for 
longer [ 112 ]. Furthermore, patients with advanced 
oesophageal cancer have a limited life expectancy, 
and a substantial proportion of their remaining life 
span may be spent in hospital [ 42 ,  113 ]. 

 Palliative bypass operations have been per-
formed since the 1920s; however, in-hospital 
mortality rates of 32 % and median survival 
of less than 4 months have been reported [ 95 ]. 
Palliative oesophagectomy has a limited use as 
relief of dysphagia can now be overcome with 
much less invasive techniques. In short today, pal-
liative oesophagectomy is not a realistic option.       
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        Although progress in systemic therapy has 
changed the surgical approach to advanced gastric 
carcinoma, allowing  gastrectomy with or without 
metastasectomy in selected cases, the goal of ther-
apy remains non-curative and directed towards 
symptom control for most patients. This chapter 
focuses on quality of life and the treatment of 
complications in advanced gastric carcinoma. The 
role of palliative surgery in the management of 
bleeding, obstruction, and perforation is discussed 
and weighed against nonsurgical alternatives such 
as endoscopy, radiotherapy, and interventional 
radiology. Sections on peritoneal carcinosis and 
chemotherapy- refractory ascites are also included.  

11.1         Introduction 

 Gastric carcinoma represents the second leading 
cause of cancer-related death worldwide. Despite 
improvements in overall survival, the majority 
(60–70 %) of patients diagnosed with gastric can-
cer present with advanced stages, i.e., metastatic 
disease or recurrence after primary resection. 
Innovations in systemic therapy have changed the 
surgical approach to advanced gastric cancer, 
allowing gastrectomy with or without metasta-
sectomy in selected patients. For most patients, 
however, the goal of therapy is frequently non- 
curative and directed towards symptom control. 

 Bleeding is the most important adverse event 
caused by locally advanced gastric cancer. 
Other major complications are gastric outlet 
obstruction and malnutrition. Rarely, patients 
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will develop gastric perforation due to the pri-
mary tumor, resulting in severe abdominal sep-
sis. While bleeding and obstruction may often 
be controlled endoscopically or with radio-
therapy, perforation almost always requires 
surgical intervention. Nonetheless, when con-
sidering palliative interventions in a patient 
with advanced gastric cancer, surgeons need to 
take into account the overall prognosis of the 
patient avoiding excessive morbidity and mor-
tality or lengthy hospital stays in those with a 
limited life span. 

 While cytotoxic chemotherapy is the most 
effective treatment modality for patients with 
metastatic disease, it is less effective for the 
control of symptoms associated with a locally 
advanced or recurrent primary tumor. This 
book chapter will focus on palliative surgical 
options for patients with advanced gastric can-
cer as part of the multidisciplinary approach 
required in this situation (Fig.  11.1 ). Due to the 
lack of properly designed prospective trials as 

a basis, this book chapter, to a large extent, 
relies on retrospective studies and personal 
experience.

11.2        Goal of Treatment in 
Palliative Gastric Surgery 

 The aims of palliative surgery for gastric cancer 
are to relieve symptoms, i.e., pain, nausea, vomit-
ing, and weight loss, and hereby improve the 
patient’s quality of life or to control an emer-
gency situation, i.e., bleeding or infection due to 
gastric perforation. In the literature, the term 
“palliative surgery” is often applied to any type 
of non-curative surgery, which is not correct. 
Surgical palliation should be consistently defi ned 
as a procedure intended to control symptoms or 
improve quality of life. Palliative surgery is not 
intended to prolong life or prevent tumor- 
associated death. Thus, palliative surgery requires 

Gastric carinoma

Curative resection
feasible?

Tumor resection
+/– (neo)-adjuvant
chemotherapy according 
to guidelines

Isolated and resectable
liver metastases?

Isolated and limited
peritoneal carcinosis?

Consider in multi-disciplinary 
discussion:
  Gastrectomy
   + liver resection
   + chemotherapy

Chemotherapy according
to guidelines

Other stage IV
gastric carcinoma

Consider in multi-disciplinary 
discussion:
  Gastrectomy
   + cytoreductive surgery
   + HIPEC
   + chemotherapy

Yes

No

No

No

Yes

Yes

Yes

Multi-disciplinary treatment 
of complications:
   • Bleeding
   • Obstruction
   • Perforation
   • Ascites

Curative
surgery

Non-
curative
surgery

Palliative
surgery

  Fig. 11.1    Role of surgery in the curative, non-curative, and palliative treatment of gastric carcinoma       

 

M. Albertsmeier et al.



147

the presence of symptoms. Symptom control 
rather than overall survival should be the end-
point for any analysis of palliative surgery.  

11.3     Quality of Life 

 Specifi c questionnaires for patients with gastric 
cancer have been developed to measure quality of 
life. The EORTC QLQ-OG25, e.g., considers 
dysphagia, eating restrictions, refl ux, odynopha-
gia, pain, and anxiety in addition to standard 
measurements of quality of life. In particular, eat-
ing restriction and consecutive cachexia limit life 
quality of patients with advanced gastric cancer. 
Most studies evaluating the quality of life follow-
ing palliative surgery used hospital-free survival 
as a surrogate marker for quality of life. Moreover, 
prospective studies dealing with life quality and 
palliative surgery are not available. Thus, the 
effect of palliative surgery in patients with 
advanced gastric cancer on quality of life is 
unknown. Studies in the fi eld of quality of life 
require changes to improve the decision-making 
process for these patients.  

11.4     Non-Curative Surgery 

 It is important to emphasize that palliative sur-
gery is not equal to non-curative resections in 
gastric cancer. The term non-curative surgery 
includes procedures performed with the intention 
to prolong survival that almost achieve the goal 
of complete resection of all gross and micro-
scopic disease. Therefore, non-curative resec-
tions may or may not be considered palliative. 
The exact defi nition, however, is important for 
the interpretation of studies dealing with stage IV 
gastric cancer. 

 Non-curative resections have been shown to 
prolong survival in patients with distant lymph 
node metastases, liver metastasis, and locally 
advanced late-stage gastric cancer but not when 
peritoneal dissemination or multiorgan metasta-
ses are present [ 1 ]. Nonetheless, non-curative 
resection in patients with advanced gastric cancer 
does not represent the standard of care and should 

be performed only in selected patients according 
to an interdisciplinary tumor board decision. 
Currently, two prospective randomized con-
trolled trials are comparing overall survival in 
patients with stage IV gastric cancer treated sys-
temically with or without resection of the pri-
mary tumor. The results of these studies may 
change the strategy (Fig.  11.1 ) in the future.  

11.5     Peritoneal Carcinosis 
and HIPEC  

 In recent years, the therapeutic approach combin-
ing cytoreductive surgery with hyperthermic 
intraperitoneal chemoperfusion (HIPEC) for 
peritoneal carcinosis has been evaluated with 
promising results. The rationale, here, is to surgi-
cally resect all gross tumor masses and to treat 
any remaining microscopic disease with high 
intraperitoneal concentrations of cytotoxic 
agents. Prospective randomized controlled trials 
are still needed, but fi rst results may justify this 
approach in selected patients with limited and 
resectable peritoneal carcinosis and without other 
organ metastases [ 2 ]. Patients need to be care-
fully selected for cytoreductive surgery and 
HIPEC: “Limited” peritoneal carcinosis means 
the peritoneal cancer index according to 
Sugarbaker et al. should be less than 19. 1  
Moreover, patients should have a good or excel-
lent performance status (ECOG 0 or 1). Finally, 
HIPEC should only be performed as part of a 
multimodal therapeutic approach. 

 Complications due to peritoneal carcinomato-
sis, i.e., stenosis, bleeding, or perforation, have to 
be treated considering tumor mass, distribution 
and localization, performance status, nutritional 
status, and overall prognosis. Potential surgical 
therapeutic approaches include small bowel 
resections, ileostomies or colostomies, bypass 
surgery, or percutaneous endoscopic gastrostomy 
(PEG) placement to drain gastric and small bowel 
fl uid.  

1   The peritoneal cancer index divides the abdomen into 13 
regions. A lesion size score of 0–3 is assigned to each 
region, resulting in a maximum overall score of 39. 
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11.6     Chemotherapy-Refractory 
Ascites 

 The development of ascites requiring repeated 
paracenteses massively impairs patients’ quality 
of life. For these patients, intraperitoneal admin-
istration of the trifunctional antibody catumax-
omab can be considered. Catumaxomab binds T 
cells and the epithelial adhesion molecule 
EpCAM which is expressed by tumor cells but 
not healthy peritoneum. Application of catumax-
omab has been shown to increase puncture-free 
survival from 11 to 46 days, which is associated 
with an improved quality of life [ 3 ]. Fever and a 
rise in C-reactive protein (CRP) are common side 
effects of this treatment. Alternatively, laparo-
scopic HIPEC without previous cytoreduction 
can be a palliative treatment option for refractory 
malignant ascites due to unresectable peritoneal 
carcinosis of gastric origin although this approach 
has to be considered experimental [ 4 ].  

11.7     Treatment of Complications 

 Gastric cancer may be complicated by bleeding, 
obstruction, or perforation. As most cases of 
bleeding and obstruction can be managed endo-
scopically and do not require surgery, prophylac-
tic gastrectomy with the intention to avoid these 
complications is not indicated. Moreover, a rele-
vant number of patients develop problems related 
to metastases and not to the primary tumor. In 
summary, complications should be treated as 
they occur. 

11.7.1     Bleeding 

 Patients bleeding from gastric cancer often pres-
ent with large tumors, and they are often cachec-
tic due to the long course of the disease. 
Endoscopy, given its high success rates (70–
90 %) and rare complications, is the best treat-
ment method and should be performed whenever 
possible (Fig.  11.2 ). Hemorrhage from gastric 
cancer should preferably be treated by mechani-
cal methods that avoid the risk of perforation. 

Injection of diluted epinephrine is effective for 
the initial control of bleeding and thus enables 
the identifi cation of the bleeding vessel. The use 
of clips achieves long-lasting hemostasis and 
should, therefore, be the method of choice for 
spurting arterial bleeds and non-bleeding visible 
vessels. Fibrin glue is effective for bleeds from 
ulcerous lesions and may, like epinephrine, be 
combined with clip application. Argon plasma 
coagulation can also be used, especially for dif-
fuse and superfi cial bleeding.

   When plasmatic coagulation is insuffi cient, 
coagulation factors should be substituted accord-
ing to local standards. 

 If bleeding is signifi cant but cannot be con-
trolled endoscopically, or if bleeding recurs more 
than once following endoscopic treatment, two 
options remain. First, angiography and selective 
embolization of the bleeding vessel should be 
attempted. The chance of success is limited by 
the fact that angiography is only capable to visu-
alize bleedings of approximately 1 ml/min or 
more. Moreover, the stomach is perfused via fi ve 
different arteries limiting the success of 
angiography- based procedures for bleeding 
control. 

 Second, if angiography is not possible or 
unsuccessful, palliative gastrectomy must be 
considered, taking into account the overall prog-
nosis of the patient in advanced stages of the dis-
ease. If the decision for gastrectomy is made in 
an emergency situation, the priority is not to per-
form a complete oncological resection but to stop 
the bleeding and to avoid unnecessary periopera-
tive morbidity. The operative procedure may be 
limited to a partial resection of the stomach, and 
no lymph node dissection should be performed. 

 For chronic and diffuse bleeding, palliative 
radiotherapy may be an alternative option, while 
there is no place for radiotherapy as a fi rst-line 
treatment.  

11.7.2     Gastric Obstruction 

 Tumor stenosis results in obstructive complica-
tions such as dysphagia, weight loss, nausea, 
vomiting, and discomfort. For these patients, the 
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therapeutic strategy is based on tumor location 
and tumor size as well as on the severity of symp-
toms (Fig.  11.3 ). In most locations, symptomatic 
stenosis of the stomach occurs in locally advanced 
stages of the disease. Rapid symptom relief is 
therefore of utmost importance and can usually 
be achieved by endoscopic interventions, surgi-
cal intervention, or radiotherapy.

   Gastroscopy should be performed to evaluate 
the degree of stenosis and the involvement of the 
stomach. X-ray using water-soluble contrast 
media can be helpful in localizing the obstruction 
and to exclude any suspected perforation. 

 When the tumor is localized in the stomach (as 
opposed to the gastroesophageal junction), thera-
peutic options include endoscopic stent implanta-
tion, surgical gastroenterostomy, or placement 
of a jejunal feeding tube, while  evidence for 

 palliative radiation therapy is scarce. In a meta-
analysis comparing endoscopic stenting to gastro-
enterostomy, stenting was found to be associated 
with higher clinical success, a shorter time to 
starting oral intake, reduced morbidity, a lower 
incidence of delayed gastric emptying, and a 
shorter hospital stay, while there was no signifi -
cant difference between the two methods for 
severe complications or 30-day mortality [ 5 ]. 
Surgical gastroenterostomy, however, appears to 
allow for longer symptom-free survival. Both 
methods have specifi c limitations: For a gastroen-
terostomy to function, the tumor should be located 
in the antrum region of the stomach. In particular, 
when the corpus is affected, gastroenterostomy 
will not be successful. Endoscopic stenting 
requires advancing a guide wire through the ste-
nosis for stent placement. 

Patient presents with symptoms
of gastric obstruction

Localize obstruction using gastroscopy
+/– water-soluble contrast enema

+/– CT scan

Gastroesophageal 
junction

Corpus

Stenting
feasible?
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 In some patients, introducing a jejunal feeding 
tube (percutaneous endoscopic jejunostomy, 
PEJ) is the only possibility to preserve enteral 
patient nutrition. These tubes, however, do not 
solve the problem of nausea and are associated 
with a poor quality of life for some patients. In 
patients with an otherwise untreatable gastric 
outlet obstruction, palliative placement of a per-
cutaneous endoscopic gastrostomy (PEG) is indi-
cated to drain gastric fl uid. 

 Palliative (partial) gastrectomy may prolong 
survival by as much as 3 months but only at the 
cost of higher morbidity, longer hospital stays, 
and possibly reduced quality of life when com-
pared to simple gastroenterostomy [ 6 ]. Palliative 
resection for obstruction should, therefore, only 
be performed in selected cases. 

 For patients with stenosis near the gastro-
esophageal junction, endoscopic stenting relieves 
symptoms faster than radiotherapy and should be 
the preferred method although the therapeutic 
effect of transcutaneous radiotherapy or endolu-
minal brachytherapy may last longer. Enteral 
nutrition may be maintained with PEG placement 
in patients with proximal tumor stenosis when 
stenting is not possible. In these patients, PEG 
insertion can be performed under CT guidance. 
Palliative resections of the distal esophagus and/
or cardia should not be performed due to high 
morbidity and mortality rates.  

11.7.3     Perforation 

 Perforation of the stomach is a surgical emer-
gency that requires immediate laparotomy what-
ever the underlying pathology may be. At the 
time of the event, the cause of perforation is often 
not known, and even relatively small, potentially 
curable tumors may perforate. Tumor perfora-
tion, therefore, does not by itself mean that the 
situation is palliative. The surgeon encountering 
a perforated stomach in an emergency  laparotomy 

will, in most situations, nonetheless decide 
against an oncological resection for three rea-
sons: First, the histopathological diagnosis, even 
if suspected, cannot be often established in the 
emergency situation. Second, local infl ammation 
often leads to intraoperative overestimation of 
tumor size and lymph node invasion. Third, the 
systemic infl ammatory response syndrome 
caused by peritonitis requires rapid stabilization 
of the patient and precludes lengthy operative 
procedures. In the emergency situation, the oper-
ative strategy should, therefore, focus on the per-
foration and infl ammation by performing a local 
resection and avoiding any unnecessary proce-
dures. If the diagnosis of gastric cancer is con-
fi rmed, staging may be completed postoperatively 
and an oncological resection, if indicated, be per-
formed in a second step [ 7 ].      
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        About 80 % of newly diagnosed patients with 
pancreatic adenocarcinoma cannot benefit 
from a curative strategy. Palliative approaches 
of unresectable pancreatic cancer should be 
adjusted to the expected survival with the 
aim of preserving the quality of life of these 
patients. When the diagnosis of unresect-
able disease is made, nonsurgical endoscopic 
approaches should be prioritized in order to 
keep hospital stay as short as possible without 
delaying systemic chemotherapy. If an unre-
sectable disease is diagnosed at laparotomy, 
an appropriate palliative surgical treatment 
should be considered to prevent biliary and 
enteral obstruction, as well as pain exacerba-
tion due to tumour invasion. Surgical bypass 
procedures allow significantly more lasting 
palliation than endoscopic procedures in dis-
tinct situations. Since morbidity and mortality 
of pancreatoduodenectomy have significantly 
decreased in the last decades, a more aggres-
sive approach towards palliative resection 
could be justified in specific circumstances. 
Pain control should not be neglected and is 
optimized when pharmacotherapy and chemi-
cal neurolysis are associated. Since palliative 
treatment of unresectable pancreatic cancer 
is not trivial, the choice of the best approach 
should be discussed by a multidisciplinary 
team including surgeons, gastroenterologists, 
radiologists, oncologists and physicians in 
charge of palliative care.  
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  Abbreviations 

   CCD    Cholecystoduodenostomy   
  CCJ    Cholecystojejunostomy   
  CDD    Choledochoduodenostomy   
  CDJ    Choledochojejunostomy   
  CT    Computed tomography   
  GOO    Gastric outlet obstruction   
  RCT    Randomized controlled trial   
  RFA    Radiofrequency ablation   

12.1           Introduction 

 Pancreatic cancer is known for its unfavourable 
prognosis. Only 20 % of newly diagnosed 
patients with pancreatic adenocarcinoma can be 
treated with a curative intent [ 1 ]. Accordingly, 
improvement of symptoms and preservation of 
quality of life constitute the main treatment goals 
in palliative patients. 

 Obstructive jaundice, gastric outlet obstruction 
(GOO) and pain are the common symptoms arising 
with disease progression. There are different surgi-
cal and nonsurgical treatment modalities to com-
pose an individual therapy for patients in the 
palliative setting. When making a choice between a 
surgical or less aggressive palliation, the patient’s 
general condition and the stage of disease should 
be considered. Patients with metastatic pancreatic 
cancer expect an overall survival of 3–6 months, 
whereas patients considered for palliation because 
of locally advanced disease could live from 6 to 12 
months [ 2 ]. Based on the development of endo-
scopic stenting in the 1980s, a period during which 
surgical procedures were associated with signifi -
cant morbidity and mortality rates, patients received 
most palliative therapies from the gastroenterolo-
gists [ 3 ]. During the last 10 years, however, mor-
bidity and mortality rates of pancreatic surgery 
have dropped considerably, also with the advent of 
the laparoscopic approach, and thereby have 
regained interest [ 4 ]. Finally, despite remarkably 
improved radiologic diagnostics, some patients are 
still diagnosed with unresectable disease at lapa-
rotomy. In this latter situation, knowledge of pallia-
tive procedures and their indication is paramount to 
offer the best palliation to the patients. 

 The main goal of this chapter is to present dif-
ferent surgical treatment options in the palliative 
setting and to discuss their roles in the multidisci-
plinary palliative treatment of patients with unre-
sectable pancreatic cancer.  

12.2     Survival Scores 

 Knowledge of survival expectancy is key to 
decide on the appropriate palliative approaches. 
Several survival scores have been described in 
order to estimate survival expectancy in patients 
with unresectable pancreatic cancer. In a single 
centre from 1994 to 2006, 397 patients who 
underwent palliative bypass surgery (double 
bypass 59 %, biliary bypass 9 %, duodenal 
bypass 29 %) were analysed [ 5 ]. Four factors 
were independently associated with early mortal-
ity: metastatic disease, poor tumour differentia-
tion, severe preoperative nausea and vomiting 
and lack of previous biliary stent placement. 
Each variable could be added to get a prognostic 
score (0–4 points). Six-month survival signifi -
cantly decreased with each score point. Patients 
with a score of 0 have a predicted 6-month sur-
vival rate of 80 % compared to 30 % in the higher 
score group (≥3). 

 In another score, ASA score, pain, presence of 
liver metastasis, CEA level ≥10 units and CA 
19–9 level ≥100 units were associated with a 
poor prognosis [ 6 ]. The reported overall survival 
was 14.5 months for patients with 0 or 1 risk fac-
tor and 3.5 months for patients with 4–5 risk fac-
tors, respectively. 

 Tumour size (>4 cm) and the presence of dis-
tant metastasis have been reported as predictors 
of poor survival [ 7 ]. In a retrospective analysis, a 
signifi cant decline in survival was documented 
for any additional cm in tumour diameter [ 7 ]. 

 In order to create a more practical and ready-
to- use tool, Jamal et al. developed a symptom- 
based score, which can be assessed during the 
fi rst interview [ 8 ]. They reported four symptoms, 
which independently predicted poor survival: 
weight loss >10 %, pain, jaundice and smoking. 
In order to build the McGill-Brisbane Symptom 
Score, the authors weighted each symptom 
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according to its impact on survival (Table  12.1 ). 
In their cohort, the McGill-Brisbane Symptom 
Score had even a better predictive value than the 
presence or absence of distant metastasis [ 8 ].

12.3        Obstructive Jaundice 

 Jaundice is often the fi rst sign of pancreatic head 
cancer. Biliary stasis leads to a variety of second-
ary complications like disabling pruritus, relaps-
ing cholangitis, anorexia, malnutrition due to 
malabsorption and coagulation disorders. 
Palliative drainage of the biliary system can be 
achieved by either surgical (bilio-digestive anas-
tomosis) or nonsurgical means (endoscopic or 
percutaneous stent placement). For many years, 
stent placement has been preferred to surgical 
biliary diversion due to high morbidity and mor-
tality rates associated to surgery reaching 56 and 

33 %, respectively [ 9 ,  10 ]. During the last 20 
years, improved surgical skills and facilities led to 
reduced postoperative complications following 
biliary diversion approaching the rate of estab-
lished stenting procedures. Recent publications 
report 20 % morbidity and 4 % mortality rates 
after palliative biliary bypass surgery [ 6 ,  11 ,  12 ] 
(Table  12.2 ). Based on the actual data, there is still 
an ongoing debate concerning the best palliative 
treatment for malignant biliary obstruction.

12.3.1       Nonsurgical Biliary Drainage 

12.3.1.1     Percutaneous and Endoscopic 
Biliary Drainage 

 Beside numerous retrospective studies, which 
failed to show any difference in procedure 
 effectiveness [ 19 – 21 ] between percutaneous 
and endoscopic biliary drainage, there are only 
two randomized controlled trials (RCTs) com-
paring the two procedures [ 22 ,  23 ]. One RCT 
[ 10 ] showed better jaundice resolution rates 
after endoscopic stent placement compared to 
percutaneous drainage (81 % vs. 61 %, respec-
tively,  p  = 0.017). Moreover endoscopic drain-
age showed a favourable 30-day mortality rate 
of 15 % vs. 33 %, respectively ( p  = 0.016) [ 22 ]. 
In contrast, the second RCT documented bet-
ter outcomes for biliary drainage by percuta-
neous stenting resolving jaundice in 71 % vs. 
42 %, respectively ( p  = 0.03 %) [ 23 ]. In routine 
clinical practice, endoscopic stenting is primar-
ily performed in conjunction with endoscopic 

   Table 12.1    McGill-Brisbane Symptom Score (MBSS) 
predicting survival in patients with unresectable pancre-
atic cancer   

 Symptom  Points 

 Weight loss >10 %  8 
 Pain  5 
 Jaundice  4 
 Smoking  4 
 Total possible  21 
  Low MBSS :  A    0 – 9  
  High MBSS :  B    12 – 21  

  Used with permission from Jamal et al. [ 8 ] 
 Overall    median survival A = 14.6 months, B = 6.3 months  

   Table 12.2    Morbidity and mortality of palliative bypass procedures for unresectable pancreatic adenocarcinoma in 
recent studies (after 2000)   

 Authors  Patients  Mortality (%)  Morbidity (%) 
 Length of hospital 
stay (days) 

 Median survival 
(months) 

 Isla et al. (2000) [ 18 ]  56  0  35  14  6 
 Stumpf et al. (2001) [ 17 ]  107  3.7  24  –  6.7 
 Urbach et al. (2003) [ 16 ]  1,919  11.8  –  –  5.3 
 Mortenson et al. (2005) [ 15 ]  84  –  25  12.3  6.2 a  
 Lesurtel et al. (2006) [ 12 ]  83  4.8  26.5  16  9 
 Mukherjee et al. (2007) [ 14 ]  108  6.5  15.7  11  6 
 Muller et al. (2008) [ 6 ]  136  3  15  11  8.3 
 Hwang et al. (2009) [ 13 ]  38  2.2  15.5  19  8 

   a Mean survival  
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 ultrasound (EUS) staging and biopsy. Endoscopic 
stenting offers some advantages for the patient as 
there is no external catheter to handle and thus 
less infectious risk. Percutaneous drainage con-
stitutes an alternative, if endoscopic stenting 
is not feasible, but there is an increased risk of 
complications like biliary leakage and bleeding. 

   Plastic vs. Metal Stents 
 The incidence of recurrent jaundice following bili-
ary stenting is highly dependent on the type of 
stent inserted [ 24 ]. There are two types of stents, 
plastic stents (polyethylene) and self-expandable 
metal stents. Plastic stents show a median patency 
rate of approximately 2–4 months [ 25 ], with early 
occlusion due to biofi lm formation with aggrega-
tion of bacteria, protein and bilirubin. Self-
expandable metal stents offer a superior median 
patency rate of 4–9 months [ 25 ], with intraluminal 
obstruction mostly due to tumour invasion. A RCT 
comparing plastic stent vs. metal stent placement 
for malignant biliary obstruction found recurrent 
jaundice in 43 % of patients after a median of 1 
month following plastic stent insertion. In con-
trast, recurrent biliary obstruction after metal stent 
placement was reported in 18 % of cases after a 
median of 3.5 months [ 26 ]. Stent selection should 
be based on estimated overall patient survival to 
minimize re- interventions and hospital readmis-
sions in the palliative setting. Additional costs for 
metal vs. plastic stents are balanced for patients 
surviving more than 6 months [ 27 ,  28 ].  

   Covered vs. Uncovered Stents 
 In order to reduce stent occlusion in the long 
term, several authors proposed during the 1990s a 
number of covered stents to prevent tumour inva-
sion and intraluminal debris aggregation [ 29 ]. 
The advantages are referred to the anti-adherent 
whole wall cover of Gore-Tex, silicon and poly-
urethane materials. The initial results of patency 
rates and risk profi le were encouraging, although 
not signifi cantly superior compared to uncovered 
wallstents [ 30 ]. The effi cacy of covered wall-
stents in the setting of unresectable malignant 
biliary obstruction has been assessed [ 31 ]. The 
reported 3-, 6- and 12-month patency rates com-
prised 90, 82 and 78 %, respectively [ 31 ]. 

A meta-analysis showed a signifi cantly longer 
duration of patency for covered compared to 
uncovered stents [ 32 ]. To sum up, uncovered 
stents have a trend towards increased obstruction, 
when compared to their covered counterparts.    

12.3.2     Surgical Drainage 

12.3.2.1     Surgical Diversion Techniques 
 Recent publications mainly discuss four different 
bilio-digestive derivation techniques in the pallia-
tive setting: cholecystoduodenostomy (CCD), 
cholecystojejunostomy (CCJ), choledochoduode-
nostomy (CDD) and choledochojejunostomy 
(CDJ). CCD and CCJ can be easily performed 
laparoscopically using a linear staple device. 
However, compared with an anastomosis to the 
main hepatic duct, they are associated with higher 
rates of failure and recurrent jaundice [ 16 ,  33 ]. 
A direct comparison between CCJ or CCD and 
CDD showed superior drainage and a signifi cantly 
lower recurrence rate of biliary obstruction (<8 %) 
for choledochal anastomosis [ 34 ,  35 ]. These 
results were explained by a tumour invasion of the 
hepatocystic confl uence in 50 % of the cases [ 36 ]. 
Similarly, current literature suggests a threefold 
higher rate of re-interventions for CCJ compared 
to an anastomosis to the main hepatic duct [ 16 ]. 
Considering these results, diversion techniques 
with an anastomosis to the main hepatic duct 
should be preferred [ 34 ,  37 ]. Furthermore, CDJ or 
hepaticojejunostomy with a Roux-en-Y recon-
struction offers an effective biliary drainage and a 
favourable recurrence rate (<13 %) [ 38 ]. 

 Finally, a CDJ is recommendable, if there is 
any risk for duodenal tumour obstruction or if 
mobilization of the duodenum does not seem fea-
sible. Nevertheless, a classic CDD could also be 
performed in most cases (Fig.  12.1a–c ).

12.3.3         Surgical Bypass vs. Stent 
Drainage 

 There are only three RCTs comparing the effi cacy 
of surgical vs. plastic endoscopic drainage for 
obstructive jaundice [ 39 – 41 ]. Plastic stents were 
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used in all the trials (Table  12.3 ) [ 39 – 41 ]. Initial 
successful drainage was achieved in 95 % of the 
cases with both methods. Only one study found a 
lower mortality rate after endoscopic stenting 
compared to surgical bypass (3 % vs. 14 %, 
respectively,  p  = 0.006) [ 39 ], although post-inter-
ventional complication rates were higher after 
surgery compared to endoscopic stenting (29 % 

vs.11 %, respectively,  p  = 0.02) [ 39 ]. Finally, re-
interventions for recurrent jaundice were up to 
seven times [ 39 ] more frequent after endoscopy 
compared to surgery [ 39 ,  40 ,  42 ].

   Two retrospective analyses and one RCT 
compared surgical drainage with metal stent 
placement for obstructive jaundice [ 38 ,  43 ,  44 ]. 
Immediate success of biliary drainage between 

a b

c

  Fig. 12.1    ( a – c ) The 3 main double bypasses performed for 
unresectable pancreatic head cancer described in the litera-
ture. ( a ) Choledochoduodenostomy (the duodenum needs to 
be mobile) + gastrojejunostomy 30 cm after Treitz’s angle. 
( b ) Roux-en-Y  hepaticojejunostomy +  gastrojejunostomy 

30 cm after Treitz’s angle. ( c ) Hepaticojejunostomy and 
gastrojejunostomy on the same Roux-en-Y limb ( green 
arrow , bile fl ow;  black arrow , food passage) (The authors 
of this chapter would like to thank Stefan Schwyter for his 
help with these drawings)       
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the two techniques was similar, ranging from 95 
to 100 % [ 41 ]. Nevertheless, a tendency towards 
an increased early complication rate was found 
in the case of a surgical approach ( p  = 0.1) [ 43 ]. 
Furthermore, surgery led to a prolonged mean 
hospital stay (32 ± 4 days and 12 ± 1 days, respec-
tively,  p  = 0.002). In contrast, late complications, 
including recurrence of jaundice, were more 
common after metal stent placement (42 and 
10 %, respectively,  p  = 0.04) [ 43 ]. One retrospec-
tive study failed to show any signifi cant differ-
ence in terms of complication rates but highlights 
a higher rate of hospital readmissions after stent-
ing compared to surgical approach (40 % vs. 
13 %,  p  < 0.05) [ 38 ]. Of note, total length of hos-
pital stay ultimately favoured the surgical 
approach over stenting procedures (mean 34 vs. 
10 days,  p  >0.05) [ 38 ]. A RCT assigned patients 
with biliary obstruction due to metastatic pan-
creatic cancer either to endoscopic metal stent or 
to surgical bilio-jejunostomy ( n  = 15 in each 
group) [ 44 ]. Of note, no sample size calculation 
was performed. There was no difference between 
the two groups regarding complication rates, 
readmissions for complications and duration of 
survival. In this specifi c population with meta-
static disease, they found that the overall total 
cost of care that included initial care and subse-
quent interventions and hospitalizations until 
death was lower in the endoscopy group, when 
compared with the surgical group (USD 
4,271 ± 2,411 vs. 8,321 ± 1,821,  p  = 0.0013). In 
addition, the quality of life scores were better in 
the endoscopy group at 30 days ( p  = 0.04) and 60 
days ( p  = 0.05) [ 44 ]. 

 In 2006, a meta-analysis of 21 studies 
 summarizing 1,454 patients was published [ 24 ]. 
Similar to the previously discussed RCTs, they 
found an increased complication rate (RR = 0.6, 
 p  < 0.0007) and an 18-fold reduction of re- 
interventions (RR = 18.9,  p  < 0.00001) after surgical 
drainage, when compared to endoscopic stent 
placement. The authors concluded that endoscopic 
placement of a metal stent has the most favourable 
risk-outcome profi le. Recurrent obstruction and the 
subsequent need of re- interventions were signifi -
cantly reduced at 4 months and before death after 
surgical bypass compared to endoscopic stent 
placement (RR = 0.44 and RR = 0.52, respectively). 

 In summary, patients with an estimated survival 
of less than 6 months benefi t more from interven-
tional stent placement in terms of morbidity and 
length of hospital stay. On the other hand, patients 
whose life expectancy exceeds 6 months may ben-
efi t from a more lasting solution with a decrease 
need for re-interventions over time. In such a case, 
a surgical bypass procedure can be recommended, 
especially if the diagnosis of unresectability of the 
tumour is diagnosed at laparotomy.   

12.4     Malignant Gastric Outlet 
Obstruction 

12.4.1     Palliative 
Gastroenterostomy 

 Gastric outlet obstruction (GOO) is a common 
complication of advanced pancreatic cancer. 
Surgical management of duodenal or gastric 

   Table 12.3    Randomized controlled trials comparing endoscopic plastic stent placement with surgical derivation for 
obstructive jaundice in the setting of unresectable pancreatic adenocarcinoma   

 Sheperd et al. (1988) [ 40 ]  Andersen et al. (1989) [ 41 ]  Smith et al. (1994) [ 39 ] 

 Surgery  Stent  Surgery  Stent  Surgery  Stent 

 Patients  25  23  19  25  101  100 
 Successful drainage (%)  92  91  76  96  94  95 
 Median length of hospital 
stay 

 13  8  27  26  26  19 

 Morbidity (%)  40  22  26  36  29  11* 
 Recurrent jaundice (%)  0  43**  16  28  2  36 
 30-day mortality (%)  20  9  31  20  15  8 
 Median survival (weeks)  18  22  14  12  26  21 

  * p  = 0.02; ** p  = 0.01  
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tumour obstruction implies the creation of a gas-
trojejunostomy. However, the indication for pre-
ventive surgical treatment in the palliative setting 
is controversial, as not every patient develops 
GOO with disease progression. While only 20 % 
of patients initially present with symptoms of 
GOO, 30–50 % develop GOO during the course of 
their disease [ 3 ,  45 ]. If unresectability of the 
tumour is diagnosed at laparotomy, patients bene-
fi t from double bypass procedures in the long 
term, as this approach may reduce the incidence of 
GOO and obstructive jaundice [ 12 ]. Of note, a 
double bypass procedure including a gastrojeju-
nostomy does not increase postoperative morbid-
ity compared to biliary bypass alone [ 12 ,  46 ]. In 
contrast, a gastrojejunostomy performed in a sec-
ond step with arising symptoms of GOO has a 
postoperative mortality risk of up to 22 % [ 47 ,  48 ]. 

 Two RCTs and one prospective cohort study 
aimed at answering the question whether a pro-
phylactic gastroenterostomy should be performed 
in asymptomatic palliative patients (Table  12.4 ) 
[ 46 ,  49 ,  50 ]. Lillemoe et al. [ 49 ] randomized 87 
patients with unresectable periampullary cancers 
diagnosed upon laparotomy without impending 
risk of GOO to either retro-colic gastrojejunos-
tomy ( n  = 44) or no gastrojejunostomy ( n  = 43). 
They reported no postoperative mortality and a 
median survival of 8.3 months in both groups 
[ 49 ]. Within the group without prophylactic gas-
trojejunostomy, 8 patients (19 %) developed late 
GOO requiring a therapeutic intervention com-
pared to none in the prophylactic treatment arm. 
Postoperative morbidity (32 % vs. 33 %) and 

length of hospital stay (8.5 vs. 8 days) did not 
differ signifi cantly between the two groups [ 49 ]. 
Similarly, 65 patients were randomized to receive 
either a single bypass (29 patients with bilio- 
digestive anastomosis) or a double bypass (36 
patients with both bilio-digestive and gastroen-
teric anastomoses) at the time of intraoperative 
diagnosis of unresectable periampullary cancer 
[ 46 ]. To be included in the study, patients were 
required to present neither signs of GOO nor any 
endoscopic treatment for more than 3 months. 
Late GOO developed in two patients in the dou-
ble bypass group (5.5 %) compared to 12 patients, 
who received a single bypass (41.4 %),  p  = 0.001 
[ 46 ]. There was no signifi cant difference in post-
operative morbidity including delayed gastric 
emptying (17 % vs. 3 %,  p  = 0.12), median length 
of stay (11 vs. 9 days,  p  = 0.06), quality of life and 
median survival (7.2 vs. 8.4 months,  p  = 0.15) 
[ 46 ]. Finally, 66 patients with unresectable peri-
ampullary adenocarcinoma were prospectively 
enrolled to receive either a single bilio-digestive 
bypass ( n  = 22) or, in the presence of GOO, a 
double bypass ( n  = 44) [ 50 ]. The authors did not 
report any difference in postoperative morbidity 
and mortality. Of note, seven patients in the sin-
gle bypass group (31 %) developed late GOO 
within 6 months after the bypass [ 50 ].

   Finally, a recent meta-analysis including the 
aforementioned studies summarized 218 patients 
in total [ 51 ]. The results confi rmed a signifi cant 
lower risk of late GOO after prophylactic double 
bypass compared with bilioenteric bypass only 
[ 51 ]. Again double bypass surgery did not add 

   Table 12.4    Prospective studies comparing double bypass with single bilioenteric bypass for unresectable pancreatic 
cancer   

 First author 
(year)  Study design  Patients  Morbidity (%)  GOO (%)  Survival (months) 

 Double 
bypass 

 Single 
bypass 

 Double 
bypass 

 Single 
bypass 

 Double 
bypass 

 Single 
bypass 

 Double 
bypass 

 Single 
bypass 

 Lillemoe 
et al. (1999) 
[ 49 ] 

 RCT monocentre  44  43  32  33  0*  19  8.3  8.3 

 Shyr et al. 
(2000) [ 50 ] 

 Prospective 
cohort trial 

 44  22  11  14  nd  32  5  8 

 Van Heek 
et al. (2003) 
[ 46 ] 

 RCT multicentre  36  29  11  8  6*  41  7.2  8.4 

   GOO  gastric outlet obstruction 
 * p  < 0.05  
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morbidity or mortality, when compared with sin-
gle bypass or no bypass procedures. The authors 
did not fi nd any increased rate of delayed gastric 
emptying after gastrojejunostomy, which is of 
special concern in this group of patients. They 
conclude that there is suffi cient evidence to rec-
ommend prophylactic double bypass surgery for 
patients found to have unresectable periampul-
lary malignancy diagnosed at laparotomy and 
who need a bilioenteric diversion [ 51 ]. 

 Former gastroenteric diversion techniques for 
malignant GOO aimed at placing the anastomo-
sis as far as possible from the actual tumour site. 
Therefore, gastrojejunostomy was usually per-
formed mainly in an ante-colic fashion. However, 
there is now evidence that retro-colic gastrojeju-
nostomy is associated with a lower rate of post-
operative delayed gastric emptying [ 52 ]. 
Surgeons at the Johns Hopkins Hospital assessed 
the rate of postoperative delayed gastric empty-
ing following gastrojejunostomy in the palliative 
setting [ 2 ,  53 ]. The fi rst retrospective study com-
pared complications of ante- vs. retro-colic gas-
trojejunostomies. The authors reported delayed 
gastric emptying in 6 % of the patients operated 
in a retro-colic fashion compared to 17 % in the 
group with ante-colic gastrojejunostomy [ 53 ]. 
Similarly a subsequent study evaluated 180 
patients, who received a retro-colic gastrojeju-
nostomy and showed a 9 % rate of delayed gas-
tric emptying [ 2 ]. Finally, a RCT documented a 
2 % rate of delayed gastric emptying in patients 
receiving a prophylactic retro-colic gastrojeju-
nostomy after being diagnosed with unresectable 
disease upon laparotomy [ 49 ]. 

 The outcome of three different types of gas-
trojejunostomies in patients with malignant GOO 
was compared in a RCT [ 54 ]. A total of 45 
patients were enrolled. One-third received a gas-
trojejunostomy with an anastomosis located 
20 cm distal to the Treitz’s ligament. The second 
group received the same intervention associated 
with duodenal partition with a linear stapler 1 cm 
distal to the pylorus. A reconstruction with a 
Roux-en-Y limb located 60 cm distal to the bilio-
enteric anastomosis was performed in the third 
group. Patients within the fi rst group were more 
frequently symptomatic and showed prolonged 

postoperative gastric emptying [ 54 ]. “Food re- 
entry” was documented by upper gastrointestinal 
imaging in 21 % of the patients within the fi rst 
group. Therefore, the authors proposed duodenal 
partition as an easy procedure to improve out-
come after gastrojejunostomy 20 cm distal to the 
Treitz’s ligament [ 54 ].  

12.4.2     Duodenal Endoscopic 
Stenting 

 At the beginning of the 1990s, after oesophageal 
stenting has been established, the fi rst duodenal 
stents were placed for malignant outlet obstruc-
tion. First outcome reports of the new technique 
were encouraging. Obvious benefi ts comprised 
reduced invasiveness and faster recovery to oral 
intake [ 55 ]. Nevertheless, subsequent studies 
including a longer follow-up period reported 
stent-specifi c complications counterbalancing 
the initially appraised advantages [ 56 ]. 

 Three RCTs compared duodenal stent place-
ment with surgical gastrojejunostomy for 
malignant GOO (Table  12.5 ) [ 57 – 59 ]. These 
studies shared one shortcoming, which is a 
relatively small number of patients ( n  = 18, 
27 and 39, respectively). Two RCTs ( n  = 18 
and 27) favoured duodenal stenting over sur-
gery because of a shorter length of hospital 
stay, shorter time to oral intake and decreased 
pain scores associated with stenting [ 57 ,  58 ]. 
A systematic review summarized two of the 
three RCTs with additional prospective and 
retrospective studies in order to compare endo-
scopic stenting with gastrojejunostomy [ 56 ]. 
The review evaluated 1,046 patients after a 
duodenal stenting procedure and 297 patients 
who underwent a gastrojejunostomy in the pal-
liative setting [ 56 ]. A signifi cant shorter time 
to oral intake and a shorter length of hospital 
stay favoured duodenal stenting compared to 
the surgery group (mean hospital stay 7 vs. 
13 days, respectively) [ 56 ]. There was neither 
any difference between groups in terms of 
persistence of obstruction nor early and late 
major complications. Stent migration and stent 
obstruction by tumour ingrowth or food were 
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frequent complications in the stenting group, 
whereas complications after gastrojejunostomy 
included anastomotic leakage and dysfunction. 
However, the re-intervention rate was signifi -
cantly higher following duodenal stenting com-
pared to surgery (18 % vs. 1 %, respectively). In 
conclusion, the authors recommended duodenal 
stenting in patients with a short life expectancy, 
because of the advantages in early time points, 
but they supported surgery for patients expected 
to live more than 2 months in order to avoid fre-
quent re-interventions.

   The largest RCT so far was published 2 years 
after the systematic review and outlined a cost 
analysis comparing duodenal stenting with sur-
gery ( n  = 39) [ 59 ]. Total costs per patient turned 
out to be higher in the surgery group, when com-
pared with the stenting procedure (12,433€ vs. 
8,819€, respectively). Higher costs were mainly 
due to the initial procedure with higher personnel 
and hospital costs after surgery (8,315€ vs. 
4,820€,  p  < 0.001). However, 25 % of stented 
patients suffered from recurrent GOO vs. only 
one case of GOO among the 18 patients receiving 
a gastrojejunostomy [ 59 ]. The authors concluded 
that a surgical approach can still be recommended 
for patients with a life expectancy exceeding 2 
months [ 59 ]. 

 In summary endoscopic duodenal stenting 
proves to be benefi cial in the early postopera-
tive course. However, recurrent GOO makes 
surgery more favourable, if survival exceeds 2 
months.   

12.5     Palliative 
Pancreatoduodenectomy 

 Despite ongoing progress in the fi eld of preopera-
tive staging, surgeons are still confronted with unre-
sectable or “borderline resectable” disease upon 
laparotomy. This situation urges the decision 
whether to risk a resection with the possibility of 
positive resection margins or to restrict the proce-
dure to a biliary and intestinal diversion. 
Histopathologic assessment after resection of pan-
creatic head adenocarcinoma reveals, altogether, a 
microscopic incomplete resection ranging between 
14 and 60 % [ 60 ,  61 ]. In the decision-making pro-
cess, morbidity, mortality and worse quality of life 
associated with this extensive procedure have to be 
balanced. High surgical morbidity rates can pre-
clude patients from receiving palliative chemo- or 
radiation therapy, which have been shown to 
increase survival even in the palliative setting [ 62 ]. 
Before the 1990s, pancreatoduodenectomy was a 
procedure with high morbidity and mortality rates 
reaching 40 and 25 %, respectively [ 48 ]. In this con-
text, the indication to perform a resection for pan-
creatic carcinoma was restricted to patients, in 
whom curative intent appears feasible. The current 
mortality rates for pancreatic resection decreased 
under the benchmark of 3 %, challenging the indi-
cation of pancreatic resection in locally advanced 
disease [ 63 ]. A large retrospective study comparing 
outcome of palliative pancreatectomy (R1 resec-
tion) with palliative bypass procedure, adjusted for 
age and local organ invasion in the absence of 

   Table 12.5    RCTs comparing duodenal stent and gastrojejunostomy for malignant outlet obstruction in patients with 
unresectable pancreatic cancer   

 First author 
(year)  Intervention  Patients 

 Success of 
intervention 
(%) 

 Resolution 
of GOO (%) 

 Length of 
hospital 
stay (days) 

 Morbidity 
(%) 

 Follow-up 
(months) 

 30-day 
mortality (%) 

 Fiori et al. 
(2004) [ 57 ] 

 oGJ  9  100  89  10  22  3  – 
 Stent  9  100  100  3.1*  22  3  – 

 Mehta et al. 
(2006) [ 58 ] 

 lapGJ  14  93  –  11  62*  –  23 
 Stent  13  77  –  5*  0  –  20 

 Jeurnink 
et al. 
(2009) [ 59 ] 

 GJ  18  –  77  –  28  Monthly 
till death 

 – 
 Stent  21  –  62  –  38  – 

   oGJ  open gastrojejunostomy,  lapGJ  laparoscopic gastrojejunostomy,  GJ  composed of 16 oGJ and 2 lapGJ 
 * p  < 0.05  
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 distant metastasis, showed a signifi cant survival 
benefi t in favour of the resection group [ 64 ]. 

12.5.1     Microscopically Incomplete 
Resection (R1) 

 Six retrospective studies compared outcome after 
microscopically incomplete (R1) resection with 
palliative bypass surgery for locally advanced dis-
ease without distant metastasis (Table  12.6 ) [ 60 – 62 , 
 65 – 67 ]. Postoperative morbidity rates did not differ 
between groups. Two studies [ 60 ,  66 ] showed a pro-
longed length of hospital stay in patients receiving 
pancreatic resection, whereas others [ 62 ,  65 ] found 
the opposite. Every single study found a signifi cant 
benefi t in terms of overall survival in favour of pan-
creatic resection. Limitations of data interpretation 
comprise retrospective data collection and a rather 
incomplete documentation of additional therapies 
like chemotherapy. The unknown extent of local 
invasion and lymph node involvement in the bypass 
group adds further bias.

   At this point, these studies represent the best 
available evidence, as a RCT comparing palliative 
pancreatoduodenectomy with  palliative bypass sur-
gery might be diffi cult to justify ethically.  

12.5.2     Macroscopically Incomplete 
Resection (R2) 

 Macroscopic incomplete resection (R2) of pan-
creatic cancer still has a dismal prognosis and has 
no apparent survival benefi t compared to bypass 
surgery [ 67 ]. Signifi cant increased morbidity and 
surgery-related mortality rates after R2 resection 
have been reported when compared to bypass 
surgery [ 68 ]. There is also a negative impact on 
quality of life [ 69 ]. In summary, current literature 
does not show any benefi t of R2 resection; there-
fore it should be avoided.  

12.5.3     Hepatic Metastases 

 Hepatic metastases constitute a contraindication 
for resection of pancreatic adenocarcinoma. 
Some retrospective reports of concomitant pan-
creatoduodenectomy and hepatectomy for meta-
static disease included less than ten patients for 
the most part [ 70 ]. While in selected, otherwise 
fi t patients, an extensive resection is feasible 
without additional morbidity [ 70 ], studies have 
failed to show any survival benefi t after resection 
of metastatic disease.  

   Table 12.6    Retrospective studies comparing palliative resection and bypass procedures for locally advanced pancre-
atic cancer   

 First author 
(year)  Patients  Length of hospital stay  Morbidity (%) 

 Median survival 
(months) 

 Palliative 
resection  Bypass 

 Palliative 
resection  Bypass 

 Palliative 
resection  Bypass 

 Palliative 
resection  Bypass 

 Reinders et al. 
(1995) [ 65 ] 

 36  24  18  25*  44  33  10.2  7.8* 

 Lillemoe et al. 
(1996) [ 62 ] 

 64  62  15  18*  42  32  12  9* 

 Kuhlmann 
et al. (2006) 
[ 66 ] 

 80  90  16  10*  41  31  15.8  9.5* 

 Fusai et al. 
(2008) [ 61 ] 

 40  32  13  11  30  31  18  9* 

 Lavu et al. 
(2009) [ 60 ] 

 37  24  7  5.5*  48  33  15.6  6.5* 

 Wellner et al. 
(2012) [ 67 ] 

 71  117  15  13  34  54  18  10* 

  * p  < 0.05  
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12.5.4     Radiofrequency Ablation 

 A group from Italy published their experience 
with radiofrequency ablation (RFA) of locally 
advanced pancreatic head tumours without  distant 
metastatic disease [ 71 ]. Their fi rst report included 
50 patients with concomitant bypass surgery in 31 
cases (19 double bypasses, 8 gastroenterostomies, 
3 biliary bypass, 1 pancreaticojejunostomy) [ 71 ]. 
Because of the vicinity of the duodenum, heat pro-
duction was reduced from 105 to 92 °C and a cold 
solution was fl ushed into the duodenum. Sticking 
to the aforementioned precautions, they found 
acceptable mortality and morbidity rates of 2 and 
24 %, respectively. The same group recently pub-
lished their experience about 100 consecutive 
patients [ 72 ]. In their cohort, 48 patients were 
treated with RFA up front, while 52 patients 
received different combinations of radiochemo-
therapy and RFA. The authors observed an impres-
sive overall survival of 20 months, though survival 
did not differ according to treatment sequence. 
The idea of tumour downstaging after RFA did 
not, however, prove to be feasible. Of note, they 
reported a negative impact of radiotherapy prior to 
RFA, presumably because of local scarring. 
Therefore, radiotherapy, if applied, should be 
planned after and not before RFA [ 72 ]. Few, but 
severe, adverse effects occurred following RFA 
including portal vein thrombosis in fi ve patients 
and severe duodenal injury in three others [ 72 ]. 

 In summary, the authors concluded that RFA 
can be promoted as a palliative treatment to stabi-
lize disease progression in conjunction with 
chemoradiation.   

12.6     Role of Laparoscopy 
in Palliative Treatment 
of Pancreatic Cancer 

 Laparoscopy with or without ultrasonography 
has been suggested by some authors as a useful 
diagnostic tool to determine resectability along 
with staging computed tomography (CT) and 

EUS [ 73 ]. The idea of laparoscopy fi rst is to 
 prevent a futile laparotomy in patients suffering 
from advanced disease and thereby to improve 
palliative care. 

 Laparoscopy allows a good assessment of the 
intraperitoneal surfaces like the peritoneal lin-
ing or subcapsular liver metastases (Fig.  12.2 ), 
but there are certain limitations concerning the 
assessment of deep liver metastasis or local 
vascular invasion. A meta-analysis assessed the 
benefi ts of diagnostic laparoscopy associated 
with laparoscopic ultrasound [ 74 ]. The authors 
concluded that laparoscopic ultrasound may 
be benefi cial in situations where extensive dis-
ease is assumed and CT scan fails to prove it. 
Additionally, defenders of laparoscopic ultra-
sound point out the refi ned diagnostics including 
an opportunity to get an intraoperative biopsy 
[ 75 ]. Some authors report approximately 31 % 
of otherwise futile laparotomies, which can be 
avoided, thanks to laparoscopy associated with 
laparoscopic ultrasound [ 76 ].

   Recently, several groups tried to fi nd appropri-
ate parameters to predict advanced disease in 
order to select proper candidates for laparoscopy. 
They found different predictors of bad outcomes 
like tumour size above 3 cm [ 77 ], CA 19–9 level 
>1,000 UI/mL [ 78 ,  79 ], daily pancreatic pain, 

  Fig. 12.2    Typical subcapsular liver metastasis in a patient 
with pancreatic adenocarcinoma discovered at laparos-
copy and not detectable by CT scan       
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increased leucocyte counts, hypoalbuminaemia 
and elevated serum levels of CEA [ 6 ]. However, 
none of these parameters has been broadly con-
fi rmed so far. 

12.6.1     Peritoneal Cytology in 
Staging of Pancreatic 
Adenocarcinoma 

 Another advantage of laparoscopy is that perito-
neal washing cytology can be readily performed. 
Different authors aimed at fi nding the signifi -
cance of positive peritoneal lavage cytology in 
the absence of further metastatic disease [ 78 ,  80 , 
 81 ]. The prevalence of isolated positive perito-
neal cytology is low (5–9 %) [ 82 ]. Although 
some groups found that survival after pancreato-
duodenectomy did not differ signifi cantly 
between patients with positive and negative peri-
toneal cytology [ 83 ,  84 ], others showed a poorer 
overall survival similar to stage IV disease [ 82 ]. 

 The impact of positive cytology on therapy 
and outcome remains unclear, and in practice, 
peritoneal cytology is not very useful since defi n-
itive results need 24 h leading to a two-step oper-
ative approach.   

12.7     Pain Management 

 At diagnosis, approximately one third of pancre-
atic cancer patients complain of pain, and 90 % 
of them experience severe pain at the end-stage 
disease [ 85 ]. Therefore, any good palliation must 
focus on pain management in order to improve 
quality of life. Pain origin in pancreatic cancer is 
most likely due to the local infi ltration of adja-
cent structures like the coeliac and the retro- 
pancreatic nerve plexus [ 86 ]. 

 Pain may be controlled through either phar-
macotherapy or interventional methods, some 
of which have been especially developed for 
pancreatic cancer patients. Although pharmaco-
therapy is central for pain control, its applica-
tion is limited because of side effects especially 
with increased opioid dosages [ 86 ]. Stepwise 

escalation of painkillers is based on the three-
step approach published by the World Health 
Organization [ 87 ]. 

12.7.1     Chemical Neurolysis 

 Chemical neurolysis can be performed by para- 
aortic injection of 10 mL of 95 % alcohol or 6 % 
of phenol on both sides to the coeliac axis. Recent 
publications also reported a combination of alco-
hol and local anaesthetics [ 88 ]. In 1993, Lillemoe 
et al. showed that para-aortic alcohol injection is 
able to reduce pain signifi cantly compared to pla-
cebo (saline) [ 89 ]. Mean duration of pain reduc-
tion was 3.3 months after alcohol injection 
compared to 0.8 months with placebo [ 89 ]. 
Laparoscopic neurolysis merits attention, espe-
cially since its combination with staging laparos-
copy is appealing. Recent literature shows equal 
effi cacy and reasonable feasibility of laparo-
scopic neurolysis [ 77 ]. 

 Beside the transperitoneal surgical access, the 
coeliac plexus can be percutaneously reached 
with the patient in prone position. Needle inser-
tion can be followed using CT scan or fl uoros-
copy images [ 79 ]. A meta-analysis including 
1,145 patients reported that pain relief after per-
cutaneous neurolysis could be reached in 89 % of 
cases during the fi rst 15 days and may last after 3 
months in 90 % of the cases [ 90 ]. A RCT showed 
that pain relief exceeded 24 weeks after 95 % 
alcohol injection compared to placebo [ 91 ]. The 
authors found signifi cantly more effi cient pain 
reduction in patients who received chemical neu-
rolysis compared to those treated with opioids 
alone. However, opioid usage and subsequent 
adverse effects did not vary between groups [ 91 ]. 
In contrast, other studies including a recent sys-
tematic review reported a signifi cantly decreased 
opioid consumption [ 79 ,  92 ,  93 ]. 

 The development of endoscopic ultrasounds 
led to a precise anatomical visualization of the 
coeliac plexus by endoscopic routes making 
it a useful tool for interventional neurolysis. 
Moreover, endoscopy may also combine stent-
ing procedure and/or ultrasound-guided tumour 
biopsy. A recent meta-analysis of 8 studies, 
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summarizing 283 patients, assessed outcomes 
after endoscopic neurolysis. A favourable pain 
control after endoscopic procedure was reached 
in 80 % of patients [ 94 ]. Furthermore, bilateral 
neurolysis proved to be more effi cient than the 
unilateral approach with pain reduction in 84.5 
and 48 % of the cases, respectively [ 94 ]. In con-
trast, a RCT compared endosonography-guided 
injection of a bupivacaine/alcohol solution 
at one or two sides of the coeliac trunk. They 
included 50 patients and did not fi nd any sig-
nifi cant difference in pain reduction between the 
two groups [ 14 ]. Therefore the authors favoured 
the one-application approach in order to reduce 
risks. After 3 months, 79–88 % of patients 
reported sustained pain reduction [ 88 ,  95 ]. 

 In summary, chemical neurolysis improves 
pain control when used in association with phar-
macotherapy, thereby reducing opioid consump-
tion and opioid adverse effects and contributing 
to improve quality of life.  

12.7.2     Splanchnicectomy 

 Transhiatal bilateral splanchnicectomy can be per-
formed for pain control regardless of local tumour 
extension. Neurectomy was initially performed in 
the posterior and inferior mediastinal space, which 
can be reached by a transhiatal approach described 
by Dubois [ 96 ]. Pain relief could be achieved 
immediately after the intervention in more than 
80 % of the cases and effi ciently lasted after 3 
months in 75 % of patients [ 97 – 99 ]. 

 A minimal invasive left thoracoscopic 
splanchnicectomy has been proposed as an alter-
native to chemical neurolysis [ 100 ,  101 ]. Other 
groups insisted on bilateral splanchnicectomy, as 
described by Cuschieri et al., in order to reduce 
pain recurrence [ 102 ]. However, defenders of 
unilateral splanchnicectomy pointed out side 
effects like diarrhoea and hypotension, which 
signifi cantly impact quality of life. In brief, tho-
racoscopic splanchnicectomy is a minimally 
invasive procedure with a low morbidity rate of 
4–9 % and a rather short median hospital stay of 
3 days [ 103 ,  104 ]. Extent of splanchnicectomy is, 
however, still the subject to ongoing debate. 

 The effects of percutaneous chemical neuroly-
sis (bilateral approach) were compared with left 
thoracoscopic splanchnicectomy in a prospective 
study [ 105 ]. There was no difference in pain 
reduction between the two techniques. However, 
the authors showed a signifi cant benefi t concern-
ing quality of life favouring the percutaneous 
approach. Surprisingly, a RCT initiated to clarify 
the role of interventional procedures in associa-
tion with pharmacotherapy failed to show any 
difference [ 106 ]. Patients with malignancies of 
the pancreas or other upper gastrointestinal tract 
cancers ( n  = 65) were randomized to receive 
either pharmacotherapy alone or pharmacother-
apy with additional chemical neurolysis or thora-
coscopic splanchnicectomy. The primary end 
point was pain relief 2 months after treatment. 
The authors explained the negative fi nding by a 
too small sample size and the absence of blind 
randomization [ 106 ]. 

 According to the multidisciplinary approach 
of unresectable pancreatic cancer, we suggest a 
schematic algorithm of pain taking into account 
the benefi ts and limits discussed earlier 
(Fig.  12.3 ).

        Conclusion 

 Palliative treatment strategies for unresectable 
pancreatic cancer have to be adapted to the 
expected survival and should focus on the 
quality of life of the patients. Many different 
therapeutic options have been introduced, but 
a few have reached a consensual acceptance. 
After a diagnosis of unresectable disease, non-
surgical approaches should be prioritized in 
order to keep hospital stay as short as possible 
and not delay systemic chemotherapy. 
  Despite remarkable progress of imaging 
and diagnostic laparoscopy, some patients are 
still diagnosed with unresectable disease at 
laparotomy. In this context, therapeutic or pre-
ventive double bypass and chemical neuroly-
sis should be performed during laparotomy. 
These procedures can be performed in one 
step to prevent biliary and enteral obstruction 
as well as pain exacerbation due to tumour 
invasion. It is paramount that surgeons treat-
ing such patients are able to make the right 
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decision during laparotomy and to perform 
such palliative surgery. 
  Furthermore, since morbidity and mortality 
of pancreatoduodenectomy have dramatically 
decreased in the last decades, a more aggressive 
approach towards resection can be  justifi ed. 
Recent data clearly support a survival benefi t in 
patients with R1 resection compared to double 
bypass procedures. It remains to be defi ned 
what is the right place of palliative resection in 
the therapeutic decision. 
  Palliation of pancreatic cancer patients is 
today more than ever a multidisciplinary task, 
which must rely on a competent interdisci-
plinary teamwork.     
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        Cholestasis associated with obstruction of the 
biliary tract can be debilitating and signifi cantly 
impacts on quality of life. Cholangiocarcinomas 
are the main indication for surgical palliation, 
in the form of a biliary- enteric bypass. These 
may be undertaken following failed attempts at 
endoscopic stenting and when unresectable dis-
ease is discovered at exploratory laparotomy. 
In selected patients, surgical bypass effectively 
palliates the symptoms of biliary tract obstruc-
tion. Neuroendocrine tumours are the predomi-
nant indication for palliative liver resection. 
Cytoreductive liver resections for neuroendo-
crine tumours can be associated with enhanced 
survival and can relieve symptoms caused by the 
mechanical effects of the tumour and hormone 
secretion. There is minimal evidence to support 
undertaking cytoreductive liver resections in 
other malignancies. Occasionally, when all other 
treatments have failed, a liver resection can be 
undertaken with the aim of improving tumour-
related symptoms.  

13.1         Biliary Tract 

 The main conditions involving the biliary tract 
that may require surgical palliation are cholan-
giocarcinomas and primary sclerosing cholangi-
tis. Although both are uncommon, palliation is 
particularly important as cholestasis arising from 
biliary tract obstruction can profoundly affect 
both survival and quality of life. Knowledge of 
the surgical options for achieving biliary tract 
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decompression and the outcomes associated 
with these are important to ensure all appro-
priate approaches are considered, when either 
endoscopic interventions fail or unresectable dis-
ease is discovered at exploratory laparotomy for 
potentially operable cholangiocarcinomas. 

13.1.1     Hilar Cholangiocarcinoma 

 Most patients with hilar cholangiocarcinomas 
have unresectable disease at presentation and 
require palliation of their symptoms, particularly 
pruritus and cholangitis. Studies have failed to 
demonstrate any signifi cant difference in overall 
survival between patients with hilar cholangio-
carcinomas who undergo surgical and nonsurgi-
cal procedures to relieve biliary obstruction 
[ 1 ,  2 ], and percutaneous, endoscopic and com-
bined biliary stents should be regarded as fi rst-
line palliative treatment [ 3 ]. Palliative surgery 
has an important role in patients with a good esti-
mated life expectancy (>6 months) in whom bili-
ary stenting has failed, and it should also be 
considered in patients who are found to have 
unresectable disease at exploratory laparotomy. 
Although palliative surgery is associated with a 
greater early morbidity and mortality than biliary 
stenting, it palliates jaundice more effectively in 
the long term resulting in a lower incidence of 
readmission to hospital [ 4 ]. 

13.1.1.1     Segment III 
Cholangiojejunostomy 

 The most common surgical approach for the pal-
liation of hilar cholangiocarcinoma is a biliary- 
enteric bypass to segment III. This is technically 
easier than a right-sided intrahepatic bypass as 
the left-sided ducts exhibit more constant anat-
omy and are more readily accessible. The seg-
ment III duct can be identifi ed by dissection at 
the left base of ligamentum teres and is usually 
located posterosuperior to the segmental portal 
vein branch. An anterior hepatotomy (aided by 
the use of intraoperative ultrasound) to the left of 
the falciform ligament can enhance exposure of 
the duct (Fig.  13.1a ) [ 6 ]. A 10 mm side-to-side 
Roux-en-Y biliary anastomosis is then performed 
(Fig.  13.1b, c ).

   For cholestasis to be relieved, a minimum of 
30 % of the liver parenchyma, or two liver seg-
ments, should be drained [ 7 ]. It has long been 
recognised that unilateral hepatic drainage can 
successfully palliate hilar cholangiocarcinomas 
even when communication between the left and 
right ductal systems is prevented by tumour 
growth [ 8 ]. Relative contraindications for a seg-
ment III cholangiojejunostomy include infection 
in an obstructed right ductal system (commonly 
precipitated by previous attempts at stenting), 
atrophy of the left lobe arising secondary to 
 vascular involvement, extensive metastases in the 
left lobe and tumour involvement of the second-
ary branches of the left ductal system [ 6 ,  7 ,  9 ]. 

 Most studies reporting the outcomes for seg-
ment III cholangiojejunostomies include cohorts 
of patients with hilar cholangiocarcinomas and 
gall bladder cancers [ 6 ,  9 – 13 ]. Focusing only on 
hilar cholangiocarcinomas, segment III cholan-
giojejunostomies are associated with a morbidity 
rate of 17–55 % and a perioperative mortality rate 
of 0–33 % [ 6 ,  7 ,  10 ]. Mean survival following the 
procedure is 5–9 months, with a maximum sur-
vival of 19 months (Table  13.1 ) [ 7 ,  10 ].

   Factors associated with signifi cantly reduced 
survival following a segment III cholangiojeju-
nostomy for cholangiocarcinoma include devel-
opment of an anastomotic leak and stage IV 
disease [ 6 ]. Jarnagin et al. describe a subgroup of 
20 patients who underwent segment III bypasses 
for hilar cholangiocarcinoma. Of these 20 
patients, seven (35 %) were readmitted with bili-
ary sepsis, and three (15 %) required further bili-
ary intervention. The patency rate for segment III 
bypass at 1 year was 80 %. 

 Traynor et al. report quality of life following 
segment III bypasses for hilar cholangiocarci-
noma in the form of a “comfort index”, the dura-
tion of symptom-free survival expressed as a 
percentage of total survival [ 7 ]. They describe a 
comfort index of 91 % with a mean survival of 9.2 
months. This compares with a comfort index after 
stenting in the region of 50 % [ 11 ]. Of the 48 
patients undergoing a segment III bypass described 
by Traynor et al., bilirubin levels normalised in 35 
patients (73 %) fell to 50 % of their preoperative 
value in 11 patients (23 %) but fell by less than 
50 % in the remaining two patients [ 7 ].  
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a b

c

  Fig. 13.1    ( a ) Position of the segment III bile duct and the 
use of intraoperative ultrasound to aid location. ( b ) A 2 cm 
bilioenteric anastomosis is constructed using an isolated 

Roux loop. ( c ) The fi nished bilioenteric anastomosis after 
completion of the anterior row of sutures (Reprinted with 
permission from Dennison and Maddern [ 5 ])       

   Table 13.1    Outcomes following segment III cholangiojejunostomy for hilar cholangiocarcinoma   

 Authors 
 Number of patients with 
hilar cholangiocarcinomas  Morbidity 

 Number of 
biliary leaks 

 Perioperative 
mortality 

 Survival, 
months 

 Blumgart et al. [ 14 ]  28  NR  NR  6 (21 %)  NR 
 Traynor et al. [ 7 ]  48  8 (17 %)  4 (8 %)  3 (6 %)  Mean, 9.2 

 Maximum, 19 
 Jarnagin et al. [ 6 ]  20  11 (55 %)  6 (30 %)  0  Median, 18.5 
 Launois et al. [ 10 ]  12  NR  NR  4 (33 %)  Mean, 5 

 Maximum, 11 

   NR  not reported  

 

13 Biliary Tract and Liver



174

13.1.1.2     Right-Sided 
Cholangiojejunostomy 

 For those patients in whom a segment III bypass 
is not feasible, a right-sided cholangiojejunos-
tomy may be undertaken. Right-sided drainage 
requires identifi cation of either the right anterior 
sectoral or segmental ducts, which is aided by 
intraoperative ultrasound following cholecystec-
tomy (Fig.  13.2 ).

   Division of the liver parenchyma in the base 
of the gall bladder fossa exposes the anterior sec-
toral duct that is usually utilised for right-sided 
intrahepatic bypasses [ 15 ]. A side-to-side biliary- 
enteric anastomosis is constructed using a Roux-
en- Y loop of jejunum. 

 Jarnagin et al. report outcome data from 14 
patients who underwent a right sectoral bypass 
for hilar cholangiocarcinoma [ 6 ]. There was a 
signifi cantly higher 30-day mortality in patients 
undergoing a right-sided bypass than in those 
undergoing a segment III bypass (21.4 vs. 0 %). 
In addition, the rate of late bypass failure was 
greater for those undergoing a right sectoral 
bypass, and this group also required a signifi -
cantly greater number of postoperative biliary 
interventions (55 % right sectoral vs. 15 % seg-
ment III). These observations probably refl ect the 
greater technical challenge associated with right- 
sided intrahepatic bypasses and emphasise the 
fact that a segment III cholangiojejunostomy is 
preferable.   

13.1.2     Distal Cholangiocarcinoma 

 As for hilar cholangiocarcinomas, the major-
ity of patients requiring palliative treatment for 
unresectable distal disease are managed with a 
biliary stent. Stents for distal biliary obstruction 
are easier to place than those for hilar obstruc-
tion and have a greater long-term patency 
rate [ 16 ]. A recent meta-analysis comparing 
stenting and surgical bypass for malignant dis-
tal biliary obstruction revealed no difference in 
therapeutic success rates between the procedures. 
A trend in 30-day mortality in favour of stent-
ing was observed; however, the risk of recurrent 
biliary obstruction was signifi cantly higher in 

this group [ 17 ]. These studies generally include 
patients with malignant distal biliary obstruction 
arising secondary to a number of causes, most 
frequently pancreatic cancer, rather than solely 
including patients with distal cholangiocarcino-
mas [ 18 – 22 ]. 

 Although most patients with distal cholangio-
carcinomas are managed palliatively with a bili-
ary stent, the indications for palliative surgery are 
similar to those in hilar disease. Surgical bypass 
should be considered in patients with a distal 
cholangiocarcinoma in whom stenting fails or in 
those who are found to have unresectable disease 
at exploratory laparotomy. In addition, it should 

  Fig. 13.2    Following a cholecystectomy, the segment V 
duct is located using intraoperative ultrasound. Depending 
on the position of the duct, a hepatotomy may be required 
to facilitate the anastomosis (Reprinted with permission 
from Dennison and Maddern [ 5 ])       
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also be considered in occasional patients with a 
relatively long estimated survival [ 3 ]. A num-
ber of factors have been associated with longer 
survival in patients with malignant distal bili-
ary obstruction, including the absence of meta-
static disease and symptomatic gastric outlet 
obstruction, a favourable American Society of 
Anesthesiologists (ASA) score, the absence of 
pain and a normal C-reactive protein (CRP) and 
white cell count [ 21 ,  23 ,  24 ]. 

13.1.2.1     Hepaticojejunostomy/
choledochojejunostomy 

 The preferred procedure to achieve surgical pal-
liation for patients with distal cholangiocarci-
noma depends on the exact site of the tumour 
but is either a hepaticojejunostomy or choledo-
chojejunostomy. It has long been recognised that 
these bypasses yield superior results compared 
to those involving the gall bladder or duodenum 
[ 25 ]. Concomitant gastrojejunostomy as a pro-
phylactic measure to avoid gastric outlet obstruc-
tion is now recommended by most authors [ 26 ]. 
Although only 5 % of patients with malignant 
distal biliary obstruction exhibit gastric outlet 
obstruction at diagnosis, it can develop in up to 
20 % of patients as the disease progresses [ 27 ]. 
Several recent studies including patients with 
malignant distal biliary obstruction, most of 
whom underwent combined biliary and gastric 
bypasses, have shown perioperative mortality 
rates of 0–4 % and median survival ranges from 
6.4 to 8.3 months [ 21 – 23 ]. In the largest study of 
269 patients, 9 % required further surgery, which 
largely refl ects the fact that 23 % of patients who 
did not receive a gastrojejunostomy subsequently 
developed gastric outlet obstruction [ 21 ]. 

 Over the last 10 years, there have been 
increasing reports of laparoscopic bypass proce-
dures. The development of laparoscopic stapling 
devices has allowed gastrojejunostomies and 
cholecystojejunostomies to be conducted with 
relative ease. However, a signifi cant proportion 
of patients are not suitable for a cholecystojeju-
nostomy due to tumour involvement at the junc-
tion of the cystic and hepatic ducts or previous 
cholecystectomy [ 28 ]. Laparoscopic hepaticoje-
junostomies and choledochojejunostomies have 

been described, but they are technically chal-
lenging and not widely practised. Operating time 
associated with these procedures is signifi cant, 
and studies to date consist of small numbers of 
patients.   

13.1.3     Gall Bladder Cancer 

 Unresectable gall bladder cancer is associated 
with a dismal survival of approximately 2–5 
months and nonsurgical methods of palliation 
should therefore be undertaken in the vast major-
ity of patients. If unresectable disease is discov-
ered at exploratory laparotomy a segment III 
bypass may be considered to relieve jaundice. 
However, mortality associated with this bypass in 
patients with gall bladder cancer is as high as 
17 %, and few would reap any long-term benefi t 
[ 6 ]. This group of patients should therefore be 
managed with postoperative endoscopic or per-
cutaneous biliary drainage in preference to a 
biliary- enteric bypass.  

13.1.4     Primary Sclerosing 
Cholangitis 

 Primary sclerosing cholangitis (PSC) is a pro-
gressive cholestatic liver disease of unknown 
aetiology that is associated with infl ammatory 
fi brosis and strictures of the intra- and extrahe-
patic ducts. The prognosis of patients with PSC 
is poor, and the median survival from diagnosis 
to death or liver transplantation is only 9.6 years 
[ 29 ]. Dominant strictures of the extrahepatic bile 
ducts have been described in 10–20 % of patients 
with PSC and are one of the primary indica-
tions for intervention, in the form of palliative 
endoscopic, percutaneous or surgical techniques 
[ 30 – 33 ]. 

 Dominant strictures of the common bile duct 
and common hepatic duct are defi ned as those 
reducing the diameter of the duct to ≤1.5 and 
≤1.0 mm, respectively [ 34 ,  35 ]. Although usu-
ally asymptomatic in the early stages, progres-
sion can give rise to worsening jaundice, 
deteriorating liver function tests and cholangitis. 
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As PSC predisposes to cholangiocarcinoma, 
making a distinction between benign and malig-
nant strictures clinically can be diffi cult. At pre-
sentation approximately 25 % of dominant 
strictures are malignant [ 36 ], and brush cytology 
at endoscopic retrograde cholangiopancreatogra-
phy (ERCP) may provide a diagnosis. A recent 
prospective study of brush cytology obtained at 
ERCP revealed the sensitivity for diagnosing 
cholangiocarcinoma to be 80 % [ 37 ]. In terms of 
radiology, positron emission tomography (PET) 
scanning is superior to conventional investiga-
tions (CT and MRI) in differentiating between 
PSC and cholangiocarcinoma [ 38 ]. If diagnostic 
doubt regarding the nature of a dominant stricture 
exists despite investigation, surgical excision is 
indicated. 

 Non-cirrhotic patients with PSC who are 
symptomatic with cholestasis from a dominant 
stricture can be treated with endoscopic, percuta-
neous or surgical interventions. Non-operative 
interventions have several advantages, including 
lower complication rates, avoidance of a general 
anaesthetic and the ability to repeatedly intervene 
without altering biliary anatomy or compromis-
ing the possibility of a future liver transplant. 
They should therefore be regarded as fi rst-line 
procedures for the treatment of symptomatic 
dominant strictures in non-cirrhotic patients with 
PSC. Many surgeons now advocate orthotropic 
liver transplantation as the only defi nitive form of 
treatment for non-cirrhotic patients with a domi-
nant stricture; however, excision of the extrahe-
patic biliary tree and reconstruction using a Roux 
loop have been described [ 39 – 41 ]. Undoubtedly, 
cirrhotic patients with PSC are best managed 
with a liver transplant as other surgical treatments 
are associated with high operative mortality rates 
and poor long-term survival [ 42 ]. 

13.1.4.1     Biliary Resection and Bypass 
 In most patients with PSC, the hepatic duct bifur-
cation is the region most severely affected [ 43 ]. 
As such, resection of the extrahepatic ducts along 
with the hepatic bifurcation and reconstruction 
with a hepaticojejunostomy has been described. 
A number of authors have also advocated the use 
of long-term bilateral transhepatic biliary stents 

with this approach, to reduce the risk of future 
strictures [ 39 – 41 ]. A recent study described out-
come data for 77 patients who underwent resec-
tion of the extrahepatic ducts and hepatic 
bifurcation with hepaticojejunostomies and tran-
shepatic biliary stents. The 30-day mortality for 
these patients was 3.9 % with a perioperative 
complication rate of 38.7 %, the most frequent 
complications being cholangitis (24 %) and a bile 
leak (9.1 %). Bilirubin levels fell signifi cantly 
postoperatively, and at 3 years, 57 % of patients 
had no PSC-related admissions. Survival rates at 
5 and 10 years were 76 and 53 %, respectively 
[ 39 ]. When transhepatic stents are inserted, these 
require multiple replacements in the long term. 
However, of more concern is the fact that surgery 
involving the biliary tree can increase the mor-
bidity and mortality associated with subsequent 
liver transplant [ 44 – 46 ]. 

 In summary, palliative excision of the biliary 
tree and reconstruction using a Roux loop for 
PSC have been described. However, this approach 
has declined in popularity due to improvements 
in endoscopic techniques, greater access to liver 
transplantation and concerns regarding the poten-
tial impact on future transplantation. Although 
still advocated by some authors [ 39 ], most 
patients can now be treated symptomatically with 
endoscopic techniques, and these can act as a 
bridge to transplantation when required.    

13.2     Liver 

 Most liver resections should be undertaken with 
curative intent. In the palliative setting, they are 
undertaken with two main aims, either to prolong 
survival or for symptom control. Neuroendocrine 
tumours are one of the most frequent indications 
for palliative liver resections, often yielding ben-
efi ts both in terms of survival and symptom con-
trol. The morbidity associated with a liver 
resection is of particular concern when this is 
undertaken with palliative intent and the overall 
prognosis associated with the tumour is an impor-
tant consideration (Table  13.2 ).

   Palliative liver resections are far more appeal-
ing in those tumours that are associated with 
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a better prognosis, for example, renal tumours. 
Although there is very strong evidence to support 
the role of cytoreductive hepatic surgery in neu-
roendocrine tumours, evidence for its role in pro-
longing survival in other tumour types is far more 
limited. Resection may effectively palliate symp-
toms associated with liver tumours in a select 
group of patients in whom all conservative 
approaches fail. 

13.2.1     Neuroendocrine Tumours 

 Neuroendocrine tumours (NETs) are a diverse 
group of neoplasms that are characterised by 
their relatively slow rate of growth along with 
their propensity to produce and secrete hormones 
and other vasoactive substances. NETs are rela-
tively uncommon tumours; however, evidence 
suggests the incidence is increasing and it is cur-
rently approximately fi ve per 100,000 [ 47 ]. 
Around 85 % of NETs originate from the gastro-
intestinal tract, and the majority of patients have 
liver metastases at the time of diagnosis, which 
substantially reduces survival. Curative (R0) sur-
gical resection is only possible in approximately 
15 % of patients with neuroendocrine liver metas-
tases (NELM); frequently, the extent and locali-
sation of disease means that palliation is the only 
treatment option [ 48 ]. 

13.2.1.1     Liver Resection: Rationale 
 The main aims of palliative liver resections for 
NETs are to improve symptoms (and associ-
ated quality of life) and facilitate the effect of 
non- operative treatments. Palliative resections 
for NELM can also confer a survival benefi t. 

Symptoms from NETs that resections may pal-
liate relate to the mass effects of the tumour 
and those arising from hormones and peptides 
secreted by functional tumours (Table  13.3 ).

   Carcinoid syndrome, arising from the release 
of serotonin and other vasoactive mediators, 
occurs in up to 35 % of patients with NETS [ 49 ]. 
Symptoms include fl ushing, diarrhoea, abdominal 
pain and those arising from cardiac involvement. 
Pancreatic NETs are functional in approximately 
40 % of cases, leading to a variety of symptoms 
[ 50 ] (Table  13.3 ). When endocrinopathies do 
occur, a palliative liver resection can frequently 
treat these symptoms very effectively. In addition 
to liver resections providing symptomatic relief, 
control of associated endocrinopathies may also 
improve overall survival. For example, carcinoid-
related valvulopathies can lead to fatal cardiac 
failure, insulinomas may cause life-threatening 
hypoglycaemia, and gastrinomas can lead to gas-
trointestinal perforation or massive haemorrhage. 
Whilst palliative liver resections may improve 
survival by reducing the frequency of fatal endo-
crinopathies, the magnitude of this effect is dif-
fi cult to determine. The main factor contributing 
to enhanced survival is likely to be the cytoreduc-
tive effect of liver resection. 

 NETs possess a number of key biological 
features that distinguish them from most other 
tumour types and justify the consideration 

   Table 13.2    The prognosis of hepatic metastases and the 
site of the primary tumour   

 Bad prognosis 
associated with 
liver metastases 

 Intermediate 
prognosis 
associated with 
liver metastases 

 Better prognosis 
associated with 
liver metastases 

 Pancreas  Sarcoma  Kidney 
 Stomach  Gastrointestinal 

stromal tumours 
 Adrenal 

 Cutaneous 
melanoma 

 Breast  Gynaecological/
testicular tumours 

    Table 13.3    Clinical features associated with functional 
NETS   

 Tumour  Clinical features 

 Carcinoid  Flushing, diarrhoea, nausea, 
vomiting, abdominal pain, 
bronchoconstriction, fi brosis of the 
tricuspid and pulmonary valves 

 Insulinoma  Confusion, sweatiness, dizziness, 
loss of conscious, relief with eating 

 Gastrinoma  Zollinger-Ellison syndrome; severe 
peptic ulceration, diarrhoea 

 Glucagonoma  Weight loss, diabetes mellitus, 
stomatitis, diarrhoea, necrolytic 
migratory erythema 

 VIPoma  Verner-Morrison syndrome; profuse 
watery diarrhoea, hypokalaemia 

 Somatostatinoma  Cholelithiasis, weight loss, 
diarrhoea, steatorrhoea, diabetes 
mellitus 
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of  palliative liver resections [ 51 ]. NETs charac-
teristically possess a relatively low proliferation 
index, and when distant metastases do occur, 
these are usually limited to the liver. Even in 
the presence of extensive liver metastases, the 
primary tumour often remains resectable. In 
addition, tumour volume correlates well with 
the severity of endocrine symptoms giving pre-
dictable effects from palliative resections. The 
favourable biological features of NETs manifest 
clinically in terms of survival. Survival from met-
astatic NETs far exceeds that associated with an 
equal tumour volume arising from a metastatic 
gastrointestinal adenocarcinoma. These biologi-
cal and clinical features result in NELM being 
the predominant indication for a liver resection in 
the palliative setting. 

 Where major palliative surgery is planned 
with the primary aim of symptomatic relief, the 
morbidity and mortality associated with the pro-
cedure are of paramount importance. As  palliative 
liver resections for NELM are also associated 
with prolonged survival in addition to relief of 
associated symptoms and liver resection is asso-
ciated with low rates of mortality in high volume 
centres, the procedure is clearly justifi ed.  

13.2.1.2     Surgical Considerations 
 Most authors advocate cytoreductive hepatic sur-
gery when at least 90 % of the bulk of the tumour 
can be resected which is very likely to yield a 
successful outcome [ 52 ,  53 ]. In synchronous dis-
ease, concurrent resection of the primary tumour, 
along with hepatic metastases, can be undertaken 
safely in selected patients [ 54 – 56 ]. In the pallia-
tive setting particularly, where patients should 
undergo the minimum possible number of surgi-
cal procedures, adjuncts to resection can be help-
ful (vide infra). Successful palliative outcomes 
can be obtained in those with bilobar NELM 
[ 57 ]. Every case must be assessed on an individ-
ual basis, considering the potential benefi ts from 
surgery, along with the patients’ comorbidities 
and the risks involved. 

 Symptoms associated with functional NETs 
must be controlled prior to surgical interven-
tion to reduce the risk of complications. All 
patients with carcinoid syndrome must receive 

 prophylactic administration of a somatostatin 
analogue to prevent potential carcinoid crisis, 
characterised by profound fl ushing, broncho-
spasm, tachycardia and a labile blood pressure. 
This may be precipitated by anaesthetic induc-
tion or handling of the tumour intraoperatively. 
The use of short- acting octreotide is recom-
mended, which is administered as a constant 
intravenous infusion. It is initiated at least 12 h 
prior to surgery and continued for up to 48 h post-
operatively [ 50 ]. Similar prophylactic measures 
may be required for the problems associated with 
pancreatic NETs, for example, a glucose infu-
sion for insulinomas and potassium replacement 
therapy for VIPomas.  

13.2.1.3     Liver Resection: Results 
 To date, no prospective trials have been con-
ducted to determine the results of palliative liver 
resections for NELM. A number of retrospective 
studies have attempted to assess the results of 
liver resections for NETs; however, frequently 
these trials have included both curative and pal-
liative procedures. Primarily due to the small 
number of patients involved in these studies, out-
come measures for the two groups are often not 
reported separately. Table  13.4  shows studies 
which detail outcome measures, in terms of either 
endocrine symptoms or survival, specifi cally for 
cohorts of patients who have undergone palliative 
liver resections.

   Palliative liver resections can partially or com-
pletely relieve systemic endocrine-related symp-
toms in more than 80 % of patients with NELM 
[ 54 ,  56 ,  60 ,  63 ,  64 ]. Although variability does 
exist in the defi nition of symptom relief between 
studies, overall the literature does suggest excel-
lent palliation of hormone-related symptoms. 
Over a decade ago, Que et al. showed similar ini-
tial symptomatic response rates in patients under-
going liver resections for NELM regardless of 
whether these procedures were undertaken with 
curative or palliative intent [ 56 ]. The distinguish-
ing feature was the earlier recurrence of symp-
toms in patients who had undergone palliative 
rather than curative resections (11.3 vs. 20.4 
months). Palliative resections were undertaken if 
the primary tumour and 90 % or more of the 
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hepatic disease were deemed resectable. Although 
few other studies specifi cally report the duration 
of symptom relief in those undergoing palliative 
resections, where reported the fi gures are similar 
to those obtained by Que et al. [ 54 ,  58 ]. 

 The 5-year survival of patients with NELM 
treated with only medical therapy is 20–40 % 
[ 68 ,  69 ]. Sarmiento et al. report one of the larg-
est single-institution studies of hepatic resec-
tions for NELM [ 62 ]. This series of 170 patients 
revealed 5- and 10-year survival rates of 61 and 
35 %, respectively. However, curative resec-
tions were undertaken in 44 % of patients, and 
the survival fi gures provided do not distinguish 
between those procedures undertaken with 
curative and palliative intent. Considering pal-
liative resections only, up to 48 % of patients 
survive for 5 years [ 67 ]. Table  13.4  highlights 
the inter-study variability in survival fi gures for 
palliative resections. This variability refl ects dif-
ferences between studies in terms of the types 
of tumours included and the criteria for pallia-
tive resections. For example, Hibi et al. report a 
5-year survival rate of 0 % following palliative 
resections for NELM, but this group consists of 
a disproportionate number of patients with lung 
and pancreatic NETs, which have comparatively 
poor survival outcomes [ 64 ]. Overall, current 
evidence suggests that palliative resection for 
NELM does prolong survival. 

 There is a paucity of data regarding changes in 
quality of life following treatment of NELM. 

 A study by Knox et al. [ 70 ] that included 
patients undergoing hepatic resections for meta-
static carcinoid tumours revealed a statistically 
signifi cant improvement in quality of life indices 
from the third postoperative month. These effects 
were sustained for in excess of 4 years, and fur-
ther assessment was limited by follow-up. When 
symptoms of carcinoid syndrome did recur, these 
were less severe than they had been initially and 
did not signifi cantly affect quality of life.  

13.2.1.4     Adjuncts to Surgery 
 Hepatic resection may be combined with a num-
ber of ablative techniques such as radiofrequency 
ablation (RFA) and cryoablation to provide effec-
tive cytoreduction. Osborne et al. reports the use 

of RFA in patients with bilobar or scattered dis-
ease. Of the 23 patients in the study who under-
went palliative cytoreductive surgery, 11 had 
formal liver resections, six had a wedge resection 
with RFA and six received RFA alone. All 
patients experienced relief from associated endo-
crine symptoms, and the mean survival was 32 
months [ 55 ]. Other studies have also described 
similar encouraging results from the use of RFA 
in the palliative setting [ 63 ,  67 ]. Cryoablation in 
combination with palliative resection is also an 
effi cient method of cytoreduction in terms of 
symptom relief and survival [ 54 ,  66 ]. Although 
results suggest ablative techniques may be a ben-
efi cial adjunct to surgical resection in the pallia-
tive setting, all studies are limited by the relatively 
small number of patients involved. 

 In summary, NELM are one of the main 
 indications for a palliative liver resection. 
Cytoreductive surgery to reduce tumour volume 
by in excess of 90 % is associated with improve-
ments in associated symptoms and prolonged 
survival. Although each individual case should 
be considered in terms of the potential risks and 
benefi ts involved, the literature does provide 
clear justifi cation for the role of palliative resec-
tion in NELM.   

13.2.2     Epithelial Ovarian Cancer 

 More than 35 years ago, a landmark study by 
Griffi ths fi rst conclusively demonstrated an 
inverse relationship between the diameter of 
residual ovarian tumour tissue remaining follow-
ing surgery and patient survival [ 71 ]. Current 
standard treatment for advanced epithelial ovar-
ian cancer (stages III–IV, Table  13.5 ) consists of 
cytoreductive surgery to minimise residual 
tumour volume followed by platinum- and 
taxane- based chemotherapy.

   Intraperitoneal chemotherapy improves sur-
vival compared to intravenous chemotherapy 
alone; however, to be effective, patients must 
fi rst undergo maximal debulking surgery [ 72 ]. 
Optimal cytoreduction, which is usually defi ned 
as residual disease <1 cm, correlates with 
improved survival [ 72 ]. The median survival for 
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advanced ovarian cancer is 3.5 years, and most 
patients develop chemoresistance after 24–36 
months. 

 Although the liver is rarely the only site of 
metastatic disease in advanced ovarian cancer, a 
liver resection can be a component of primary or 
interval cytoreductive surgery. For example, 
when primary cytoreduction in patients with 
stage IV disease included a liver resection for 
metastases arising from peritoneal seeding, the 
5-year progression-free survival rate and overall 
5-year survival were very similar to those in 
patients undergoing cytoreduction for stage IIIc 
disease. No patients experienced any complica-
tions related to hepatic resection, including hemi- 
hepatectomy [ 73 ]. Bristow et al. describe 
outcome data for 37 patients with stage IV dis-
ease and liver metastases [ 74 ]. Of these, optimal 
cytoreduction of both hepatic and extrahepatic 
disease was achieved in six patients who had a 
median survival of 50 months. This compares to 
a median survival of 27 months in patients who 
underwent cytoreduction to achieve optimal con-
trol of extrahepatic disease, but suboptimal con-
trol of hepatic disease. 

 Hepatectomy has also been advocated in the 
setting of recurrent disease. Yoon et al. report a 
study of 24 patients who underwent cytoreduc-
tive surgery including a liver resection, mostly 
for recurrent ovarian cancer in 21 patients [ 75 ]. 
The median duration between the primary treat-
ment and hepatic resection was 5 years, and 
median survival following liver resection was 62 
months (range 6–94 months). Ideal candidates 
for a liver resection for metachronous disease are 
those with a good performance status and favour-
able tumour biology [ 75 ]. 

 Studies concerning the role of cytoreductive 
liver resection for ovarian tumours are limited by 
the small numbers of patients involved and the 
lack of suitable control groups. Palliative liver 
resections for epithelial ovarian tumours are 
advocated by some authors but are currently gen-
erally limited to a highly select group of patients 
[ 73 ,  74 ,  76 ]. A palliative liver resection may be 
considered in patients with a good performance 
status, a favourable prognosis and disease that is 
suitable for optimal cytoreduction (<1 cm).  

13.2.3     Testicular Germ Cell Tumours 

 There are a number of situations in which resec-
tion of liver metastases from testicular germ cell 
tumours is indicated. Firstly, patients with metas-
tases from non-seminomatous tumours treated 
with chemotherapy that persist on follow-up 
imaging, with normalisation of tumour markers, 
should be resected. Secondly, residual disease 
should be resected after salvage chemotherapy 
when tumour markers normalise or plateau. 
Thirdly, resection should be considered if pro-
gression is evident despite salvage chemotherapy 
[ 77 ]. Some authors have termed liver resections 
in these situations “cytoreductive”; however, they 
should only be undertaken if complete resection 
of the tumour is feasible [ 78 ]. Unlike the situa-
tion with ovarian cancer, there is no evidence to 
support liver resection in situations where macro-
scopic disease cannot be resected in full [ 77 ]. This 
point is illustrated in a study reported by Rivoire 
et al. that included 37 patients who underwent a 
liver resection for metastatic testicular germ cell 
tumours [ 79 ]. Complete resection was achieved 
in all but two patients who subsequently died at 
20 and 34 months. These patients had a signifi -
cantly poorer prognosis compared to the group 
as a whole, who had a 63 % 5-year survival rate.  

13.2.4     Breast Cancer 

 Although breast cancer is common, isolated liver 
lesions occur in only 1–5 % of patients with met-
astatic disease. Studies reporting liver resections 

   Table 13.5    International Federation of Gynaecology and 
Obstetrics (FIGO) staging of ovarian cancer   

 Stage of 
ovarian cancer  Description 

 I  Limited to one or both ovaries 
 II  Pelvic extension or implants 
 III  Peritoneal implants outside of the 

pelvis; or limited to the pelvis with 
extension to the small bowel or 
omentum 

 IV  Distant metastases 
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undertaken for breast cancer metastases gener-
ally include small numbers of patients, lack suit-
able control groups and are retrospective, making 
it diffi cult to draw fi rm conclusions. Some 
authors advocate consideration of a liver resec-
tion in selected patients with no extrahepatic dis-
ease in whom negative margins are thought 
possible [ 80 ,  81 ]. Evidence concerning liver 
resections undertaken with positive margins and 
in the presence of extrahepatic disease is far more 
contradictory and the procedures controversial. 

 The anticipated likelihood of undertaking R0 
liver resection has been a selection criterion in 
many studies. Although a number of studies 
report improved survival in the presence of nega-
tive hepatic resection margins [ 82 – 84 ], a notable 
study by Elias et al. refutes this [ 85 ]. This study 
included 54 patients with metastatic breast can-
cer, 44 of whom underwent R0 liver resection, 
with R1/R2 resections in the remainder. Median 
survivals in patients with R0 and R1/R2 resec-
tions were 40 and 31 months, respectively. No 
statistically signifi cant difference in survival was 
evident between the groups. However, it could be 
that the effects of surgical margins in the study 
were confounded by the use of intra-arterial che-
motherapy [ 86 ]. 

 Evidence relating to liver resection in the pres-
ence of extrahepatic disease is similarly contra-
dictory. Some studies have reported good results 
for liver resections undertaken in the presence of 
extrahepatic disease, but these series included 
few patients and those with extrahepatic disease 
represented a small proportion of the total num-
ber included [ 83 ,  87 ]. Bone metastases from 
breast cancer have a more indolent course than 
metastases involving other sites. Isolated bone 
metastases should therefore not necessarily pre-
clude consideration of a liver resection; however, 
again, the number of patients involved in studies 
has been small [ 80 ,  81 ].  

13.2.5     Renal Cell Carcinoma 

 Up to 50 % of patients with renal cell carcinoma 
(RCC) develop metastases, and in 20 % there is 
involvement of the liver. The liver is rarely the 

sole site of metastatic spread, and involvement 
usually indicates the presence of widespread 
disease. Whilst debulking liver resections are 
not indicated for metastatic RCC, there is evi-
dence to support resections despite the presence 
of extrahepatic disease, which is itself amena-
ble to treatment. Two large studies report series 
of patients who underwent liver resections for 
metastatic RCC. In both studies, the presence 
of extrahepatic disease, which was amenable 
to treatment, did not signifi cantly impact on 
overall survival. Overall 5-year survival rates 
of 26 and 43 % were reported for liver resec-
tions undertaken for RCC [ 88 ,  89 ]. Favourable 
outcomes in the presence of widespread disease 
refl ect the relatively indolent nature of RCC. 
Prognostic factors predicting long-term sur-
vival after liver resection for RCC include a dis-
ease-free interval of >24 months prior to liver 
resection and tumour-negative hepatic resection 
margins [ 90 ].  

13.2.6     Intrahepatic 
Cholangiocarcinoma 

 There are minimal data, including only a small 
number of patients, on the role of non-curative 
resection of intrahepatic cholangiocarcinomas 
(ICC). Palliative resection of ICC has been asso-
ciated with a survival benefi t [ 91 ]; however, this 
is not a consistent fi nding throughout all studies 
[ 92 ]. When reported, the survival gain associated 
with palliative resection, compared to nonsurgi-
cal treatment, is in the region of a month (10 vs. 
9 months) [ 91 ]. Given the survival benefi t associ-
ated with a palliative resection is minimal and the 
overall prognosis is poor, palliative approaches 
other than surgery are appropriate for the vast 
majority of patients with ICC that is not amena-
ble to curative resection.  

13.2.7     Symptom Relief 

 A number of debilitating symptoms may arise 
from the presence of liver tumours, including 
intractable pain caused by stretching of the liver 
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capsule, persistent pyrexias, malaise and nausea 
resulting from tumour infarction and necrosis 
and acute complications such as bleeding and 
infection. A palliative liver resection may be con-
sidered in these circumstances when all other 
conservative treatments have failed. The risks 
associated with a liver resection, in the very small 
minority of patients with advanced disease who 
fail to adequately respond to conservative treat-
ments, are substantially higher than in those 
undergoing curative surgery. The associated risks 
and benefi ts therefore need to be carefully con-
sidered; however, in a highly select group of 
patients, a palliative liver resection can be a very 
effective way of relieving troublesome, refrac-
tory symptoms. 

 Evidence specifi cally relating to the symp-
tomatic benefi ts associated with palliative liver 
resections is sparse. One study reports six patients 
who underwent palliative liver resections for 
debilitating symptoms, mostly uncontrollable 
pain. All experienced adequate palliation so that 
they were able to return to activities of daily liv-
ing independently following recovery from sur-
gery [ 93 ]. A small number of reports describe the 
benefi cial effects of palliative liver resection in 
patients with bleeding arising from hepatocellu-
lar carcinomas, occurring either via spontaneous 
rupture or through invasion of the gastrointestinal 
tract [ 94 ]. 

 Ablative techniques, including electrolysis, 
RFA, cryoablation and microwave ablation, are 
appealing alternatives to palliative liver resec-
tions undertaken for symptomatic relief. 
Although they can be undertaken surgically, per-
cutaneous approaches under local anaesthetic 
are preferable in this situation to reduce the mor-
bidity associated with the procedure. A recent 
study detailed the results of percutaneous RFA 
alone, alcohol ablation alone and combined 
ablation techniques included 20 patients with 
advanced malignant disease. Complete and par-
tial relief of visceral pain was reported by 45 and 
30 % of patients, respectively. The remainder 
reported no change in their pain. Pain relief, 
either complete or partial, was reported by all 
patients in the cohort who had liver tumours 
treated [ 95 ].   

    Conclusion 

 The symptoms arising from cholestasis asso-
ciated with cholangiocarcinomas can be debil-
itating and signifi cantly affect quality of life. 
In select cases where endoscopic drainage has 
failed or patients are found to have unresect-
able disease at exploratory laparotomy, a sur-
gical bypass can provide excellent palliation 
of symptoms. 

 Neuroendocrine tumours are the main 
indication for undertaking a palliative liver 
resection. In this circumstance, cytoreductive 
surgery can be associated with both enhanced 
survival and symptom relief. There is limited 
evidence for undertaking cytoreductive hepatic 
resections in other malignancies. A small 
proportion of patients with epithelial ovarian 
cancer may benefi t from cytoreductive liver 
surgery. Renal tumours are associated with a 
comparatively favourable prognosis, and the 
presence of extrahepatic disease, which is 
amenable to treatment, is not necessarily an 
absolute contraindication to liver resection. 

 Palliative liver resection may be indicated 
for symptom relief in a small number of 
patients in a wide range of tumours of differ-
ent pathological types where all available con-
servative treatments have failed.     
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        Malignant small bowel obstruction is fre-
quently seen in patients suffering from perito-
neal carcinomatosis. Primary cancers of the 
small bowel are rare but due to late diagnosis 
also can present with obstruction. In the case 
of peritoneal carcinomatosis, the primary can-
cer usually is not localized within the small 
bowel. Primary lesions in these patients most 
commonly are in the large bowel, stomach, 
ovaries or pancreas. Surgery is the treatment of 
choice for the cure as well as palliation of 
small bowel cancers. In a palliative situation, 
treatment most of all must follow the principle 
to “fi rst do no harm”, and decisions must be 
based on the patient’s wishes, fi tness for sur-
gery, oncologic treatment options and progno-
sis. If the patient is considered fi t for surgery, 
only a short conservative treatment attempt 
should be made followed by surgery. If possi-
ble, enteroenteric bypass should be preferred 
over stoma formation. Peritoneal carcinomato-
sis should be assessed using the Peritoneal 
Cancer Index prior to treatment planning. In 
patients unfi t for surgery, stent insertion (endo-
scopic or radiological), venting gastrostomy 
and feeding jejunostomy should be considered 
depending on symptoms. Medical treatment of 
nausea and vomiting as well as analgesia must 
be provided in close cooperation with the pal-
liative care team.  
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14.1         Introduction 

 When treatment objectives change from cure to 
palliation, the maxim “primum non nocere” – 
most of all do no harm – must be at the centre of 
all surgical and medical decisions. 

 Involvement of the small bowel within perito-
neal carcinomatosis is a common fi nding with 
various malignancies. Primary malignancies of 
the small bowel continue to be a rare diagnosis 
but appear to be on the rise.  

14.2     Primary Small Bowel 
Malignancies 

 Less than 3 % of gastrointestinal malignancies arise 
from the small bowel [ 1 ]. The annual incidence has 
been reported to vary between 9.9 and 19.7 per mil-
lion people [ 2 ,  3 ]. The SEER data review of malig-
nant small bowel tumours by Chow et al. [ 2 ] 
indicates that the four most common histological 
types of cancer within the small bowel are:
•    Malignant carcinoid tumours and neuroendocrine 

tumours (annual incidence 3.8/1,000,000) [ 4 ,  5 ]  
•   Adenocarcinomas (annual incidence 

3.7/1,000,000) [ 5 – 9 ]  
•   Sarcomas (annual incidence 1.3/1,000,000) [ 10 ]  
•   Lymphomas (annual incidence 1.1/1,000,000) [ 5 ]    

 Other primary lesions of the small bowel are 
gastrointestinal stromal tumours (GIST) and 
small cell carcinoma [ 5 ,  11 ]. 

 Most patients (90 %) are older than 40 years 
of age at the time of diagnosis. Due to unusual 
symptoms, the rarity of the disease as well as dif-
fi cult imaging of the small bowel, the diagnosis is 
frequently made with a signifi cant delay [ 1 ,  2 ]. 

 Surgery is the treatment of choice for the cure 
as well as palliation of small bowel cancers.  

14.3     Peritoneal Carcinosis/
Carcinomatosis 

 The peritoneal cavity and the small intestine are 
frequently involved with advanced intra- as well as 
extra-abdominal malignancies. Usually, the 

 primary cancer is not localized within the small 
bowel. 

 Malignancies frequently associated with peri-
toneal carcinomatosis are colorectal cancer (up to 
30 % of all patients), gastric cancer (up to 50 % 
of all patients), ovarian cancer (up to 80 % of 
patients with fi rst diagnosis) and pancreatic can-
cer (up to 10 % of all patients). In approximately 
5 % of patients with CUP syndrome (carcinoma 
of unknown primary), peritoneal involvement 
can be observed [ 12 ,  13 ]. Other cancers known to 
involve the small bowel are malignant melanoma 
and lung cancer [ 14 – 18 ]. 

 The extent of peritoneal involvement can be 
assessed with the Peritoneal Cancer Index 
(PCI), which was fi rst described by Sugarbaker 
et al. [ 19 ]. This index evaluates 12 areas within 
the abdomen, and the tumour involvement is 
graded from 0 (not visible) to 3 (larger than 
5 cm). The maximum PCI score is 39, and a 
score below 13 has been reported to be associ-
ated with better survival [ 20 ]. A PCI of less than 
20 indicates a potential for multimodal treat-
ment (cytoreductive surgery + intraoperative 
chemotherapy followed by systemic chemother-
apy) with curative intent [ 1 ]. This option must 
always be considered when assessing a patient 
with peritoneal carcinosis.  

14.4     Small Bowel Obstruction: 
To Operate or Not to Operate? 

 Decision making on whether or not to operate on 
a patient presenting with small bowel obstruction 
can be diffi cult. The decision depends on the 
patient’s wishes, the disease prognosis as well as 
the patient’s performance status. 

 A study by Zielinski et al. [ 21 ] revealed that 
free intraperitoneal fl uid, mesenteric oedema, 
lack of faeces in the small bowel and vomiting 
are independent predictors favouring surgical 
exploration in patients with small bowel obstruc-
tion. Within the context of palliative surgery, 
however, patient performance status and disease 
prognosis are of special relevance for the 
decision- making process.  
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14.5     Preoperative Considerations 

14.5.1     Fitness for Surgery 

 Fitness for surgery should be assessed by a team 
approach including the surgeon and the anaesthe-
tist. It is best to discuss surgical goals and intraop-
erative risks with the patient and his or her family 
while both the surgeon and the anaesthetist are 
present. This approach avoids misunderstanding 
and poor information of the patient regarding the 
expected procedure and the potential benefi ts/risks 
of the intervention. Optimization of patient physi-
ology – within the limits of bowel obstruction – 
should be attempted immediately before surgery.  

14.5.2     Oncologic Treatment Options 

 Absence of or existing oncologic treatment 
options are of relevance for the treatment deci-
sion. Recent years have seen signifi cant improve-
ment of palliative chemotherapy as well as 
radiation treatment regimens (see Chaps.   23     and 
  24    ). This is of signifi cance since surgical trauma 
and/or complications may delay the start of pallia-
tive chemotherapy/radiotherapy in some patients, 
while other patients may benefi t from tumour 
debulking prior to the start of palliative chemo-
therapy and/or radiotherapy. Close cooperation 
between the surgeon, the medical oncologist and 
the radiation oncologist are of great importance to 
achieve best treatment results in this setting. 

 The decision for or against surgery should not 
only be based on the question whether or not this 
intervention is technically possible and will be 
survived by the patient. This necessitates close 
cooperation between different fi elds of medicine, 
and it can best be achieved within the setting of a 
multidisciplinary care team. This approach also 
allows for additional contributions from pallia-
tive care and dieticians. Careful documentation 
of the treatment recommendation is of great 
importance since a number of the decisions made 
within this setting cannot be based on reliable 
evidence and are usually tailored for the individ-
ual patient.  

14.5.3     Prognosis 

 Malignant small bowel obstruction carries a poor 
prognosis and usually survival is not expected to 
exceed 1 year [ 12 ]. With regard to this, it is impor-
tant to note that patients who already survived for 
a long period of time with inoperable cancer have 
a better prognosis than those who have only 
recently been diagnosed with the same disease 
(the so-called conditional survival) (see Chap. 
  23    ). Consideration of the underlying disease pro-
cess and knowledge about “conditional survival” 
are important for the decision making within the 
setting of palliative surgery for malignant small 
bowel obstruction as well as other conditions.   

14.6     Patient Fit for Surgery 

 Provided that clinical factors indicate that the 
patient will survive surgery, only a short trial of 
nasogastric decompression should be made [ 13 ]. 

 Escalation of treatment in the setting of malig-
nant bowel obstruction has been reported to 
improve survival but at the same time puts a sig-
nifi cant fi nancial burden on the system, and 
patients do suffer from signifi cant morbidity and 
mortality [ 22 ]. Within the multitude of disease 
processes that can lead to malignant small bowel 
obstruction, patients with primary colorectal can-
cer appear to have better survival and palliation 
when treated with surgical intervention for malig-
nant small bowel obstruction [ 23 ]. 

 The choice of surgical approach (laparotomy 
vs laparoscopy) depends on the surgeon’s experi-
ence and the available infrastructure. A low 
threshold for conversion to open surgery is man-
datory since bowel laceration and enterotomies 
cause signifi cant morbidity and delay patient 
recovery. Furthermore, suffi cient tumour mate-
rial has to be collected for histological evalua-
tion, and the cause of obstruction must be clearly 
identifi ed and treated (where possible) during 
this procedure. An additional factor to consider is 
the length of surgery, which usually is longer 
with extensive laparoscopic surgery when com-
pared to the open approach: this additional stress 
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directly impacts upon the patient’s recovery. A 
potential benefi t of laparoscopy, however, is the 
reduced risk of permanent leakage of malignant 
ascites from the trocar sites when compared to a 
laparotomy wound.  

14.7     Surgical Technique 

 As stated previously, primary lesions of the small 
bowel causing malignant bowel obstruction are 
rare; therefore, only limited evidence exists 
regarding optimal surgical and oncologic treat-
ment. Usually the same principles applied to 
large bowel malignancies are used for the treat-
ment of these conditions. Resection of the pri-
mary lesion and clearance of metastatic lymph 
nodes and other metastatic lesions are the main 
parts of surgical therapy. 

 If radical surgery is possible – even in the set-
ting of metastatic disease – this should be 
attempted to prevent local complications 
(obstruction, bleeding, pain), establish a clear 
diagnosis and achieve tumour debulking for bet-
ter effects of (palliative) chemotherapy. 

 The author favours a side-to-side anastomosis 
(hand-sutured or stapled) following tumour 
resection. The use of a covering stoma should be 
avoided in view of the signifi cant problems asso-
ciated with high output stomas in the small bowel 
(electrolyte imbalance, dehydration, malnutri-
tion, renal failure, maceration of the skin around 
the stoma, problems for patients/family to man-
age a high output stoma). 

 Frequently, radical resection for cure is impos-
sible due to advanced and metastatic disease. In 
the palliative setting, intestinal bypass or stoma 
formation needs to be considered. For the afore-
mentioned reasons, an intestinal bypass should 
always be preferred over a stoma for the treat-
ment of a non-resectable malignant small bowel 
obstruction. Single or multiple side-to-side 
enteroenterostomies are the surgical method of 
choice. 

 Depending on the patient’s overall condition 
and the (assumed) underlying primary disease, 
tumour debulking (cytoreduction) must be 
 discussed within a multidisciplinary approach. 

A diagnostic laparotomy/laparoscopy with col-
lection of suffi cient tumour material for histo-
logical evaluation without resection should 
therefore not be considered a failure, but part of a 
multimodal treatment approach. 

 Interventional treatment options in the pal-
liative situation involve the endoscopic place-
ment of stents. These devices can be used as 
an alternative to bypass surgery provided a 
minimal lumen is still available for placement 
of a guidewire through the tumour stenosis. 
Here it may be necessary to sometimes think 
“out of the box”: a colonoscope can reach 
deeper into the small bowel than a gastroscope 
[ 24 – 27 ]. Evidence supports the use of gastro-
intestinal stents to re- establish gastrointestinal 
patency – this endoscopic intervention has been 
shown to be of benefi t even for patients treated 
in  non- metropolitan hospitals [ 28 ]. Improved 
nutrition and overall well-being may also allow 
for additional oncologic treatment with dual 
interventional therapy (stent + chemoperfu-
sion) [ 29 ]. 

 Another palliative treatment option that is of 
relevance for patient comfort is the endoscopic or 
radiological placement of a venting gastrostomy 
[ 30 ] (see Chap.   25    ). Sometimes a combination of 
endoscopy and radiology may be necessary to 
avoid bowel laceration during this intervention. 
The venting gastrostomy signifi cantly improves 
nausea and vomiting and can allow for oral fl uid 
intake for patient comfort despite inoperable 
bowel obstruction. 

 The potential need for a feeding jejunostomy 
should be considered early, and this feeding 
device can then be inserted during the initial 
surgery [ 31 ]. Specifi cally designed feeding 
tubes can be implanted, but a urinary catheter 
(with minimal infl ation of the balloon to avoid 
bowel obstruction) can also be used. The feed-
ing jejunostomy is attached to the abdominal 
wall with dissolvable stitches and can be tun-
nelled. The catheter may be removed after 6 
weeks – if not replaced by a new catheter, the 
small stoma site closes without permanent fi s-
tula formation. Interventional radiology also 
offers the option of direct percutaneous jejunos-
tomy (see Chap.   25    ).  
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14.8     Emergencies 

 Progression of malignant disease or complica-
tions of medical treatment may result in an emer-
gency situation where decision making needs to 
be fast. These situations include faeculent vomit 
(Miserere), symptomatic blood loss and bowel 
perforation (due to extensive dilatation or as a 
result of chemotherapy) [ 14 ]. 

 Anticipation of these complications, discus-
sion of treatment options if these problems should 
occur with the patient/family and exact docu-
mentation of the decisions made with regard to 
the treatment goals are very important parts of 
palliative (surgical) care. When no treatment 
directive exists for the emergency situation, the 
assessment steps and considerations outlined for 
“elective palliative surgery” should be adhered to 
whenever possible.  

14.9     Patient Not Fit for Surgery 

 If the patient is considered unfi t for surgery and 
would not survive surgery independent of where 
it is being performed, palliative nonsurgical treat-
ment measures have to be initiated. Some of the 
described endoscopic and radiological palliative 
treatment options (feeding jejunostomy, venting 
gastrostomy) can still be discussed for patients 
who are considered unfi t for surgery. In addition 
to these measures, a low residue diet and medical 
interventions to treat nausea, vomiting and ade-
quate pain control must be provided (see Chaps. 
  3    ,   7    ,   16    ,   23    , and   24    ).  

14.10     Conclusion/Summary 

 Treatment decisions in palliative situations are 
challenging. Decisions have to be made within a 
short period of time, and the treatment expecta-
tion of the surgeon on one side and the patient/
family on the other side may vary more than in 
the usual general surgical population. A clear 
defi nition of treatment goals and the possible out-
come need to be agreed upon early during the 
patient’s admission for malignant small bowel 

obstruction and/or peritoneal carcinomatosis. 
Early assessment of the patient’s fi tness for sur-
gery is important to help identify treatment 
options. Other factors infl uencing the decision 
for or against surgery are oncologic treatment 
options and prognosis. A patient fi t for surgery 
should only have a short trial of conservative 
management followed by surgery. Surgery should 
result in a defi nitive diagnosis, radical resection 
of the obstructing lesion or bypass formation. If 
possible, a stoma should be avoided. Stent place-
ment, venting gastrostomy and feeding jejunos-
tomy are additional endoscopic/radiological 
interventions that help to improve quality of life 
in patients suffering from malignant small bowel 
obstruction. Patients not fi t for surgery may still 
be fi t for endoscopic intervention – in addition 
they will require medical management of nausea, 
vomiting and pain.     
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        At diagnosis, between 20 and 30 % of patients 
with colorectal cancer (CRC) present with 
metastatic spread. The main complications of 
advanced CRC, potentially suitable for pallia-
tive surgery, are bleeding and/or obstruction of 
the digestive tract. Surgery can re-establish 
digestive transit of malignant bowel obstruc-
tion (MBO) in some cases. However, its indi-
cation should be assessed carefully on an 
individual basis, especially in patients with 
advanced cancer due to the high rate of surgi-
cal mortality and morbidity. Factors limiting 
surgical success in MBO are advanced age, 
malnutrition, the presence of multiple occlu-
sive levels, extra-abdominal metastatic disease, 
refractory ascites, poor performance status, 
previous abdominal radiotherapy, and the lack 
of specifi c treatment options for advanced can-
cer (chemotherapy). Self-expanding colonic 
stents are effective and safe alternatives in 
patients with a single level of occlusion, who 
are considered unfi t for surgery or require a 
“bridge to surgery”. Palliative medical treat-
ment of inoperable MBO is multimodal and 
based on the combined use of glucocorticoids, 
antiemetics, antisecretors, and potent analgesic 
opioids. Palliative surgery, laser ablation, and 
radiotherapy are effective palliative treatments 
for colorectal bleeding. This chapter reviews 
and summarizes epidemiology, diagnosis, and 
therapeutic alternatives in these complications 
in advanced cancer patients.  
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15.1         Introduction 

 Colorectal cancer (CRC) is one of the most com-
mon malignancies in developed countries. At 
diagnosis, between 20 and 30 % of patients with 
CRC have synchronous distant metastases. 
Radical surgery is suitable for localized tumours 
or a small group of patients with hepatic metasta-
ses who are suitable for resection of the primary 
and metastatic lesions. 

 In advanced disease, the aim of palliative 
treatment may be improvement of survival, but 
most important is symptom control. The most 
frequent symptoms in CRC are bleeding and 
bowel obstruction. Palliative surgery plays an 
important role for control of these symptoms. 
Indications must be assessed carefully, due to the 
high rates of surgical mortality and morbidity. 
Primary objectives of surgery must be improved 
quality of life and consideration of the individual 
patient’s treatment choices.  

15.2     Basic Epidemiology 
of Colorectal Cancer 
and Complications 
of Advanced Disease 

 Considering both sexes, the overall incidence of 
CRC in developed countries is 28 cases per 
100,000 habitants, and the 5-year survival ranges 
between 74 and 6 % depending on the stage of 
disease (stages I and IV, respectively). In Europe 
more than 450,000 patients are diagnosed with 
colorectal cancer each year. It is the fourth most 
frequent cancer, after lung, breast, and prostate 
tumours, and represents the second leading cause 
of cancer death, after lung tumours. Taking 
patient gender into account, CRC is the second 
most frequent cancer after breast tumours in 
women, and the third most frequent after lung 
and prostate tumours in men [ 1 ]. 

 At diagnosis, between 20 and 30 % of patients 
with CRC present with metastatic disease. The 
main complications at diagnosis or during evolu-
tion of CRC are bleeding and/or obstruction of the 
digestive tract. Chronic anaemia secondary to 
occult blood loss is one of the most common 

symptoms in CRC (80–90 %), while severe bleed-
ing occurs in less than one fi fth of the patients. 

 About 65 % of patients with stage IV CRC 
present with severe local symptoms requiring 
invasive treatment. Surgical resection of tumour 
may be suitable for 30 % of patients. Surgical or 
endoscopic interventions, without primary tumour 
resection (stent, stoma, or bypass), may be indi-
cated in 35 % of patients. About 35 % of patients 
only receive best supportive care, with non-inva-
sive measures, because they do not present with 
severe local symptoms or they present in extre-
mis. Considering overall data of invasive mea-
sures in metastatic CRC, there are no statistically 
signifi cant differences between median survival 
of patients treated with resection surgery (11–
22 months) and of patients treated with interven-
tion without tumour resection (7–22 months). The 
median survival of patients receiving best sup-
portive care only does not exceed 2–3 months [ 2 ]. 

 Malignant bowel obstruction (MBO) is a fre-
quent complication in patients with advanced 
cancer, especially of digestive or gynaecological 
origin. The incidence of MBO is estimated to 
range between 3 and 15 % of all cancer patients 
and reaches 20–50 % in ovarian cancer patients 
and 10–29 % in patients with colon cancer. 

 Primary cancers of abdominal origin that most 
frequently produce MBO are malignancies of 
colon (25–40 %), ovary (16–29 %), stomach 
(6–19 %), pancreas (6–13 %), bladder (3–10 %), 
and endometrium (3–11 %). Primary cancers of 
extra-abdominal origin most frequently leading 
to MBO due to peritoneal infi ltration are breast 
(2–3 %) and malignant melanoma (3 %). Mean 
age of patients presenting with MBO is 61 years 
(58–65 years) and 64 % (59–69 %) are women. 
MBO is the initial presentation of malignant dis-
ease in 22 % (13–32 %) of patients in surgical 
series. One quarter of advanced and terminal can-
cer patients with this complication had previous 
episodes of intestinal obstruction (mean 1.37 
sub-occlusive episodes per patient, SD ± 0.7). 

 Spontaneous resolution of the occlusive pic-
ture, with conservative management only, occurs 
in about 36 % (31–42 %) of patients with MBO. 
In these cases, the recurrence rate of obstruction 
is greater than 60 % [ 3 – 10 ].  
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15.3     Malignant Bowel 
Obstruction: Defi nition 
and General Considerations 

 Bowel obstruction is any mechanical or func-
tional obstruction of the intestine that prevents 
physiological transit and digestion. This is a 
generic defi nition and includes very different 
benign or malignant clinical situations. An inter-
national consensus group recently proposed an 
operative, specifi c defi nition of MBO with the 
aim of unifying the diagnostic criteria of this 
complication. According to this defi nition, the 
diagnostic criteria of MBO are (a) clinical evi-
dence of bowel obstruction, (b) obstruction distal 
to the Treitz ligament, (c) the presence of a pri-
mary intra-abdominal or extra-abdominal cancer 
with peritoneal involvement, and (d) the absence 
of reasonable possibilities for a cure [ 11 ]. 

 The clinical management of MBO requires a 
specifi c and individualized approach based on 
disease prognosis and the objectives of care. 
Palliative surgery, as the only treatment option 
available which restores digestive transit in a 
consolidated MBO, must always be considered, 
but it should not be routinely performed. The 
decision-making process is diffi cult, especially in 
advanced phases of cancer, and depends on the 
level of obstruction, the presence of single or 
multiple occlusive levels, the extent of the cancer, 
the associated comorbidities, and the perfor-
mance status of the patient. When surgical or 
endoscopic treatment is not possible, a devastat-
ing clinical picture develops, which leads to 
intense symptoms, rapid deterioration of the 
patient’s general status, and a short life expec-
tancy. At this time, palliative medical treatment 
aimed at reducing symptoms and providing the 
highest level of comfort possible becomes the 
priority of care.  

15.4     Physiopathology of MBO 

 MBO may appear at any time during the evolu-
tion of the disease, but is more frequent in cases 
of advanced cancer. Obstruction may originate 
in the small (61 %) or large bowel (33 %) or in 

both simultaneously (20 %) [ 6 ,  12 ]. Obstruction 
may be complete or partial and may appear 
as a sub- occlusive crisis or may involve one 
or multiple intestinal levels. In advanced and 
inoperable patients, multiple occlusive levels 
are present in 80 % of cases, and peritoneal 
carcinomatosis has been previously diagnosed 
in more than 65 % of these patients [ 6 ]. 
Abdominal tumour growth may lead to MBO 
by extrinsic intestinal compression, endolu-
minal obstruction, intramural infi ltration, or 
extensive mesenteric infi ltration. Intraluminal 
tumours may occlude the bowel lumen or pro-
voke intussusception. Intramural infi ltration 
through the mucosa may obstruct the lumen or 
impair peristaltic movements. Mesenteric and 
omental tumour involvement may angulate the 
bowel and provoke extramural bowel occlusion. 
Infi ltration of the enteric or celiac plexus can 
cause severe impairment in peristalsis and sub-
sequent obstruction due to dysmotiliy. Factors 
that can contribute to the development of MBO 
but are not directly dependent on abdominal 
tumour growth include paraneoplastic neuropa-
thies, chronic constipation, intestinal dysfunc-
tion induced by opioids, infl ammatory bowel 
disease, renal insuffi ciency, dehydration, mes-
enteric thrombosis, surgical adhesions, and 
radiogenic fi brosis. 

 Fluid retention and intestinal gases proximal 
to the occlusive level produce a marked increase 
in endoluminal intestinal pressure. This abdom-
inal distension favours the release of 5-HT3 by 
the intestinal enterochromaffi n cells which, in 
turn, activates the enteric interneuronal system 
through its different mediators (P substance, 
nitric oxide, acetylcholine, somatostatin, and 
vasoactive intestinal peptide). This stimulates 
the secretomotor neurons that are especially 
mediated by the vasoactive intestinal peptide, 
which leads to splanchnic vasodilatation and 
hypersecretion of the cells of the intestinal 
crypts. As results of these pathophysiological 
changes, intense intestinal oedema develops, 
digestive fl uids are being retained, and endolu-
minal pressures increase. All of these are mech-
anisms that perpetuate the pathophysiological 
process of MBO (Fig.  15.1 ) [ 6 ,  13 – 15 ].
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15.5        Clinical Manifestations 
of MBO 

 The onset of MBO may be subacute with the pres-
ence of colic pain, abdominal distension, nausea, 
and vomiting, which spontaneously cease (sub-
occlusive crisis). The symptoms observed in con-
solidated MBO are nausea 100 %, vomiting 
87–100 %, colic pain 72–80 %, pain due to disten-
sion 56–90 %, and absence of bowel motions or 
passing of gases during the previous 72 h in 
85–93 % [ 3 ,  6 ,  8 ,  9 ]. In upper gastrointestinal 
MBO, nausea is intense and presents early, vomit-
ing occurs frequently with an aqueous, mucous or 
biliary appearance and has little odour. Vomiting 

in lower obstruction usually occurs later, is dark, 
and has a strong odour. Bacterial liquefaction of 
the retained intestinal content in the zone proximal 
to the obstruction confers the characteristic appear-
ance and smell of fecaloid vomit. Cases with par-
tial obstruction may present liquid stools due to 
bacterial liquefaction of the digestive content and 
intestinal hypersecretion. The colic pain is due to 
giant peristaltic waves and spasms in the bowel 
with increased endoluminal pressure and no pos-
sibility of effective transit. Intestinal distension 
and tumour infi ltration of the abdominal structures 
are responsible for the continuous pain [ 2 ,  6 ,  16 ]. 
During physical examination, abdominal disten-
sion is noted and is more marked in lower obstructions. 

Intestinal distension: accumulation 
of fluid and gases

Increase peristaltic contractions and
endoluminal pressure

Inflammatory intestinal response: prostaglandins, 
vasoactive intestinal polypeptide (VIP),

nocioceptive mediators

Changes in intestinal wall: increase in 
endoluminal secretion of H2O, Na+, C1–

MBO

Hyperaemia and
oedema of

intestinal wall

• Continuous and colicy pain

• Nausea and vomiting

• Faecal vomiting: bacterial contamination of retained intestinal

 content (faecal appearance)

• Limitation of inferior vena cava venous return

• H2O and electrolyte losses

• Deteriorating general, metabolic and hemodynamic status

• Diaphragmatic elevation: decreased ventilation

  Fig. 15.1    Pathophysiology 
of MBO       
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At the onset, borborygmus, fi ghting peristalsis, 
may be heard on auscultation. On consolidation of 
MBO, the peristalsis may decrease or even cease 
to present isolated metallic sounds thereafter due 
to hydroaerial tension on auscultation. In patients 
with advanced cancer, MBO is also associated 
with anaemia (70 %), hypoalbuminaemia (68 %), 
alterations in hepatic enzymes (62 %), dehydra-
tion and prerenal renal dysfunction (44 %), 
cachexia (22 %), ascites (41 %), palpable abdomi-
nal tumour masses (21 %), and marked cognitive 
deterioration (23 %) [ 6 ].  

15.6     Radiological Diagnosis 
of MBO 

 Plain radiography of the abdomen in the erect 
position is the imaging method of choice for the 
detection of suspected MBO and is also used to 
assess the patient’s evolution after treatment. The 
radiological signs of MBO are distension of the 
intestinal loops, fl uid retention, and gases with the 
presence of air-fl uid levels in the zone proximal to 
the occlusion as well as a reduction in gas and 
stools in the segments distal to the obstruction. In 
upper gastrointestinal occlusions, distension of 
the loops and air-fl uid levels may be absent. 

 Radiological techniques using contrast may be 
necessary to evaluate the surgical approach. Barium 
contrast provides excellent radiological defi nition, 
but is not absorbed and may become impacted, 
thereby compromising other tests or endoscopic 
manoeuvres. In many cases, these imaging tests are 
limited by the presence of nausea and vomiting, 
which may prevent the ingestion of radiographic 
contrast or increase the risk of aspiration pneumonia. 
Gastrografi n provides similar radiologic defi nition, 
and its hyperosmotic character may, in some cases, 
contribute to the resolution of obstructions in the 
small bowel. In fact, a recent meta-analysis confi rms 
a reduction in the need for surgical intervention and 
hospital stay in patients with occlusion after the 
administration of Gastrografi n in small bowel 
obstruction [ 17 ]. Computerized tomography (CT) 
can be helpful with identifi cation of the extent of 
neoplastic disease and usually helps to fi nd the level 
of obstruction. The diagnostic sensitivity of CT in 

determining the obstruction level is 93 %, with a 
specifi city of 100 % and a predictive value of 
83–94 %, which is signifi cantly higher than that pro-
vided by abdominal ultrasound or plain X-rays [ 18 , 
 19 ]. The precision for correct diagnosis of peritoneal 
carcinomatosis via CT is poor, with a predictive 
value of less than 20 % if the peritoneal lesions are 
less than 0.5 cm in size or if they are located in the 
pelvis, mesenterium, or small bowel [ 20 ,  21 ]. The 
sensitivity of magnetic resonance imaging (MRI) in 
diagnosing of the extension of the neoplasm and the 
level of the obstruction is 93–95 %, with a specifi city 
of 63–100 % and a predictive value of 81–96 %. One 
study on the diagnostic possibilities of MRI com-
pared with CT in MBO showed the signifi cant supe-
riority of MRI in terms of sensitivity, specifi city, and 
predictive value [ 22 ,  23 ]. 

 In summary:
•    Plain abdominal radiography is suffi cient in 

most cases to confi rm the diagnosis of MBO.  
•   One should consider the use of contrast radiog-

raphy, CT, or MRI, when the patient’s perfor-
mance status was good prior to the onset of 
MBO, the extent of malignant disease is 
unknown, a single level of occlusion is sus-
pected, and the cancer is potentially resectable.  

•   Contrast radiography determines, with a rea-
sonable degree of accuracy, the site or sites of 
obstruction and the degree of obstruction. It 
may be helpful to rule out a bowel occlusion 
due to motility disorder (opioid-induced intes-
tinal dysfunction, pseudo-obstruction).  

•   CT or MRI should be reserved for cases where 
precise radiological information is needed to 
facilitate adequate decision-making regarding 
surgery (i.e. tumour characteristics at the site 
of obstruction, lymph node status, intra- and 
extra-abdominal metastatic spread).     

15.7     Treatment of MBO 

15.7.1     General Considerations 

 The decision-making process in advanced onco-
logic patients requires an individualized evalua-
tion based on the extension of the neoplasm, the 
overall prognosis, the availability of specifi c 
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 cancer treatment options, the associated comor-
bidities, the performance status, and the specifi c 
treatment options available to the duly informed 
patient. Treatment options include surgery, endo-
scopic palliation (stent), digestive aspiration, and 
symptomatic palliative pharmacologic therapy.  

15.7.2     Palliative Surgery in MBO 

 The aim of surgery is to re-establish digestive 
function and should always be considered in 
patients in the initial stages of the disease, with a 
good performance status and a single level of 
occlusion. The surgical treatment of MBO com-
prises tumour resection, intestinal bypass, and 
stoma formation proximal to the level of stenosis. 
Studies involving a series of surgical cases of 
MBO have shown a 30-day mortality of 25 % 
(9–40 %), postsurgical morbidity of 50 % 
(9–90 %), a rate of re-obstruction of 48 % (39–
57 %), and a median survival of seven months 
(2–12 months) [ 6 ,  7 ,  10 ,  12 ,  24 – 29 ]. Age, 
advanced disease, malnutrition, and poor perfor-
mance status are considered factors for poor 
prognosis even in cases where surgery may tech-
nically be possible [ 6 ,  12 ,  16 ]. A study on patients 
with colon cancer undergoing surgery for MBO 
reported an increase in surgical mortality associ-
ated with age, with an OR of 1.85 for each 
10-year interval of age above 65 years. Using the 
American Society of Anaesthesia (ASA) scale to 
measure deterioration of general status, surgical 
mortality increased in patients with a score ≥2, 
compared to those with a score <2 (odds ratio 
3.3) [ 30 ]. Furthermore, surgical mortality is 
threefold greater in patients with poor nutritional 
status and hypoalbuminaemia. In ovarian cancer, 
the presence of ascites greater than 3,000 mL and 
palpable tumour masses are signifi cant contribu-
tors to a poor surgical outcome [ 6 ,  10 ,  31 ]. Pelvic 
and abdominal radiotherapy prior to MBO is 
associated with a high rate of surgical complica-
tions and an increase in operative mortality in 
patients with gynaecological cancer, a fact that 
has not been fully confi rmed in cancer of other 
etiologies [ 10 ,  32 ]. These fi ndings on ascites and 
previous pelvic radiotherapy may be of relevance 

for other primary cancer sites although there is a 
lack of published evidence in this fi eld. 

 Medical treatment prior to surgery for MBO is 
based on no oral intake, parenteral hydration, 
nasogastric aspiration, and antiemetic and anal-
gesic drugs. The aims of these measures are to 
control the symptoms, re-establish the physiolog-
ical balance of electrolytes, favour spontaneous 
resolution, and gain the time necessary to estab-
lish a diagnostic process to facilitate individual-
ized surgical decisions. With these measures, 
adequate control of the symptoms can be achieved 
in 80 % of cases if low-residue diet and nasogas-
tric aspiration are maintained. It is reasonable to 
assume that nasogastric aspiration at the onset of 
the obstruction may favour spontaneous resolu-
tion since it drastically reduces endoluminal 
pressure. However, long-term nasogastric aspira-
tion is uncomfortable for the patient and has sig-
nifi cant side effects (esophagitis, gastroesophageal 
refl ux, nasal erosions, and bronchoaspiration). In 
a series of surgical cases, spontaneous resolution 
has been reported in 30 % of patients within a 
mean time of less than 8 days after diagnosis. For 
this reason, and considering the hypothesis that 
nasogastric aspiration may improve the rate of 
spontaneous resolution, there is no reason to 
maintain nasogastric aspiration for longer than 8 
days, especially when adequate symptom control 
can be achieved with intensifi ed palliative care 
treatment. 

 In summary, the following factors do limit the 
indication of surgery in MBO: advanced age, cur-
rent or previous malnutrition or cachexia, perito-
neal carcinomatosis, multiple levels of 
obstruction, palpable abdominal masses, refrac-
tory ascites, symptomatic extra-abdominal meta-
static disease, poor performance status, renal or 
hepatic insuffi ciency, previous abdominal or pel-
vic radiotherapy, and lack of specifi c oncologic 
treatment options [ 3 ,  6 ,  12 ].  

15.7.3     Stents in MBO 

 The use of stents has increased during recent years 
for the treatment of proximal small bowel as well 
as large bowel obstructions. The stent is formed by 
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a network of metal fi laments braided and assem-
bled in a tube-like structure, which is capable of a 
radial self-expansion after placement in the area of 
an obstruction. The pressure exerted by the stent 
itself once deployed allows anchoring to the intes-
tinal wall and prevents migration. 

 In the large bowel, their role is particularly 
useful in obstruction distal to the splenic fl exure. 
Stent placement should be performed endoscopi-
cally or guided by fl uoroscopy in interventional 
radiology. The full expansion of the stent may 
require several days after placement. 

 Successful insertion of a stent in colon cancer 
ranges from 80 to 100 % of the cases and 
improves symptoms in more than 75 % of the 
patients. The mean duration of colonic stent 
patency is 106 days (66–88 days). The most com-
mon complications of this technique are immedi-
ate or delayed perforation (4.5 %), migration 
(11 %), and obstruction (12 %) [ 33 ,  34 ]. Some 
studies show that the wall-covered stent provides 
a better long-term palliation because its cover 
prevents tumour growth into the lumen of the 
stent; the migration risk, however, appears to be 
greater. Recurrence of obstruction due to tumour 
growth through the mesh or endoluminal at the 
ends of the stent may require the placement of a 
second stent after reopening the lumen mechani-
cally, with a laser (Nd:YAG laser) or with photo-
dynamic therapy. 

 In summary, self-expanding metal stents can 
be considered a good option in patients with a 
single point of obstruction in whom palliative 
surgery has been ruled out or in those who do not 
want to undergo surgery. Endoscopic stents can 
also be used as a “bridge to surgery” where 
patients are being considered for cancer resection 
but require urgent resolution of bowel obstruc-
tion prior to defi nite or palliative surgery.  

15.7.4     Percutaneous Endoscopic 
Gastrostomy for Aspiration 
in MBO 

 As mentioned previously, long-term aspiration 
using a nasogastric tube is uncomfortable and 
may produce severe secondary effects. The inser-

tion of a percutaneous endoscopic gastrostomy 
(Venting-PEG) may be a highly effective and safe 
alternative for patients in whom surgery is ruled 
out and who require long-term nasogastric tube 
insertion. In MBO secondary to advanced ovar-
ian cancer, the success of percutaneous endo-
scopic PEG placement is 94 % (94–98 %), which 
achieves adequate symptom control in 84 % of 
the patients for a mean duration of 70 days, even 
in patients presenting with peritoneal carcinoma-
tosis, ascites, or gastric infi ltration [ 35 ,  36 ]. 
These data on ovarian cancer can be applied to 
MBO due to peritoneal carcinomatosis of other 
primary origins.  

15.7.5     Palliative Medical 
Management in 
Inoperable MBO 

 In 1985, Baines et al demonstrated that pharma-
cologic treatment, specifi cally palliative treat-
ment for inoperable MBO, may provide adequate 
symptomatic control with measures aimed at 
maintaining the maximum comfort possible [ 5 ]. 
Palliative treatment for MBO has the following 
objectives: control of nausea, vomiting, and pain, 
allowing minimum food intake, avoiding or with-
drawing permanent nasogastric tubes, and 
favouring outpatient treatment. This treatment is 
based on the use of antiemetic, potent analgesic, 
glucocorticoid, and antisecretor drugs in combi-
nation with the most comfortable route of admin-
istration to allow its application within the 
homecare setting [ 2 ,  5 ,  6 ]. 

 More than 80 % of patients with MBO present 
with continuous pain and severe colic [ 5 ,  6 ,  8 ,  9 ]. 
The administration of analgesics for the treat-
ment of MBO should be adjusted to the analgesic 
scale of the World Health Organization (WHO), 
which has demonstrated an effi cacy rate greater 
than 80 % in cancer patients [ 37 – 40 ]. According 
to the European Society of Palliative Care and the 
WHO, it is now accepted that the majority of 
available strong opioids are effective for the treat-
ment of cancer pain (morphine, methadone, oxy-
codone, fentanyl, hydromorphone, etc.) [ 41 ]. 
Some authors have reported that oxycodone may 

15 Large Bowel and Rectum



202

be more effective than other opioids for visceral 
pain treatment given its action on the kappa- 
opioid receptors, although this has yet to be con-
fi rmed in controlled clinical studies [ 42 ]. A 
meta-analysis of fi ve controlled clinical trials by 
Tassinari et al in 2009 confi rmed that fentanyl is 
a potent opioid that produces less constipation as 
a secondary effect [ 43 ]. A recent descriptive 
analysis of MBO in advanced cancer shows that 
more than 60 % of the patients were treated with 
potent opioids prior to the occlusive episode and 
more than 80 % required these drugs for analge-
sia during the episode. In this study, no statisti-
cally signifi cant differences were observed in the 
rate of spontaneous resolution under symptom-
atic treatment among patients treated with a 
potent opioid prior to or during the episode of 
MBO versus those who did not receive this type 
of drug [ 6 ]. The opioid dose should be titrated 
individually for adequate pain relief. The subcu-
taneous, intravenous, sublingual, or transdermal 
route for opioid administration should be used 
frequently because nausea and vomiting do not 
allow for oral administration. 

 Antiemetic treatment uses drugs from three 
pharmacological groups: anticholinergic, dopa-
mine antagonists, and serotonin antagonists 
(5-HT3). The dopamine antagonists are divided 
into benzamides (metoclopramide), butyrophe-
nones (haloperidol), and phenothiazines (chlor-
promazine). Metoclopramide blocks the 
dopamine receptors (D2) at the central and 
peripheral level. Its action facilitates the release 
of acetylcholine and at high doses (120 mg/day) 
antagonizes the 5-HT3 receptors. The mixed, 
central, and peripheral actions result in an anti-
emetic and prokinetic digestive effect of meto-
clopramide. The usual metoclopramide doses 
range from 40 to 120 mg/day. Haloperidol and 
phenothiazines (chlorpromazine and 
levomepromazine) are neuroleptic drugs that 
block the dopamine receptors at the central level 
only. They have a potent antiemetic, but no proki-
netic effect. Among these drugs, haloperidol is 
considered the best choice because it produces 
less somnolence and anticholinergic effects. 
Haloperidol doses range from 5 to 15 mg/day, 
which can be administered in divided doses sub-

cutaneously or intravenously, or by continuous 
subcutaneous or intravenous infusion. 
Scopolamine and hyoscine butylbromide are 
anticholinergic drugs. The antiemetic effects 
result from blocking acetylcholine at the central 
and peripheral levels in association with a clear 
antisecretor effect. Hyoscine butylbromide doses 
range from 40 to 120 mg/day. The serotonin 
(5-HT3) receptor antagonists, such as ondanse-
tron or granisetron, can be useful for emesis con-
trol in the treatment of MBO. A recent 
noncontrolled phase II study demonstrated an 
index greater than 80 % for the antiemetic control 
of MBO using granisetron (5-HT3 receptor 
antagonist), even in cases that have not responded 
to typical antiemetic treatment [ 8 ]. The 
 ondansetron dose ranges from 12 to 24 mg/day, 
and the granisetron dose ranges from 1 to 3 mg/
day. These drugs are usually well tolerated. 
Headache, dizziness, and constipation are the 
most commonly reported side effects associated 
with their use. 

 Glucocorticoids possess an antiemetic action, 
the mechanism of which is not well known, and 
an anti-infl ammatory action that reduces peritu-
moural oedema. Therefore, most researchers rec-
ommend glucocorticoids in the palliative 
treatment of MBO. A meta-analysis of three con-
trolled clinical trials published in 1999 demon-
strates that the use of glucocorticoids, particularly 
dexamethasone at a dose ranging from 6 to 
16 mg, collaborates with the antiemetic action 
and favours the spontaneous resolution of MBO 
in advanced gynaecological and digestive cancer. 
In this meta-analysis, the rate of spontaneous 
resolution was 62–68 % in patients treated with 
glucocorticoids compared to 33–57 % in those 
receiving placebo [ 32 ,  44 ,  45 ]. 

 The objective of antisecretor drugs is to reduce 
intestinal hypersecretion and, secondarily, to 
improve nausea, vomiting, and pain. 
Anticholinergic drugs (scopolamine, hyoscine, 
and butylbromide) have traditionally been the 
antisecretor of choice. Octreotide, a somatostatin 
analogue, provides a more specifi c and prolonged 
antisecretor effect. The pharmacologic activity of 
octreotide is mediated by the inhibition of the 
secretion of vasoactive intestinal peptides. This 
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pharmacologic activity reduces electrolyte reten-
tion in the intestinal lumen, as well as gastric 
secretions, intestinal motility, biliary fl ow, 
splanchnic hypervascularization, and intestinal 
parietal oedema. Furthermore, it increases the 
absorption of water and the production of intesti-
nal mucous [ 46 ,  47 ]. Different studies on the 
effectiveness of octreotide at doses from 200 to 
600 μg/day have shown a clear reduction in intes-
tinal secretions, decreased need for nasogastric 
tubes, and a high grade of antiemetic and analge-
sic response with no relevant adverse effects [ 3 , 
 6 ,  9 ,  48 – 52 ]. Two controlled clinical studies have 
compared the antiemetic, analgesic, and antise-
cretory effi cacy of octreotide (300 μg/day) versus 
hyoscine butylbromide (60 mg/day) in the treat-
ment of MBO. In both studies, the effi cacy of 
octreotide was statistically greater in all the 
parameters of response (reduction in digestive 
hypersecretion and control of nausea and vomit-
ing) [ 48 – 50 ]. A phase II study demonstrated that 
a long-acting formulation of octreotide (LAR 
Depot) in combination with corticosteroids is 
useful and safe for the treatment of MBO due to 
peritoneal carcinomatosis [ 53 ]. A recent review 
of the literature concludes that despite the limited 
number of controlled clinical trials, octreotide is 
the antisecretory agent of choice for the treat-
ment of MBO based on the results from 15 con-
sistent studies and the experience acquired from 
20 years of its use [ 54 ]. Histamine-2 antagonists 
and proton pump inhibitors are useful for reduc-
ing gastric secretions. A recent meta-analysis 
confi rmed that ranitidine is more effective than 
proton pump inhibitors as an antisecretory agent. 
Based on these data, the authors hypothesized 
that ranitidine would be useful as an adjuvant 
drug in antisecretory therapy for the treatment of 
MBO and suggested the development of specifi c 
research to confi rm these fi ndings [ 55 ,  56 ]. 

15.7.5.1     Parenteral Nutrition 
in Inoperable MBO 

 The aim of total parenteral nutrition (TPN) is the 
recovery of nutritional status in patients who are 
candidates for surgery. The palliative indication 
for TPN in advanced oncologic patients with 
inoperable MBO is more controversial. TPN is 

an invasive technique that requires specifi c train-
ing for use and frequent monitoring of electro-
lytes and hydration. It also predisposes patients 
to infection (central venous access), thrombosis, 
diarrhoea, liver dysfunction, and hyperglycae-
mia. The scarce studies that have evaluated the 
effi cacy of long-term TPN for inoperable MBO 
have reported a mean survival rate of 4–6 months, 
a rate of complications associated with the proce-
dure greater than 13 %, and maintained stability 
of nutritional parameters of only 2–3 months 
prior to death. These studies concluded that only 
30 % of the patients surviving for more than 3 
months benefi t from the application of TPN [ 57 , 
 58 ]. Routine use of TPN in MBO, therefore, is 
not recommended in inoperable patients. The 
decision for long-term TPN should be made with 
caution and should be reserved for patients with a 
good performance status prior to MBO, slow 
growing tumours, the possibility of response to 
chemotherapy, expected survival of more than 3 
months, and without severe extra-abdominal 
complications due to the neoplasm.  

15.7.5.2     Polymodal Medical 
Management of Inoperable 
MBO 

 The palliative treatment of MBO is multimodal and 
based on the combined use of different drugs for 
symptom control. According to most researchers 
and the recently published guidelines of clinical 
practice from the National Comprehensive Cancer 
Network [ 59 ], the initial treatment for inoperable 
MBO is the combined use of analgesia with opi-
oids, antiemetics, antisecretors, glucocorticoids, 
and intravenous hydration. It is reasonable to con-
sider the continuous infusion of fentanyl using an 
intravenous, subcutaneous, or transdermal route as 
the method of choice due to its fewer effects on 
intestinal motility and better tolerance in dehy-
drated patients. In complete MBO, the antiemetic 
of choice is haloperidol since the prokinetic effect 
of metoclopramide may increase pain and nausea 
[ 3 ]. Antagonists of the 5-HT3 receptors (ondanse-
tron or granisetron) may be an alternative for 
patients who have had an inadequate response to 
previous antiemetic treatments [ 8 ]. The initial use 
of glucocorticoids is recommended due to their 
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antiemetic effect and reduction of intestinal 
oedema, which may facilitate the spontaneous res-
olution of the occlusive picture [ 32 ,  44 ,  45 ]. Most 
researchers recommend the early use of octreotide 
or an antisecretor drug due to its clear superiority 
over other anticholinergic drugs [ 3 ,  48 – 54 ]. 
Nasogastric aspiration should only be considered 
for the treatment of inoperable MBO in the absence 
of a symptomatic response to multimodal palliative 
treatment. The rate of control for nausea, vomiting, 
and pain using different variations of the described 
multimodal palliative treatment strategy in inoper-
able MBO is greater than 80 %, with spontaneous 
resolution in more than 30 % of cases [ 3 ,  5 ,  6 ,  8 ,  12 , 
 50 ]. The estimated median survival of patients with 
inoperable MBO is 1 month with a 6-month sur-
vival of less than 8 % [ 6 ].  

15.7.5.3     Factors Affecting the 
Spontaneous Resolution 
of Inoperable MBO 

 The spontaneous resolution of the occlusive pic-
ture occurs in 30–40 % of patients with inopera-
ble MBO [ 6 – 10 ]. Little is known about the factors 
that may infl uence the spontaneous resolution of 
this complication. Surgical studies describe 
patients undergoing surgery, but do not report the 
evolution of inoperable patients. 

 A prospective cohort study was conducted by 
the Catalan Institute of Cancer in 2007, which 
included 100 patients diagnosed with inoperable 
MBO who were selected out of 885 patients visited 
by the palliative care hospital support team (MBO 
prevalence = 11.3 %). Twenty-fi ve percent of these 
patients had previous episodes of MBO with spon-
taneous resolution (overall mean of 1.37 episodes 
per patient; SD ± 0.7; range 1–4). An extensive 
record of the clinical characteristics of these patients 
was documented. Over 80 % of patients had multi-
ple levels of obstruction, and more than 60 % had 
peritoneal carcinomatosis with radiological or cyto-
logical confi rmation. Spontaneous resolution of 
inoperable MBO with symptomatic treatment was 
observed in 42 % of patients. Resolution occurred 
within the fi rst seven days after diagnosis in 92 % of 
patients. During follow-up, the rate of intestinal re- 
obstruction was 74 %. The mean overall survival 
rate was 23 days (95 % CI = 16.8–29.4). Clinical 

data for all patients were stratifi ed according to their 
specifi c evolution (spontaneous resolution versus 
no resolution) in order to identify the factors infl u-
encing the spontaneous resolution of MBO. The 
mean survival was 12 days (95 % CI = 9.0–14.1) for 
patients with no spontaneous resolution of MBO, 
and 57 days for patients with complete resolution ( P  
< 0.001). In the group of patients who did not pres-
ent with MBO resolution, some showed tolerance to 
minimal food intake, mainly liquids, without recov-
ery of normal digestive transit and with the need to 
maintain antiemetic and antisecretory treatment. 
The mean survival rate of these patients (persistent 
sub-obstruction) was 23 days (95 % CI = 3.9–36), 
which is lower than the full resolution cases and 
higher than those patients who did not tolerate the 
intake of liquids at any time ( P  < 0.001). Multivariate 
analysis showed that the most relevant factors infl u-
encing the spontaneous resolution of MBO are cog-
nitive failure, cachexia, dyspnoea at rest, palpable 
abdominal tumours, hepatic failure, upper intestinal 
obstruction, and dehydration [ 6 ]. 

 It is important to know the risk of non- 
resolution of MBO in order to carefully establish 
therapeutic measures, defi ne realistic expecta-
tions, and accurately report them to the patient 
and family. 

 It is relevant to determine whether there are 
pharmacological and non-pharmacological mea-
sures for prevention of re-obstruction in patients 
who previously had spontaneous resolution of 
MBO. Some researchers suggest that a low- 
residue diet, avoidance of osmotic laxatives, or 
use of long-term antisecretory drugs (e.g. long- 
acting octreotide) may decrease the likelihood of 
further obstructive episodes. However, this ques-
tion remains unanswered. A pilot study con-
ducted in 2005 including 15 ovarian cancer 
patients diagnosed with inoperable MBO docu-
mented peritoneal carcinomatosis. These patients 
were treated with immediate-release octreotide 
followed by long-acting octreotide administered 
on a monthly basis. Sixty percent of patients 
received at least one dose of long-acting octreo-
tide. Three of the patients (20 %) had full  recovery 
of digestive transit. These patients continued the 
antisecretory therapy with long-acting octreotide 
over a mean time of 9 months (3–15 months) 
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[ 60 ]. Due to the size of the study and confound-
ing variables (chemotherapy, lack of report of 
some re-obstructions), this study does not allow 
to conclude that the long-acting octreotide is use-
ful in preventing new episodes of MBO. At pres-
ent, the measures for preventing intestinal 
re-obstruction remain under debate and have to 
be the focus of future research.   

15.7.6     Bleeding 

 Signifi cant bleeding from the large bowel occurs 
in 20 % of all CRC patients [ 2 ] and can be observed 
in more than 35 % of patients with rectal cancers. 
It is well recognized that laser ablation is a good 
treatment option for bleeding colon cancer. The 
neodymium:yttrium-argon-garnet. (Nd:YAG) is 
the most commonly used device for this indica-
tion. The intensity modulation of the laser energy 
can be adjusted to only obtain haemostasis or to 
vaporize the tumour. Laser treatment may be used 
in rectal cancer for bleeding or tenesmus. The laser 
therapy can achieve control of rectal bleeding in 
more than 80 % of patients. The cancer spread in a 
long segment of colon or involving all quadrants 
of intestinal perimeter reduces laser ablation effi -
cacy. The main complication of laser therapy is 
perforation (less than 3 %). 

 Radiotherapy is also a good option to reduce 
pain, tenesmus, and bleeding in some cases of 
advanced rectal cancer. Also radiotherapy does 
not improve survival in advanced rectal cancers; 
it can provide adequate control of pain and bleed-
ing in 75 % of patients. 

 Palliative surgery can be considered as a treat-
ment option in large bowel bleeding. The criteria 
for surgical intervention and the risk factors con-
tributing to mortality and morbidity are similar to 
those discussed for intestinal obstruction [ 61 ].   

15.8     Summary and Key Points 

•     At diagnosis, between 20 and 30 % of patients 
with CRC present with metastatic spread. The 
main complications of advanced CRC, poten-
tially suitable for palliative surgery, are 

 bleeding and/or obstruction of the digestive 
tract. About 65 % of patients with stage IV 
CRC present with severe local symptoms 
requiring invasive treatment (tumour resec-
tion, bypass, stoma, stent).  

•   MBO is a frequent complication in patients 
with advanced CRC. The diagnosis of MBO is 
fundamentally based on anamnesis, physical 
examination, and plain X-rays of the  abdomen. 
Use of contrast, CT, and MRI increases the 
diagnostic precision related to tumour exten-
sion and the level of obstruction. This is often 
necessary for decision-making and evaluation 
of the indication for surgery or endoscopic 
palliation.  

•   Surgery can re-establish digestive transit. 
However, its indication should be assessed 
carefully on an individual basis, especially in 
patients with advanced cancer due to the high 
rate of surgical mortality and morbidity. 
Factors limiting surgical success in MBO are 
advanced age, malnutrition, the presence of 
multiple occlusive levels, extra-abdominal 
metastatic disease, refractory ascites, poor per-
formance status, previous abdominal radio-
therapy, and the lack of specifi c treatment 
options for advanced cancer (chemotherapy).  

•   Self-expanding colonic stents are highly effec-
tive and safe alternatives in patients with a 
single level of occlusion, who are considered 
unfi t for surgery or require a “bridge to 
surgery”.  

•   Percutaneous gastrostomy (venting-PEG) 
allows for more comfortable and safe long- 
term digestive decompression than nasogastric 
tube insertion in patients with inoperable MBO 
and symptoms that are inadequately controlled 
by symptomatic medical management.  

•   Palliative medical treatment of inoperable 
MBO is multimodal and based on the com-
bined use of glucocorticoids, antiemetics, 
antisecretors, and potent analgesic opioids. 
Due to their antiemetic action and reduction of 
mucosal oedema, glucocorticoids are indi-
cated in the initial phases of this complication 
and may increase the rate of spontaneous reso-
lution. Antiemetics of choice are neuroleptics 
(haloperidol). Prokinetic drugs can increase 
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pain and should be avoided in MBO. 
Antagonists of 5-HT3 receptors are effective 
for controlling emesis in the treatment of 
MBO, even in cases where the patient’s 
response to other antiemetics is insuffi cient.  

•   Abdominal pain in MBO is highly prevalent, 
of great intensity, and often requires the use of 
potent opioid drugs. No controlled clinical tri-
als have compared the different potent opioids 
in this indication. Fentanyl is the opioid that 
least affects intestinal motility, which has been 
confi rmed by controlled clinical studies with 
different causes of MBO.  

•   Antisecretor drugs improve nausea, vomiting, 
and pain with an important reduction in intes-
tinal hypersecretion proximal to the obstruc-
tion. Several controlled clinical studies have 
shown that octreotide, an analogue of soma-
tostatin and a potent antisecretor drug, is 
clearly superior in this setting when compared 
with anticholinergic drugs. Continuous diges-
tive aspiration via a nasogastric tube or percu-
taneous gastrostomy is only useful if 
multimodal palliative pharmacological treat-
ment does not provide adequate symptom 
control.  

•   Symptom control is very high with multi-
modal medical treatment strategies and spon-
taneous resolution occurs in more than one 
third of patients.  

•   Life expectancy of patients suffering from 
advanced malignancies presenting with inop-
erable MBO is short, with a mean survival rate 
no longer than 4 weeks.  

•   The most relevant factors infl uencing non- 
resolution of MBO include cognitive failure, 
cachexia, dyspnoea at rest, palpable abdomi-
nal tumours, hepatic failure, upper intestinal 
obstruction, and dehydration.        
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        Palliative neurosurgery has benefi ted from recent 
technological advances allowing safer and less 
invasive procedures aimed at relieving symptoms 
from advanced disease. Conditions treated 
include malignant glioma, cerebral and spinal 
metastases, hydrocephalus, malignant meningitis 
and cancer- related pain.  

16.1         Introduction 

 Dunn [ 1 ] defi nes palliative surgery as: “A surgi-
cal procedure used with the primary intention of 
improving quality of life or relieving symptoms 
caused by advanced disease. Its effectiveness is 
judged by the presence and durability of patient 
acknowledged symptom resolution.” 

 Not only has the last decade seen a greater transi-
tion of general palliative care practices to the neuro-
surgical setting, but various technological advances 
have widened the scope of neurosurgical proce-
dures suitable for palliation. From the defi nition 
provided previously, it can be seen that palliative 
surgical procedures must relieve symptoms and 
improve quality of life. While signifi cant discom-
fort or even some degree of increased disability is 
often acceptable for  curative surgery, palliative pro-
cedures are not aimed at offering a cure, and the 
treatment must not be worse than the underlying 
condition. Modern neurosurgery is much less inva-
sive than even two decades ago, and it is much eas-
ier to tip the balance in favour of intervention for 
symptom reduction, even when prolongation of life 
may not be possible. 
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 Frameless stereotaxy, high-resolution preop-
erative and intraoperative imaging, endoscopy 
and minimally invasive spinal surgical techniques 
have all widened the scope of palliative neurosur-
gery. Embracing the multidisciplinary nature of 
palliative care is stereotactic radiation therapy, or 
radiosurgery, utilised by neurosurgeons and radi-
ation oncologists in both the brain and the spine. 
Destructive procedures for pain relief have 
largely been replaced by more technologically 
advanced methods of pain management.  

16.2     Cranial 

16.2.1     Glioma 

 Glioblastoma is the most common primary brain 
tumour in adults with an incidence of approxi-
mately fi ve per 100,000 [ 2 ]. These tumours have 
always had a poor prognosis but that has improved 
somewhat in recent years, related more to 
improvements in adjuvant treatment than surgery 
[ 3 ]. While there is still debate about the infl uence 
of surgery on survival [ 4 ,  5 ], it can be very useful 
for palliation of symptoms including headache 
and neurological defi cit. 

 Gliomas frequently contain cysts that can con-
tribute as much as, or more than, the solid tumour 
to raised intracranial pressure and neurological 
defi cit (Fig.  16.1 ). Radiation and chemotherapy 
have little effect on these cysts and surgical drain-
age is a simple and relatively safe procedure that 
can signifi cantly improve symptoms. The use of 
frameless stereotaxy coupled with computerised 
tomography (CT) or magnetic resonance imaging 
(MRI) allows relatively safe and minimally inva-
sive drainage of tumour cysts, decreasing intra-
cranial pressure and improving neurological 
function. It can be done through a small incision 
and burr hole and under local anaesthesia if 
necessary.

   More aggressive tumour resection is also pos-
sible due to better anatomical localisation. Prior 
to surgery, MRI can be utilised to show fi bre 
tracts, and functional MRI can localise eloquent 
areas. These images can then be fused with the 
guidance image and utilised intraoperatively. The 

use of intraoperative neuronavigation is now 
standard and can improve extent of resection 
without prolonging operative time [ 6 ]. 

 In some centres, intraoperative CT and even 
MRI [ 7 ,  8 ] can be used to further improve the 
extent of tumour removal and the addition of new 
techniques such as 5-ALA fl uorescence-guided 
resection shows considerable promise [ 9 ]. While 
there still exists signifi cant controversy regarding 
the survival advantages of this, in a palliative 
context it does allow symptomatic improvement 
from cytoreduction and resolution of peritu-
moural oedema with decreased risk of new neu-
rological defi cit. 

 Occasionally gliomas can be complicated by 
haemorrhage causing acute deterioration. 
Surgical evacuation of the haematoma, if done 
expeditiously, can be associated with good short- 
term outcomes but is often avoided in view of the 
poor overall prognosis in this condition. As the 
response to adjuvant treatment improves, these 
attitudes are changing. 

 Surgery may also be indicated for palliation of 
epilepsy, especially in patients with low-grade 
gliomas that otherwise may not have required 
surgical intervention. This can be very effective 
and lead to signifi cant improvement in quality of 
life [ 10 ,  11 ].  

  Fig. 16.1    T1-weighted, gadolinium-enhanced MRI 
showing a left deep-seated cystic glioblastoma       
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16.2.2     Metastases 

 Metastatic tumours are the most common intra-
cranial neoplasm in adults. Autopsy studies sug-
gest that 20–25 % of cancer patients have brain 
metastases [ 12 ]. Eight to ten percent of adults 
with cancer will develop symptomatic brain 
metastases [ 13 ,  14 ]. As treatment of the primary 
malignancy improves, these fi gures are likely to 
increase further. Melanoma is the most likely pri-
mary tumour to spread to the brain, but numeri-
cally most cerebral metastases are from lung or 
breast primaries [ 15 ]. Prior to the 1970s, surgery 
was rarely considered appropriate for metastatic 
tumours in view of the high morbidity and poor 
survival. Improvements in surgical technique and, 
in particular, imaging have changed this, and now 
surgery has a well-defi ned role. As well as provid-
ing palliation of increased intracranial pressure 
and neurological defi cit, it can provide tissue for 
histology in cases where no primary site is identi-
fi ed and in those patients where abscess or pri-
mary malignancy are in the differential. 

 Surgery is usually considered in patients 
with solitary metastases; however, many older 
series are not directly comparable with current 
clinical practice. Older series utilising CT will 
underestimate the incidence of multiple metas-
tases compared with newer studies using MRI. 
There is some evidence supporting the treatment 
of up to three metastases [ 16 ], and for palliation 
of raised intracranial pressure or neurological 
defi cit, a large metastasis may be removed even 
if the MRI reveals other smaller asymptomatic 
lesions. Metastases are usually very well defi ned 
and can be macroscopically removed with mod-
ern neurosurgical techniques. This immediately 
reduces intracranial pressure and surrounding 
oedema with improvement in symptoms. This 
can be quite dramatic, particularly with cerebel-
lar metastases. 

 Another consideration is the improvement in 
technique with minimally invasive approaches 
made possible by the routine use of neuronaviga-
tion. The decreased surgical morbidity has made 
resection of symptomatic metastases more 
acceptable. Craniotomies can be made directly 
over the lesion and often through a small linear 

scalp incision rather than a large scalp fl ap. The 
hospital stay is usually very short and the mor-
bidity minimal. 

 Radiosurgery, using either a linear accelerator 
or the Gamma knife, is often used for the treat-
ment of symptomatic metastases. The advantages 
include the ability to treat multiple lesions and 
the non-invasive nature of radiosurgery. The dis-
advantages are the limited availability, and the 
fact that symptoms of raised intracranial pressure 
may be aggravated rather than relieved in the 
early stages [ 17 ]. Delayed radiation necrosis is 
another consideration [ 18 ]. Surgery will usually 
provide better palliation for accessible tumours 
in non-eloquent areas, but radiosurgery can be 
very useful for treating deep-seated tumours or 
those in eloquent areas. 

 Metastases may bleed causing acute deteriora-
tion. Melanoma and chorioncarcinoma are par-
ticularly prone to haemorrhage [ 19 ,  20 ], and 
craniotomy will usually be indicated in this situ-
ation, even in the presence of multiple lesions, 
especially if a tissue diagnosis has not yet been 
confi rmed.  

16.2.3     Meningioma 

 Many meningiomas are curable with simple exci-
sion, but a large number involve structures such 
as the dural venous sinuses or arise in relatively 
inaccessible areas such as the anterior foramen 
magnum, making complete excision impossible 
without unacceptable defi cit. In such cases, sur-
gical debulking may provide adequate palliation 
of symptoms, and the slow growth of many of 
these tumours often allows the residual to be 
treated by observation alone. When the histology 
is atypical suggesting a more aggressive nature, 
radiation therapy may be added. Surgical pallia-
tion of meningiomas may also be indicated for 
local control when these tumours threaten to 
erode through the skin. 

 Meningiomas are prone to haemorrhage which 
can be intratumoural, intracerebral or subdural, 
and in these instances surgery is usually indicated 
even if the underlying tumour cannot be com-
pletely removed [ 21 ].  
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16.2.4     Hydrocephalus 

 Hydrocephalus may occur in patients with pri-
mary or secondary malignancy due to obstruc-
tion of the cerebrospinal fl uid (CSF) pathways. 
Ventriculoperitoneal shunting can provide dramatic 
palliation of symptoms of raised intracranial pressure 
with minimal morbidity [ 22 ]. In some cases, where 
there are malignant cells in the CSF, there can be a 
risk of peritoneal seeding as well as increased risks 
of shunt blockage. In this situation, endoscopic third 
ventriculostomy is a minimally invasive procedure 
that can give similar palliation without these risks. 
The results in tumour patients have been reported to 
be similar to those in patients with hydrocephalus 
due to non-neoplastic causes [ 23 ].  

16.2.5     Malignant Meningitis 

 Clinical diagnosis of malignant meningitis has 
become more frequent with the use of MRI [ 24 ], 
and it is found in up to 25 % of small cell lung 
cancer patients at post-mortem [ 25 ]. Malignant 
meningitis can cause a wide variety of neurologi-
cal symptoms and signs and usually heralds a 
rapid decline. Some patients with malignant men-
ingitis benefi t from intrathecal chemotherapy but 
repeated lumbar punctures are often diffi cult and 
uncomfortable. There is also the risk of subdural 
or extradural injection [ 26 ]. In this situation, an 
Ommaya reservoir (Accu-Flo CSF Reservoir, 
Codman, Johnson and Johnson) can be inserted 
(Fig.  16.2 ). This is a simple procedure in which a 
ventricular catheter is passed, usually into the right 
frontal horn, and connected to a small chamber 
implanted permanently beneath the scalp. The 
incision is usually made anterior to the chamber so 
that the overlying scalp is numb. This makes 
repeated CSF access simple and much more com-
fortable than multiple lumbar punctures.

16.2.6        Infection 

 Patients with malignancy are more prone to 
infection, and this should always be considered 
in patients with undiagnosed cerebral or spinal 

lesions, especially in patients immunocompro-
mised from steroids or chemotherapy. Apparent 
metastases or glioblastomas may be cerebral 
abscesses from nocardia or tuberculosis 
(Fig.  16.3 ). Magnetic resonance spectroscopy 
can be helpful in making the distinction, but often 
surgery is required to confi rm the diagnosis even 
when treatment will be medical.

  Fig. 16.2    An Ommaya reservoir (Accu-Flo CSF 
Reservoir, Codman, Johnson and Johnson)       

  Fig. 16.3    T1-weighted, gadolinium-enhanced MRI 
showing a left occipital enhancing mass in an 84-year-old 
male with no predisposing factors for infection. It was 
thought to be glioblastoma but histologically proven to be 
nocardia       
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16.3         Spinal 

16.3.1     Metastatic 

 Epidural spinal cord or cauda equina compres-
sion from metastatic disease can have a signifi -
cant negative effect on quality of life. Treatment 
by posterior laminectomy often fails, partly 
because the compression is often ventral. In 
many cases, such surgery offers little benefi t over 
radiotherapy alone. More aggressive treatment 
aimed at removing ventral tumour tends to be 
much more invasive and requires internal fi xation 
to maintain stability. The benefi ts include better 
neurological outcomes and improvement in spi-
nal pain [ 27 ]. This needs to be balanced with the 
increased morbidity and risks of the surgery. 
Modern minimally invasive surgery (MIS) tech-
niques provide a compromise better suited to pal-
liation of pain and neurological defi cit. Using a 
combination of neuronavigation and MIS tech-
niques, tumours can often be decompressed 
through the pedicle, and fi xation can then be 
inserted percutaneously [ 28 ]. In some cases, per-
cutaneous fi xation can be used to treat pain with-
out neurological defi cit. 

 Vertebroplasty can also be useful in treating 
pain from spinal metastases. Using percutaneous 
techniques, polymethyl methacrylate (PMMA) 
cement is injected through the pedicle into the 
affected vertebral body [ 29 ,  30 ]. Care must be 
taken to avoid injecting cement into the canal, 
and this technique is contraindicated if the poste-
rior cortex is not intact. Intramedullary spinal 
cord metastases are uncommon and surgery 
would rarely be indicated. With the advent of spi-
nal stereotactic radiosurgery, it is possible to treat 
these and offer some palliation [ 31 ].  

16.3.2     Primary 

 Although benign intra-dural tumours such as 
ependymoma and haemangioblastoma are usu-
ally surgically removable, occasionally the surgi-
cal risks are too great, and palliative options need 
to be considered. Even if debulking of the tumour 
itself is minimal or not possible, a simple 

 duroplasty can sometimes buy considerable time 
with these slow-growing tumours (Fig.  16.4 ). 
Stereotactic radiosurgery is now an additional 
option and can be particularly useful in patients 
with multiple tumours such as those with type 2 
neurofi bromatosis.

16.3.3        Infection 

 Epidural spinal abscess should be considered in 
the differential of malignant spinal cord com-
pression in the immunocompromised patient 
with malignancy.   

16.4     Pain 

 Fleming [ 32 ] wrote in 1927 on the benefi ts of cor-
dotomy and rhizotomy for cancer pain, but mod-
ern pain management techniques have largely 
supplanted these. In very selected cases, cordot-
omy or DREZ lesions can still be indicated [ 33 ], 

  Fig. 16.4    T2-weighted MRI showing a highly vascular 
tumour at the conus that was causing signifi cant neuro-
logical defi cit but was not safely resectable. A duroplasty 
was performed with complete neurological recovery and 
abolition of back and leg pain. Five years later, his pain 
increased without neurological defi cit and he was treated 
with stereotactic radiotherapy       
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but neurosurgical input is more commonly limited 
to the insertion of epidural or intrathecal drug 
delivery systems [ 34 ]. A simple, tunnelled epi-
dural catheter with an access port can provide 
excellent analgesia with acceptable infection risks 
in the short term. Implanted intrathecal program-
mable pumps are considerably more expensive, 
but in patients with a life expectancy of more than 
3 months can be more cost-effective [ 35 ]. 

 Spinal cord stimulation is used for chronic 
non-malignant pain but has not been shown to be 
benefi cial or cost-effective in the palliative set-
ting [ 36 ]. DBS (deep brain stimulation) is 
increasingly used in the treatment of chronic low 
back pain and neuropathic pain but has yet to 
have an impact on cancer pain, partly due to the 
costs involved.     
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        The defi nition and range of care applicable to 
 palliation of surgical patients is complex and 
involves multiple disciplines of the healthcare 
workforce. As surgeons, we must balance issues 
related  to  non- malefi cence and benefi cence whilst 
respecting the patient’s autonomy. With regard to 
head and neck cancer, symptom control is com-
plex and requires multidisciplinary care input to 
achieve the best ends for our patients. The impor-
tance of education and training in this area is 
emphasised. Ultimately, our patients should avoid 
suffering and maintain dignity, and as surgeons, 
we possess the skills to provide their care.  

17.1         Introduction 

 What is palliative care? It is the support of physi-
cal, emotional and psychological suffering of 
patients with advanced illness regardless of age, 
diagnosis or life expectancy. 

  Palliative care  (from Latin  palliare , to cloak) 
is an area of healthcare that focuses on relieving 
and preventing the suffering of patients.  Palliative 
medicine  is appropriate for patients in all disease 
stages, including those undergoing treatment for 
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curable illnesses and those living with chronic 
diseases, as well as patients who are nearing the 
end of life. Palliative medicine utilises a multidis-
ciplinary approach to patient care, relying on 
input from physicians, pharmacists, nurses, chap-
lains, social workers, psychologists and other 
allied health professionals in formulating a plan 
of care to relieve suffering in all areas of a 
patient’s life. This multidisciplinary approach 
allows the palliative care team to address physi-
cal, emotional, spiritual and social concerns that 
arise with advanced illness. 

 With regard to head and neck cancer, symptom 
control is complex and requires multidisciplinary 
care input to achieve the best ends for our patients.  

17.2     Characteristics 
of Palliative Care 

  Palliative care  does the following:
•    Provides relief from pain, shortness of breath, 

nausea and other distressing symptoms  
•   Affi rms life and regards dying as a normal 

process  
•   Intends neither to hasten nor to postpone death  
•   Integrates the psychological and spiritual 

aspects of patient care  
•   Offers a support system to help patients live as 

actively as possible  
•   Offers a support system to help the family cope  
•   Uses a team approach to address the needs of 

patients and their families  
•   Will enhance quality of life  
•   Is applicable early in the course of illness, in 

conjunction with other therapies that are 
intended to prolong life, such as chemother-
apy or radiation therapy    
 Whilst palliative care may seem to offer a 

broad range of services, the goals of palliative 
treatment are concrete: relief from suffering, 
treatment of pain and other distressing symp-
toms, psychological and spiritual care, a support 
system to help the individual live as actively as 
possible and a support system to sustain and 
rehabilitate the individual’s family [ 1 ]. 

 Patients at all stages of treatment need some 
kind of palliative care to comfort them. In some 
cases, medical specialty professional  organisations 

recommend that patients and physicians respond 
to an illness only with palliative care and not with 
a therapy directed at the disease. The following 
items are indications named by the American 
Society of Clinical Oncology as characteristics of 
a patient who should receive palliative care but 
not any cancer-directed therapy [ 2 ]:
•    Patient has low performance status, correspond-

ing with limited ability to care for oneself.  
•   Patient received no benefi t from prior 

evidence- based treatments.  
•   Patient is ineligible to participate in any appro-

priate clinical trial.  
•   The physician sees no strong evidence that 

treatment would be effective.    
 The aim is to prevent or alleviate suffering and 

to improve quality of life for patients with severe, 
complex illness.  

17.3     Defi nitions of Surgical 
Palliative Care 

 Surgical palliative care is the treatment of suffering 
and the promotion of quality of life for seriously or 
terminally ill patients under surgical care [ 3 ]. 

 Palliative surgery includes operations to relieve 
symptoms. The operations may be inclusive of 
treating disease with curative intent, but in all 
cases the management of symptoms should be an 
element of the intervention. Operations with cura-
tive intent in asymptomatic patients that result in 
residual disease or positive margins should be 
considered non-curative, non-palliative [ 4 ]. 

 Surgical palliation for cancer is defi ned best as 
a procedure used with the primary intention of 
improving quality of life (QOL) or relieving 
symptoms caused by the advanced malignancy. 
The effectiveness of a palliative intervention 
should be judged by the presence and durability 
of patient-acknowledged symptom resolution [ 5 ]. 

 Palliative surgery is an operation that is “largely 
intended for symptom relief  or  avoidance of symp-
toms or conditions anticipated  secondary to pro-
gressive local disease,  and  is unlikely to alter the 
ultimate progression of disease in this patient or 
signifi cantly impact patient survival” [  6 ]. 

 Palliative surgery is any invasive procedure in 
which the main intention is to mitigate physical 

G. Rees



219

symptoms in patients with non-curable disease 
without causing premature death [ 7 ]. 

 Relief of suffering has always been the fi rst 
priority of surgical care and this objective has 
never confl icted with the goal of cure [ 8 ,  9 ].  

17.4     Principles of Surgical 
Palliative Care 

 The three cardinal surgical virtues in palliative 
caring are gentleness, skill and non- abandonment. 
These have been expanded on by Dunphy [ 10 ] 
discussing non- abandonment, Gaisford  [ 11 ] on 
collegiality with colleagues and recognition of 
spiritual needs and Sugarbaker [ 12 ]. 

 In 2005, the American Board of Surgery pro-
duced a statement of principles of Palliative Care 
[ 13 ]. This was an ethical compass for the conduct 
of care not only at end of life but in all encounters 
in which the relief of suffering and promoting 
quality of life are desired. It is an evolutionary 
step beyond the College’s 1998  Statement of 
Principles Guiding Care at End of Life . The 
statement focused on an emphasis to provide pal-
liative care alongside curative care and to under-
stand when transition from one model to the 
other is appropriate. It was recognised that sur-
geons require training in procedural skills for 
palliation as well as cure [ 14 ]. 

 When identifying surgical patients in need of 
palliative care, we should note that they have a seri-
ous or life-threatening condition, which is poten-
tially responsive to a surgical intervention. At the 
same time, the patient’s premorbid health condi-
tions should not preclude surgical intervention as 
we recognise that these patients are at high risk for 
disease or treatment-related morbidity [ 15 ].  

17.5     Principles of Palliative 
Surgery 

 Palliative surgery is frequently confused with or 
used interchangeably with non-curative surgery. 
A study performed by the Society of Surgical 
Oncology indicated that 95 % of respondents felt 
that palliative surgery was synonymous with 
gross residual tumour remaining on conclusion of 

an oncological procedure. When asked what 
should be included in a defi nition of palliative sur-
gery, 43 % said it should be based on preoperative 
intent, 27 % on postoperative factors and 30 % on 
patient prognosis [ 16 ]. It is probably more accu-
rate to say that the critical distinguishing principle 
separating palliative and non- curative surgery is 
that there is intent to provide asymptomatic 
patients with an oncological cure in non-curative 
surgery, whereas in palliative surgery, the intent is 
to relieve symptoms without consideration of any 
oncological benefi t [ 17 ]. The primary aim in pal-
liative surgery then is to durably alleviate symp-
toms, as acknowledged by the patient [ 15 ]. 

 As surgical oncologists, 10–20 % of our prac-
tice is palliative surgery [ 18 ], a fi gure that is far 
greater if we move from malignancy as the under-
lying disease process to other chronic, life- 
limiting diseases. It is also important to understand 
that whilst there may be an association with end-
of-life care, many palliative surgical procedures 
may be offered in patients with long-term sur-
vival. As surgeons, we are caring for the general 
needs of a patient, to alleviate their suffering as a 
whole, and so our management moves beyond 
surgical procedures to pain and nausea manage-
ment, nutrition issues and psychological condi-
tions associated with this patient group. 

 The costs related to palliative surgery are about 
50 % of the resources in cancer surgery [ 19 ]. 

 The moral and ethical questions about palliative 
surgery are those we face with any patient undergo-
ing surgical care. The main challenge for us is to 
balance the moral duty to help with the ethical 
needs for non-malefi cence and benefi cence: pri-
mum non nocere. The patient’s autonomy should 
not be overridden in the search to help, and giving 
advice to them is very diffi cult given the lack of 
evidence regarding outcomes of palliative surgery.  

17.6     Cytoreductive/Aggressive 
Palliative Surgery 

 Surgery of this type is performed in the setting of 
advanced malignancy and may act to allow symp-
tom control and in some cases to enhance disease 
control, possibly increasing the period of disease- 
free survival and rarely improving overall  survival. 
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Patients who are offered this type of treatment 
must be carefully selected with regard to their age, 
comorbidities and performance status. In addition, 
the patient should be clear as to their aims and the 
quality and duration of survival whilst recovering 
from the morbidity of the procedure. In some 
cases, patients who are currently asymptomatic 
may be offered debulking surgery on the basis that 
future suffering and pain may be alleviated: this is 
a form of proactive palliative surgery.  

17.7     Curative Resection of 
Primary Tumours with 
Short Anticipated Survival 

 In some instances, the morbidity of death from a 
primary tumour may outweigh the impact of dis-
tant metastatic disease. In these cases, whilst sur-
vival is not affected, the mode of death and the 
pathway to the end of life is alleviated: for exam-
ple, total laryngectomy or glossectomy in a 
patient with pulmonary metastases. Patients in 
these situations may have a prolonged illness- 
free period, with better control of pain, and even-
tually succumb to the slow decline of chronic 
debility as the metastatic disease progresses. The 
critical issues here are to balance the quality-of- 
life impact of different modes of death, the dura-
tion of benefi t and the morbidity of the procedure 
being performed.  

17.8     End-of-Life Palliative 
Surgery 

 Sometimes palliative surgery occurs during the 
end-of-life period of care, but it may be offered 
well before this time is reached. In the end-of-life 
period, the escalating symptoms for the patient 
and the potentially short period of life left impact 
on the choice of procedures to be offered. In head 
and neck surgery, for example, the insertion of a 
naso-enteric feeding tube for fl uid and nutrition 
may be offered, a tracheostomy may be performed 
to help deal with secretions or aspiration, or endo-
vascular occlusion of feeding vessels causing 
bleeding into the airway may be performed. It is 

important to discuss these treatments with the 
patient and their family/support network as to the 
aims and outcomes of such interventions. Insertion 
of feeding tubes may prolong life through deliv-
ery of fl uids and nutrition, but it is important to 
maximise other elements of symptom control at 
the same time, or the patient will just be delivered 
to a place of prolonged suffering.  

17.9     Current Surgical Palliation 

 Obstruction of a viscus or airway by advanced 
malignancy often requires a surgical opinion and 
may be alleviated without the need for an open 
surgical procedure but by the placement of a 
stent. This draws into question whether this is 
actually a surgical procedure, as they can be 
inserted by nonsurgical colleagues, but the proce-
dure to aid the patient is more important than the 
technician who supplies care. In addition, fi xa-
tion of pathologic fractures may alleviate pain 
and aid speech and swallowing, if the mandible is 
affected, and endovascular stenting may improve 
blood fl ow and reduce the risk of major arterial 
bleed. Vessels may also be occluded endovascu-
larly to stop bleeding [ 20 ].  

17.10     Decision-Making 
in Palliative Surgery 

 It is a surgical skill to recognise when surgery 
will be too adventurous, ill advised or futile, 
given the condition of a patient. It is diffi cult to 
resist pressure to operate, whether this comes 
from the patient, relatives or medical colleagues, 
but it must be recognised that surgery cannot 
solve every problem [ 21 ]. 

 Decision-making in palliative surgery requires 
superior surgical judgment owing to the narrow 
risk-benefi t profi le. Patient selection is critical 
and information is given to patients and family to 
allow best quality informed consent [ 16 ]. 

 It had been assumed that palliative patients 
undergoing surgery have a higher operative mor-
bidity and mortality rate, and thus they should not 
be considered for surgical intervention. This has 
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been challenged in a study of stage and severity 
matched cases, who were being operated on with 
either curative or palliative intent, and had simi-
lar morbidity and mortality [ 6 ]. 

 It is important to look beyond the immediate 
risk of the intervention to the patient towards to 
durability of benefi t. It has been estimated that 
patients would need to survive for 60–90 days for 
the benefi t of the surgical intervention to become 
apparent, as before this time, any benefi ts will be 
masked by the recovery time from the interven-
tion itself [ 22 ]. 

 The use of multidisciplinary clinics to give a 
forum to discuss palliative care allows the use of 
guidelines and evidence in many cases to be used. 
In some cases, the decision is made on the sur-
geon’s experience and preferences. In these 
cases, the surgeons may be accurate in prediction 
of life expectancy, but less so in predicting bene-
fi t from the palliative intervention. There is a ten-
dency to underestimate the success of the 
procedures, and hence it is possible that many 
patients will not be considered for interventions, 
and not be helped by these interventions [ 23 ].  

17.11     Ethics of Palliative Surgery 

 Although surgery is an important part of palliative 
treatment, there has been relatively little focus on 
the moral aspects within palliative surgery [ 24 ]. 

 In a study looking at moral dilemmas faced by 
surgeons when treating patients with palliative 
intent, it was notable that they used data including 
patient age, tumour biology, extent of disease and 
severity of symptoms when making treatment 
decisions. These individually tailored approaches 
have multiple areas of input, which also include 
surgical skills and preferences and not least, the 
patient’s wishes. All factors must be balanced to 
make, what is a very complex decision in care 
planning [ 25 ]. The duty to help is a basic moral 
impetus in medicine, an essential obligation for 
all health professionals. This is especially so for 
those who are the weakest and face most suffer-
ing. This duty to help has been challenged in med-
icine as reports of overtreatment and the use of 
futile treatments are  promulgated. There is a 

 perception that surgeons have substantial profes-
sional autonomy and that most standard surgical 
therapies have never been subject to rigorous 
evaluation [ 26 – 28 ]. Thus, the duty of help can be 
interpreted too absolutely, without relevant bal-
ance, and especially so in palliative surgery with 
weak and vulnerable patients. It is part of our duty 
of care to ensure that we employ the best evidence 
for effi cacy, effectiveness and effi ciency in the 
options of care offered to these patients. 

 Duty of care to help is closely allied to another 
virtue: that of benevolence combined with com-
passion. Benevolence also requires conscious-
ness of whether the actions actually help the 
patient in need, and one cannot offer drastic inter-
ventions on the basis of compassion and benevo-
lence alone. It is important to be sensitive to the 
autonomy of the patient and not be excessively 
paternalistic wielding power with interventions. 

 Sometimes it is better to sit and watch rather than 
get up and do. This goes against patients and their 
relatives wanting everything possible to be done, in 
the support of hope of survival and continuance of 
life. Not doing anything is perceived as having 
given up on the patient [ 29 ]. The desire to do every-
thing possible may enhance a misconceived duty to 
help, and it should be made clear to the patient the 
benefi ts or futility of intervention and also the health 
implications for the patient of having an interven-
tion. Patients will come with a concept of the limit-
less ability of medicine in general and surgery in 
particular to cure them with little or no risk. If the 
effi cacy, effectiveness and effi ciency of palliative 
surgery are uncertain, it can be challenging to either 
offer or refuse intervention. At the same time, the 
patients should be supported emotionally, existen-
tially and psychologically so that they retain hope 
and confi dence in the treating team. 

 Informed consent is at the core of modern 
medicine and patient autonomy. This can be chal-
lenging in palliative surgery, as information about 
outcomes may be limited and the patients may be 
unable to comprehend the information given. 
Rapid changes in health status require forward 
thinking of care planning: what if? Questions 
must be raised and plans made by patients for the 
care they would like to be employed. Through 
this, options for care should be explored which 
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may be surgical or nonsurgical and no sense of 
blame be carried by the patients with decisions 
taken. They should not feel pressured into “doing 
something for the family”. 

 Priority is often given to patients with cancer 
requiring palliative surgery. As indicated previ-
ously, palliative surgery consumes approximately 
50 % of the entire surgical oncology budget [ 19 ]. 
There may be an ethical imperative to decide 
where the health dollar should be spent: on deliv-
ering cure to patients or supporting during their 
inevitable decline to death. It is not clear that fi rst 
world nations have grasped this nettle.  

17.12     Priorities in Palliative 
Surgery: Future 
Considerations 

 We are faced with multiple competing elements 
driving our development of palliative surgical 
care. Primarily, we are responsible for high levels 
of fi scal responsibility in offering and delivering 
care. Increasing healthcare costs and health 
reforms aiming to curb those costs should be rec-
ognised. Secondly, we should strive to develop an 
evidence base to the care being offered with pallia-
tive surgery. This should be looking at the benefi ts 
and durability of symptom control, the cost of 
delivery of the care and the risk of such treatments 
to patients in terms of morbidity and mortality. 
The third issue refl ects the empire growth effect in 
palliative care: we probably have only been treat-
ing the tip of an iceberg in palliative terms, but we 
should be wary of opening the Pandora’s box too 
quickly and without planning and regulation of 
care delivery. It is best that this is regulated on a 
hospital basis through multidisciplinary clinics, 
with national bodies regulating the framework of 
care being offered through those clinics. 

17.12.1     Education and Training 

 Life is a terminal disease, and it is sexually trans-
mitted, according to John Cleese [ 30 ]. The devel-
opment of improved education regarding palliative 
care should be encouraged in medical schools and 
form one of the core areas of  education in surgical 

training. Patients with life- threatening conditions 
will articulate their needs and these should be our 
main goals of care. In order of importance, these 
would be as follows: pain and symptom control, 
avoidance of unnecessary and prolonged suffer-
ing, autonomy of care, to relive burden on their 
families and to strengthen relationships with 
loved ones [ 31 ]. We have a disconnect with these 
desires, and they increase as the severity of the 
disease increases, driving us towards more proce-
dures and increased ICU care and resulting in 
lower satisfaction with care outcomes from 
patients and their families. To ease this, we should 
engage with patients and families to offer emo-
tional support, involvement in decision-making 
and continued communication of key information 
of current and future expected changes and to 
offer treatment respectfully [ 32 ].  

17.12.2     Multidisciplinary Care 

 The complexity of patient care escalates as they 
move from curative towards palliative intent in 
their treatment planning. The use of multidisci-
plinary clinics to bring together information with 
clinical and patient-derived input for discussion 
amongst skilled health professionals should allow 
better decision-making and a smoother coordina-
tion of care. The focus here is that the patient is at 
the centre of the clinic and all professionals 
involved are attempting to bring their best quality 
of care to that patient. A care plan is derived from 
the group and a recommendation of care or 
options of treatment is made. The implementation 
of that care plan occurs with the acceptance and 
involvement of the patient and their family. 
Feedback is given from the patient care interface 
back to the clinic to assess the impact of the care 
plan. This serves to improve quality of care and 
gives data to use in future patient care [ 33 ].   

17.13     Head and Neck Palliative 
Surgery 

 Surgeons of this era are increasingly being asked 
to care for an older group of patients presenting 
with an increasing number of cancer-related 
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 diseases, on the background of comorbidity which 
comes with age. We should adapt to this by look-
ing at illness rather than disease as our focus. We 
are taught to identify disease in organs and to treat 
those diseases, whereas illness, the individuals’ 
experience of disease, occurs in people. As sur-
geons, we are specialists in the care of people 
affl icted with disease, rather than specialists in the 
surgical treatment of neoplastic disease [ 34 ]. 

 In head and neck cancer (HNC), the disease 
processes are complex and the outlook uncertain, 
leading to the delivery of radical treatments 
whose intent is palliative. The spectrum of care 
delivery for palliation may range from primary 
treatment, through salvage therapy and to end-of- 
life terminal care. 

 The pattern of HNC is commonly one of initial 
treatment, with response, followed by relapse 
associated with signifi cant symptomatology and 
impact on daily functioning with physical, emo-
tional and psychological effects. It is important to 
realise that, in many areas of HNC, the manage-
ment of advanced HNC has increased the disease- 
free interval, but overall cure rates have not 
changed. The mode of treatment failure and recur-
rence pattern has changed, and patients often live 
longer with quiescent subclinical disease. 

 Palliative care staff should be involved at an 
early stage in the treatment planning of patients 
where the treatment aim has changed from cura-
tive to supportive care with symptom control. 
Patients should feel that they have not been 
“abandoned” by their care team, but to realise 
that specialist input is being requested for a new 
phase in the management of their condition. 
Continuation of care by the team should be main-
tained through this period. 

 The location for delivery of palliative care 
should be centred upon the patient, their home 
and family support group, with the utilisation of 
community-based palliative support teams. 
Admission to hospital may be required for 
 periods of stabilisation of symptoms and optimi-
sation of care, with the aim to return the patient to 
their home, as and when clinically appropriate. If 
social and home support networks are lacking or 
if the disease process is too complex to manage, 
admission to institutional care may be the only 
sensible option. 

 The relationships developed between the 
patient and the surgical or oncology staffs are 
critical to the stability of care delivery at this time. 
Adaptability and response to change along with 
open access for communication are critical issues.  

17.14     Relevance of Palliative Care 
in the Care of HNC 

 The incorporation of dedicated palliative care 
teams into the multidisciplinary care of HNC ser-
vices is central to care in Australia and New 
Zealand. The major role of palliative care teams 
in this setting includes the management of symp-
toms, maintenance of quality of life and supervi-
sion of end-of-life care. 

17.14.1     Quality of Life 

 QOL is a subjective phenomenon, encompassing 
physical, psychological, spiritual and social 
domains. Each of these may be individually or 
serially important and vary over the time course 
of the disease. All domains should be addressed 
at any time to deliver care, which covers the 
needs of the patient. Calman explored the con-
cept of quality of life being a measure of the 
patient’s expectation and the perceived experi-
ence of their current state of health [ 35 ]. This 
introduces the important variable of variability in 
the value patients attribute to certain measures of 
health. The aim therefore is to close the distance 
between expectation and reality as far as possi-
ble. Communication, education and response to 
needs are central elements of this process. In 
advanced disease, the clinician should not remove 
hope, but allow patients to make judgments of 
best use of time, allowing better use of life and 
planning for the eventuality of death.  

17.14.2     Symptom Control 

 Patients with HNC have disease-specifi c and 
general physical problems, which may be multi-
ple synchronously or metachronously. These 
problems may present at any stage of the disease 
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(diagnosis, during treatment, during remission or 
during progression) and even during “cure” of 
disease. It is therefore important that palliative 
care professionals are available to be called upon 
throughout the entire time course of patient care. 

 Head and neck cancer may cause symptoms 
from the direct or indirect effect of the underly-
ing cancer, the effects of cancer treatment and 
concomitant disease. Not all symptoms reported 
by patients relate to the cancer directly, and phys-
ical symptoms should be managed appropriate to 
their aetiology. The importance of detailed his-
tory taking and close attention to examination 
with appropriate relevant investigations will 
allow appropriate care delivery. 

 The pathway of care starts with initial assess-
ment, treatment of the cause of the symptom, 
treatment of the symptom itself followed by reas-
sessment. The treatment of the underlying cause 
of the symptom is most effective to produce sig-
nifi cant and lasting symptom control, but some-
times this is not possible. The use of previous 
therapy, patient’s health-related factors, their 
prognosis and wishes all impact on the delivery 
of care. It is important to realise that the range of 
palliative support options is wide and that a holis-
tic approach to care delivery is employed, utilis-
ing skills of all members of the multidisciplinary 
care (MDC) HNC team, where appropriate.   

17.15     Living with Head and Neck 
Cancer and Coping with 
Dying When Treatments 
Fail 

 It has been suggested that many cancer patients 
die an undignifi ed death with poorly controlled 
symptoms [ 36 ]. In contrast, a “good death” is one 
which is pain free, peaceful and dignifi ed in a 
place of the patient’s choosing with relatives 
present and without futile interventions [ 37 ]. 
Although there may be a feeling that dying at 
home is a primary objective, acceleration of 
symptoms in the last couple of days may over-
whelm patients and their families, who then opt 
for a skilled care environment [ 38 ]. The reasons 

put forward by patients and family members for 
the switch in care delivery site relate to effective 
pain relief and symptom management followed 
by preservation of dignity and hygiene as over-
riding concerns [ 39 ]. These factors appear to be 
particularly marked for head and neck cancer 
patients in comparison with the experience of 
other cancer patients [ 40 ]. 

 When examining symptoms of patients at the 
end of life, pain is common (84 %) and generally 
managed well, mainly with opioids. Generally 
symptom control at this time is good, except for 
neuropsychological problems. Sixty-three per-
cent died in hospital and only 22 % had a relative 
with them at the time of death. It is unusual to 
enact resuscitative measures at the time of death, 
or to use ICU care. The most common triggers 
for admission are airway bleeding, pain, dyspha-
gia and breathing diffi culties [ 38 ]. 

 As mentioned previously, the aim of pallia-
tive care is to allow care delivery in the patient’s 
own home surrounded by family and support. 
The complexity of care in the terminal period 
of life with HNC results in the admission of 
many patients. A recent study on the UK 
reported that 53 % of patients were hospital-
ised in their last month of life, due to bleeding 
(17 %), pain (9 %), breathing diffi culties (9 %), 
swallowing diffi culties (9 %), inability to cope 
(6 %) and fracture (3 %) [ 41 ]. Despite this, the 
terminal phase in HNC is often straightforward 
and, with appropriate levels of care and sup-
port, could occur in the home. The reality is 
that a UK study showed that 62 % died in a 
hospital, 19 % in a hospice, 16 % at home and 
3 % in a nursing home [ 42 ]. The reasons for 
this are not entirely clear, but home death is 
more common in younger patients and in those 
with better symptom control. 

 Aside from palliative radiotherapy or che-
motherapy, there are some areas where surgical 
palliation is the primary mode of care. The 
goal of palliative surgery is to improve the 
patient’s quality of life by reducing symptoms 
without the additive effect of surgical compli-
cations [ 43 ]. 

 Cancer of the head and neck often requires 
treatment to provide patients with adequate 
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voice use and the ability to swallow. 
Endoluminal debulking of pharyngeal and 
laryngeal lesions can be useful palliation, 
avoiding the need for a  tracheostomy and 
allowing them to use palliative chemotherapy 
or radiotherapy or to buy time for defi nitive 
palliative surgery. The use of laser allows 
clean, haemostatic tumour removal with pre-
dictable healing [ 44 ,  45 ]. In the Paleri study, 
the main indicators for duration of survival 
were tumour stage, site and performance score. 
One- and three-year survival rates were 15.8 
and 1 % for oral cavity, 14.4 and 1.7 % for oro-
pharynx, 27.8 and 1 % for larynx and 12 and 
0 % for hypopharynx. There was noted to be a 
general tendency to offer treatment to a greater 
proportion of patients over time, albeit without 
any change in overall survival. 

 When examining the actual cause of death in 
head and neck palliative patients, more than half 
die of the effects of the cancer itself, with the oth-
ers dying of pneumonia, respiratory failure, 
stroke and myocardial infarction [ 46 ]. 

 In another study, again approximately half of 
all patients die of the effects of the head and neck 
tumour directly. Other cancer-related deaths were 
related to carotid artery invasion and bleeding, 
disseminated disease and second primary tumour. 
Non-cancer-related deaths included pneumonia 
and exacerbation of pulmonary disease, and these 
accounted for a quarter of all deaths [ 47 ]. 

 Weight loss and malnutrition are major prob-
lems in patients with advanced head and neck 
cancer, with more than half having signifi cant 
weight loss and cachexia [ 48 ], and approximately 
20 % of all cancer-related deaths are caused by 
cachexia [ 49 ]. Cancer cachexia is different to 
starvation as it is associated with preferential loss 
of muscle over adipose tissue, increased proteol-
ysis and lipolysis, increased metabolic activity of 
the liver and increased production of acute-phase 
proteins. This causes an inappropriate increase in 
resting energy expenditure even as dietary intake 
falls with anorexia [ 50 ]. The impact of weight 
loss directly reduces survival, with poorer 
responses to treatment and increased toxicity to 
treatment. This leads to increased risk of tumour 
recurrence [ 51 ,  52 ].  

17.16     Summary 

 As surgical oncologists, we have a duty to care 
for the physical, emotional and psychological 
suffering of patients. In the case of surgical pal-
liation, we may offer procedures used with the 
primary intention of improving quality of life 
(QOL) or relieving symptoms caused by the 
advanced malignancy. Our cardinal virtues as 
surgeons are gentleness, skill and non- 
abandonment. The main challenge for us is to 
balance the moral duty to help with the ethical 
needs for non-malefi cence and benefi cence. 

 In the case of head and neck cancer patients, 
issues related to function maintenance and con-
trol of pain are of particular importance with care 
for airway, nutritional intake and communication 
of specifi c interest. In the terminal stage of the 
disease process, head and neck cancer patients 
require symptom control and dignity: we are 
equipped to provide this care.     
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18.1            Introduction 

    In dealing with palliative surgery of the cranio-
maxillofacial region, this chapter will focus only 
on those areas of the author’s personal expertise 
and experience and that is essentially those struc-
tures bordering the maxillae, namely, the nasal 
cavity medially, the orbits and base of skull 
above, the oral cavity below and laterally and the 
covering integument and contained viscera.  

18.2     Defi nition of Palliation 

 Fundamental to any consideration of this topic is 
a clear understanding of the meaning of the 
terms. A search of the recent literature on surgi-
cal palliation of the region under discussion 
revealed that all the publications dealt with 
malignant lesions [ 1 ]. These authors used the fol-
lowing defi nition: “any invasive procedure in 
which the main intention is to mitigate physical 
symptoms in patients with non-curable disease 
without causing premature death”. They rightly 
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     The meaning of palliation needs to be clearly 
defi ned. Once understood that it does not involve 
the intention to cure the underlying disease, the 
multidisciplinary task of relieving symptoms can 
be undertaken. Surgeons have a key role in this 
phase of the delivery of health care enlisting the 
wide range of procedures available to them to 
support their patients. 
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point out that the diffi culty in defi ning palliative 
care is an epistemological and ethical one. 

 The current Oxford English Dictionary defi ni-
tion of the word palliative used as an adjective is 
“(of an action) intended to alleviate a problem 
without addressing the underlying cause”. This 
latter defi nition suits my current task as it allows 
me to deal with a wider range of clinical prob-
lems and hence with some of the potential 
solutions. 

 This chapter will deal with some of the prob-
lems that are associated with benign conditions 
such as fi brous dysplasia and neurofi bromatosis 
which fi t under the latter defi nition.  

18.3     Philosophical and Ethical 
Issues 

 The philosophical setting for modern western 
medical practice has been, like the rest of the cul-
ture developed from the ancient Greeks 
(Hippocrates), spread throughout the Roman 
Empire, was nurtured and preserved in the monas-
teries in the Middle Ages, value added by scien-
tifi c Islam (Ibn Sina known mostly as Avicenna) 
and arrived at its present state via the Enlightenment. 

 Throughout this development the overall phil-
osophical thrust that has informed medical ethi-
cal practice has been to put the patient fi rst ahead 
of the physician’s needs and those of the general 
body politic. This ethic is widely expressed in the 
various renditions of the Hippocratic Oath taken 
by new medical graduates. 

 Enduring as it has been, this patient-centred 
concept is under signifi cant challenge in the post-
modern world and its strange bedfellow “eco-
nomic rationalism”.  

18.4     Clinical Setting 

 The clinical setting in which decisions are made 
about the institution of palliative care and its 
implementation is widely considered to be most 
appropriately a multidisciplinary one where the 
surgeon is one among equals rather than the team 
leader. Almost every paper reviewed that dealt 

with palliation of malignant disease drew atten-
tion to the necessity of a multifaceted team that in 
these circumstances extended itself beyond the 
hospital environment into the community via out-
reach nursing services and specialised palliative 
care centres [ 2 ,  3 ]. These two papers open a win-
dow to the extensive literature attempting to deal 
with this diffi cult problem. 

    So it is with management of the non- malignant 
but incurable conditions and the multidisciplinary 
approach for managing these conditions that has 
been set out and implemented for many years [ 4 ].  

18.5     Six Principles of Health-Care 
Delivery 

 Such teams should be based on six principles of 
health-care delivery, namely:
    1.    Be multidisciplinary.   
   2.    Be protocol driven.   
   3.    Measure outcomes.   
   4.    Manage the patient through the whole of devel-

opment or through the whole disease process.   
   5.    Have a research arm.   
   6.    Be involved in teaching.     

 These principles are refl ected throughout the 
literature on head and neck cancer as well as that 
on craniomaxillofacial surgery. Ledeboer et al. 
made the point that recently there has been more 
prospective work in the area, but very few ran-
domised trials, and a review of the literature at 
the time indicated that little was known of the 
long-term infl uence of various treatment modali-
ties for palliation [ 5 ]. 

 With respect to malignant disease of the cranio-
maxillary region, few would now argue that the 
multidisciplinary approach is not necessary for 
management; in view of the almost static state of 
the survival rates and the increased emphasis on 
quality of life and relief of symptoms, the team 
approach is mandatory to establish protocols for the 
establishment of surgical palliation in each patient. 
Often patients will progress to the palliative stage 
without being considered suitable for potentially 
curable management [ 6 ]. Sorting out whether a 
patient is for palliation, salvage surgery or that 
vague indication of potential palliation based on 
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knowledge of the natural history of the disease with 
a view to palliating a symptom likely to occur in the 
near future while the situation is propitious is most 
diffi cult without multidisciplinary input [ 7 ].  

18.6     Types of Pathology 

18.6.1     Malignant Tumours, Orbit, 
Maxilla, Oral Cavity/Mandible, 
and Skin 

 Each of these anatomical regions has its own set 
of problems when it comes to palliative treatment 
by surgery. The usual scenario is that of uncon-
trolled primary disease that recurs in an irradi-
ated fi eld. 

 The orbit may be the focus of palliative surgery 
when a previously exenterated and skin- grafted 
orbit exhibits local recurrence, or there is invasion 
from the adjacent paranasal sinuses. A less com-
mon but very vexing situation is that of the second-
ary sarcoma of the orbit occurring years after 
treatment of childhood malignancy such as rhabdo-
myosarcoma. The issues for palliation are funga-
tion, ulceration, smell, altered appearance and pain. 

 The maxilla abutting as it does on the oral cav-
ity, nasal cavity, orbit and infratemporal fossa can 
have advanced lesions that occur in a resected 
and skin-grafted primary surgical site; the exten-
sive recurrence can be beneath the fl ap repair and 
the more or less sophisticated reconstruction; it 
may cause airway obstruction, may invade 
branches of cranial nerve V or indeed ulcerate 
through the facial integument. 

 The oral cavity and mandible are involved in 
the airway, speech, mastication, swallowing and 
social interaction. Problems to be palliated 
include the effects of fungating or ulcerating 
recurrent tumours, the effects of altered anatomy 
resulting from treatment as well as disease; this 
includes the radiation changes to the lining 
mucosa. Osteoradionecrosis mixed with  recurrent 
cancer can be painful and malodorous. The pres-
ence of an exposed carotid artery in an adjacent 
irradiated fi eld with overlying damaged skin 
poses a diffi cult potential situation with the 
 possibility of carotid blow out which has high 

morbidity and mortality. This event is a frighten-
ing experience for all involved. 

 The skin may be affected with primary uncon-
trolled skin cancer, recurrent skin cancer and sec-
ondary deposits from distant sources and by 
underlying tumours fungating through the integ-
ument. A common clinical situation in the 
Australian setting is the elderly, unwell, male 
patient with advanced skin cancer of the balding 
scalp which is painful, diffi cult to clean and 
dress, bleeds and is unsightly.  

18.6.2     Benign Tumours 

18.6.2.1     Neurofi bromatosis 
 Neurofi bromatosis (neurofi bromatosis type 1 is 
also known as von Recklinghausen disease) is a 
genetically inherited disorder in which the nerve 
tissue grows tumours (neurofi bromas) that may 
be benign and may cause serious damage by 
compressing nerves and other tissues. The disor-
der affects all neural crest cells (Schwann cells, 
melanocytes and endoneurial fi broblasts). This 
can result in excessive tissue proliferation, in the 
case of the head and neck giving rise to gross 
facial distortion and loss of function around the 
orbits, facial soft tissue and oral cavity as well as 
throughout the body (Fig.  18.1 ). It is an incurable 
disease and the symptoms need palliation . 

  Fig. 18.1    Neurofi bromatosis type 1, unsightly but incur-
able. An example of palliation in a benign condition       
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18.6.2.2        Fibrous Dysplasia 
 Fibrous dysplasia occurs when normal bone is 
replaced with fi brous bone tissue. This results in 
abnormal growth or swelling of bone. Fibrous 
dysplasia can occur in any part of the skeleton but 
the bones of the skull, thigh, shin, ribs, upper arm 
and pelvis are most commonly affected and there 
is no known cure. Fibrous dysplasia is not 
malignant. 

 Most lesions in the head and neck region are 
monostotic that is involving one or adjacent 
bones. When the lesions are identifi ed early and 
are small enough to be excised in their entirety, 
the condition can be cured. However, when 
allowed to grow extensively throughout the cra-
niofacial skeleton, the manifestations can be 
gross affecting the airway, eyes and calvarium 
(Fig.  18.2 ). It is at this stage that management 
is long term and surgical intervention 
palliative.

18.6.3         Other Incurable Conditions 
Requiring Palliation in the 
Broad Sense 

18.6.3.1     Post-trauma 
 The all too common panfacial fracture and the 
unfortunate increase in gunshot wounds of the 
head and face result, in spite of high-quality mod-
ern reconstructive techniques, in clinical situa-
tions requiring palliative surgery in the broad 
sense of the term. Permanent change of appear-
ance, ever-increasing restriction of jaw move-
ment, progressive premature loss of dentition and 
ongoing care of damaged eyes and orbits present 
continuing palliative challenges to surgeons and 
their teams (Fig.  18.3 ).

18.6.3.2        Congenital Deformities 
 There are now an increasing number of patients 
with severe deformities who because of advanced 
health-care systems can lead relatively full lives 
but are in need of continuing monitoring with a 
view of surgical and other palliative measures as 
the disease process continues to manifest itself 
with age. An example of such conditions is the 
craniosynostosis syndromes of Crouzon and 
Apert. Even after full protocol management 
severe symptoms such as eye exposure, airway 
obstruction and loss of dentition may occur with 
age requiring surgical intervention for palliation 
(Fig.  18.4 ).

  Fig. 18.2    Fibrous dysplasia, extending widely through-
out the facial skeleton. The disease recurred relentlessly 
throughout this woman’s life       

  Fig. 18.3    Long-term follow-up of a devastating gunshot 
wound       

 

 

D.J. David



231

18.6.3.3       Some Degenerations 
 Other disease processes lend themselves to be 
considered in this context. Degenerations where 
bone and/   or soft tissue withers and/or disap-
pears over time such as Romberg’s hemifacial 
atrophy or hypertrophy and aberrant growth of 
Proteus syndrome (elephant man syndrome) 
(Fig.  18.5a–c ).

18.7          Planning 

18.7.1     The Team, the Treatment 
Protocol and the Outcome 
Measures 

 The necessity of the team approach and systems- 
based practice is widely recognised in the litera-
ture if not so widely practiced in reality [ 5 – 9 ]. 

 Those patients with cancer require a contin-
uum of management as the disease progresses, 
and it is not always evident to the patient or treat-
ing specialists whether treatment is still being 
aimed at cure or for the relief of symptoms. If 
surgery is to be used for the dedicated purpose of 
relief of symptoms, this will need to be made 
clear. The decision processes necessary during 
the progress through incurable disease to death 
are best managed by a team so that the protocols 
can be adjusted, and all modalities of care neces-
sary to palliate the patient are introduced in a 
timely and effective manner. 

 Some palliative measures may need to be 
introduced at a time when there is still a hope of 

cure and such therapies are in place, for example, 
airway protection, measures to reduce disfi gure-
ment and covering a potentially vulnerable 
vessel. 

 Measuring outcomes is intimately bound up 
with delivery of the service by a multidisciplinary 
team as surgeons and patients expectations may 
not match and the differences may not be com-
municated. The role of social worker, palliative 
nurses and others on the team is crucial in bridg-
ing this gap. Meaningful data on the outcomes of 
palliative surgery are understandably diffi cult to 
come by; however, it is clear that there is little 
time between decision to palliate and time of 
death placing an emphasis on surgeons not to 
make the surgical intervention more burdensome 
than the disease. Many of the problems encoun-
tered with meaningful outcome measures in this 
diffi cult area of practice are well described by 
Shuman and colleagues [ 10 ,  11 ]. These authors 
and others fully acknowledge that further 
research in the experience of managing patients 
with terminal head and neck malignancy is 
greatly needed. 

 There is little or no literature directed to the 
broader concept of palliation as applied to the 
nonfatal but incurable diseases mentioned 
previously.   

18.8     Surgical Techniques for 
Palliation of Craniomaxillary 
Disease 

 At the point when attempts to cure give way to 
palliation, it is quality-of-life issues that become 
the patients and hence the treating team’s pri-
mary concern. The following symptoms are the 
most common in those patients approaching 
death with their incurable disease. 

 Pain from head and neck cancer can be caused 
by direct stimulation of nerve endings, by ulcer-
ation and infection producing and open wound, 
by compression and invasion of sensory nerves 
(Fig.  18.6a, b ) and by invasion of bone.

   The referred pain from the tonsillar fossa 
tumour to the ear is an example of direct 
stimulation. 

  Fig. 18.4    Loss of dentition requiring osseo-integrated 
dental reconstruction as part of the palliative package       
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a b

c 

  Fig. 18.5    ( a – c ) Romberg’s hemifacial atrophy       
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 Ulceration and infection in the oral cavity pro-
duces pain that is exacerbated by irritant factors 
during eating and swallowing. Skin ulceration, 
for example, on the scalp, is often painful to 
debride, clean and dress. 

 Nerve invasion can result in tumour travelling 
through the cranial base foraminae to the 
Gasserian ganglion and beyond. Cranial nerves V 
and IX are most frequently involved in this 
manner. 

 Bone pain may be exacerbated by a pathologi-
cal fracture, e.g., of the mandible, or associated 
with nerve pain as the tumour invades the skull. 

 The management of pain rarely falls in the 
realm of surgery and is most often managed by 
specifi c pain teams. The techniques of nerve 
blocks may be very helpful in this region. 
Irrespective of who is palliating these patients, it 
is the author’s experience that the surgeon should 
maintain close contact with the patient who 
almost invariably considers this as a signifi cant 
support. 

 It is worth revisiting the diffi cult situation of 
“salvage surgery” when the aim of the surgeon 
may be ambivalent, there being still some hope of 
cure, but emphasis is also on preventing pain 

caused by local recurrence. The poor outcomes in 
terms of complications and function place the 
emphasis on the surgeon to carefully consider the 
options [ 12 ]. A potentially short survival time 
together with a high complication rate from com-
plex surgery is not a good combination. 

 However, if at the time of “salvage surgery” 
great care is given to reconstructive techniques 
such as using carefully constructed fl ap repair 
(pedicled or microvascular ) which are sculpted 
to fi t the defect and sensate where possible, the 
high proportion of such patients that proceed to 
palliative care will potentially have less of a local 
burden [ 13 ]. 

 Painful ulcerating lesions of the scalp need 
careful dressing and debridement; once again the 
presence and guidance of the treating surgeon is 
much appreciated for the contact if nothing else. 
Excision and skin grafting can be of great help if 
done under local anaesthetic using regional 
blocks. Care must be taken to preserve a viable 
bed for the graft in what is often a much compro-
mised region. Occasionally local rotation or 
transposition fl aps can be used, employing 
 similar regional anaesthetic techniques, when 
there is a risk of exposed bare bone or even 

a b

  Fig. 18.6    ( a ,  b ) A massive painful fungating tumour ( a ) palliated by excision and fl ap coverage ( b )       
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exposed dura mater. The operator must exercise 
caution and judgement when working on sun-
affected, tumour-infi ltrated and often irradiated 
skin. Little fl aps rarely work as large fl aps usually 
have to be raised to cover relatively small defects 
(Fig.  18.7 ).

   The problems of fungation, ulceration exposed 
vessels and potential catastrophic bleeding affect 
the unfortunate patient in a number of ways. We 
have noted the association of pain, but changed 
appearance, malodour and the bloody exudates 
can herald and hence fuel the fear if not terror of a 
burst carotid or other large artery. Depending on 
the patient’s clinical situation, wound manage-
ment alone may suffi ce best done with repeated 
wet dressings for gentle debridement [ 2 ]. 

 The presence of an exposed carotid artery in 
an irradiated, ulcerated neck containing recurrent 
tumour is a surgical emergency requiring cover-
age of the vessel with a muscle or musculocuta-
neous fl ap (Fig.  18.8 ). If the sternomastoid 
muscle is still in situ and in good condition, it 
may suffi ce. The pectoralis major myocutaneous 
fl ap is useful in this circumstance as is the adja-
cent trapezius muscle fl ap. What is problematic is 
embarking on microsurgical transfer of issue as 
the recipient vessels are sure to be compromised 
and the complication rate from the intervention 
becomes its own problem as the incidence is high 
and the survival time for the patient is short. This 

problem/dilemma was well described by Shedd 
[ 14 ], and the results are no better in terms of sur-
vival today [ 6 ].

   The role of microvascular free tissue trans-
plant reconstruction in covering a non-healing 
area is diffi cult to describe, and the multidisci-
plinary team together with the patient has hard 
decisions to make. These can only be taken when 
there has been frank discussion as a basis for the 
acquisition of fully informed consent from the 
patient. The concept that dying from local dis-
ease is worse than dying from distant metastasis 
has not been substantiated by some studies and 
needs to be taken into account during this 
decision- making process [ 10 ,  11 ]. 

 Free fl ap surgery is a major intervention, and 
the decision to do it is often taken in the grey area 
of holding out some hope of cure but with a 
strong element of symptom relief as already dis-
cussed. Such a scenario exists when there is 
radiation- induced osteoradionecrosis of the man-
dible producing pain infection, ulceration, fi stula 
formation and dysphagia. A carefully planned 
and constructed composite fl ap of bone and skin 
from the hip, fi bula or scapula generally has a 
good healing potential especially if the anasta-
moses can be performed outside the irradiated 
fi eld (Fig.  18.9 ). The microvascular surgeon is 
therefore the most important member of the team.

   By way of contrast, a similar situation in the 
upper jaw (maxilla), on many occasions, will 

  Fig. 18.7    A sun-affected scalp with advanced skin can-
cer, selective excision and grafting can keep the area clean 
and pain free       

  Fig. 18.8    Radiation, surgery, recurrent tumour, salivary 
fi stula near the major vessels       
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respond to excision of the affected area and den-
tal prosthetic restoration. In the right circum-
stances this option allows inspection of the oral 
cavity and exposed walls of the sinus area, allows 
cleaning and with a functional prosthesis facili-
tates speech and mastication. Loss or limitation 
of these two faculties is a great burden for the 
terminal patient resulting in a much decreased 
quality of life. Filling the upper jaw cavity with a 
large insensitive fl ap is in many cases the lesser 
preferred option. 

 In the case of those benign but relentlessly 
persistent conditions mentioned previously, there 
is a necessity for repeated debulking, excising 
and reshaping excessive hard and soft tissue. The 
skin excesses of neurofi bromatosis type 1 may 
affect an eyelid only or a whole face. The surgical 
possibilities are all those of plastic surgery of the 
face and include excisions, redraping, skin graft-
ing and refashioning of specifi c structures such as 
eyelids and oral sphincters (Fig.  18.10a, b ).

   Fibrous dysplasia of the craniofacial skeleton 
may require repeated “paring” operations to 

  Fig. 18.9    A massive free fl ap to cover incompletely 
excised tumour in irradiated tissue with exposed vital 
structures       

a b

  Fig. 18.10    ( a ) A case of extensive neurofi bromatosis affecting the orbit, temporal bone and base of skull. ( b ) Extensive 
transcranial reconstruction has been undertaken but the disease is ongoing       
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reshape asymmetrical growth, debulking of 
expanded orbital walls producing proptosis and, 
rarely, complex transcranial resection around the 
orbital apex to decompress the optic nerve. 

 The surgeon’s role in airway management is 
critical, and the management strategies are deter-
mined in the context of the multidisciplinary 
team. I do not intend to deal with those problems 
that emanate from laryngo-phyrangeal carcinoma 
where a tracheostomy has been part of the initial 
treatment. Patients with oral cancer and local 
recurrence in the head and neck may need trache-
ostomy as part of palliation. Timon and Reilly’s 
study showed that almost a third of the patients in 
their series undergoing palliative care for head 
and neck malignancy required tracheostomy [ 2 ]. 
When the central compartment of the neck is 
widely infi ltrated with tumour, a cricothyroidot-
omy may be considered [ 10 ]. 

 The use of tracheostomy in palliative care 
offers a good option for airway management; 
however, the timing of the procedure in the 
progress of care requires extensive discussion 
involving patient and family. The indications 
include airway obstruction, chronic aspiration, 
the need for lung toilet and the need for long-
term ventilation. Altered swallowing and loss of 
speech may make the patient decline the 
surgery. 

 As far as surgical technique is concerned, the 
open method using an inferiorly based tracheal 
fl ap sparing the upper two tracheal rings is the 
author’s preferred method. The fl ap can be sutured 
to the skin or the investing layer of deep cervical 

fascia to create a smooth passage for changing the 
tube. Other techniques are widely used [ 15 ]. 

 Forty-three percent of patients in Timon and 
Reilly’s study required percutaneous gastrostomy to 
maintain nutrition. This form of surgical palliation 
is discussed in greater detail in another chapter. 

 In the chronic, incurable but non-malignant 
patients, there is a wide range of other surgical 
interventions that will serve to palliate symptoms 
and improve quality of life. They include tarsor-
rhaphy, partial or complete, temporary or perma-
nent to protect the cornea and active and static 
slings to support the drooping face and nonfunc-
tioning oral and ocular sphincters in patients with 
facial palsy. 

 Physical appearance plays a large role in qual-
ity of life for the terminally ill and for the chroni-
cally incurable with facial deformity. Fortunately 
there is now much greater acceptance of the fact 
that facial deformity raises levels of anxiety and 
causes depression [ 2 ,  7 ,  16 ]. Early recognition of 
this aspect of care in each individual patient 
enables the surgeon to understand the patient’s 
needs more fully and when possible minimise 
deformity. In the continuum of care for the patient 
with malignancy, this should start early in the 
therapeutic process with carefully considered 
reconstructions where scars are placed in less 
obvious creases, where sections of the face are 
reconstructed as cosmetic units, and prosthetic 
reconstruction given due consideration. A simple 
example of the latter is the preference for pros-
thetic coverage of an exenterated orbit rather than 
a bulky and disfi guring fl ap repair (Fig.  18.11a, b ).
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       Conclusion 

 By defi ning palliation in the broader sense, the 
surgeon’s role can be extended from the treat-
ment of fi nal-stage cancer patients to those 
suffering incurable but benign diseases. The 
surgeon has much to offer all of these patients 
but always as a member of a multidisciplinary 
team dedicated to open and honest communi-
cation especially about when attempts to cure 
have ceased and relief of symptoms becomes 
the primary goal. Palliative care patients with 
head and neck cancer usually have a short sur-
vival time so the management needs to be 
intensive. Because of the variety of symptoms 
emanating from the facial region, the team 
should have surgical members with a variety 
of specialist skills. Palliation is about improv-
ing the quality and dignity of patient’s lives. 
As a result there must be a commitment by 
surgeon and team to consistently make patient 
centric decisions. 

 Palliation of the effects of disease in the 
craniomaxillofacial region is particularly 

challenging because this small area of the 
body contains almost all of the faculties that 
make us truly human.     
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        An objective approach to the surgical palliation 
of pleural, pulmonary, and mediastinal malig-
nancy with a focus on minimally invasive, 
 low-morbidity techniques  

19.1         Introduction 

 When    considering surgical palliation for condi-
tions affecting the thorax, the treating surgeon 
must be guided by the overriding principle of 
palliation. That is, that the surgical intervention 
provides a reasonable chance of symptom relief 
without undue morbidity. Thus, minimally inva-
sive procedures are preferable over those that 
require larger, more morbid approaches such as 
a thoracotomy or a median sternotomy. A point 
that is commonly overlooked when discuss-
ing surgical procedures on the chest is the high 
incidence of chronic pain after a thoracotomy. 
Chronic pain syndrome occurs in 20–70 % of 
patients who have undergone a thoracotomy [ 1 ]. 
Chronic pain following a thoracotomy is multi-
factorial but predominantly related to retraction 
neuropraxia at the time of rib spreading, result-
ing in chronic intercostal neuralgia. When the 
surgeon decides to proceed down the pathway of 
a thoracotomy, he/she should carefully consider 
the necessity for the procedure in the palliative 
setting, making an objective risk-benefi t analy-
sis. The surgeon must be steadfast in their deci-
sion not to operate when an assessment of the 
 situation predicts a reduced quality of life with 
surgical intervention. 
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 The main indications for thoracic surgical 
 palliation in primary and secondary thoracic 
malignancies are:
•    Cardiorespiratory compromise secondary to a 

malignant pleural effusion and/or pericardial 
effusion  

•   Pulmonary metastases from extra-thoracic 
primary malignancy  

•   Pain resulting from chest wall tumours  
•   Sepsis resulting from obstructive broncho-

genic malignancy    
 Overwhelmingly, malignant pleural effusion 

is the main indication for surgical palliation in 
thoracic malignancy.  

19.2     Malignant Pleural Effusion 

 Malignant pleural effusions arise as a result of 
malignant infi ltration of the parietal and visceral 
pleurae, resulting in decreased reabsorption of 
pleural fl uid and its subsequent accumulation 
within the pleural space. This results in extrinsic 
compression of the underlying lung parenchyma 
with secondary atelectasis, ventilation perfu-
sion mismatch, and dyspnoea. In some instances 
the effusion may be under tension, resulting in 
decreased systemic venous return and a low car-
diac output state. The pleura is a frequent site of 
metastatic disease from a host of primary tumours, 
including bronchogenic carcinoma, colorectal 
malignancies, uterine and ovarian carcinomas, 
breast carcinoma, and renal carcinoma, and a 
host of others. Primary pleural malignancies, pre-
dominantly malignant mesothelioma, frequently 
present with dyspnoea secondary to a malignant 
pleural effusion. It is generally accepted that 
pleurodesis not be attempted if the predicted sur-
vival of the patients is less than 3 months. 

 The prognosis for a patient with a malignant 
pleural effusion varies depending on the primary 
malignancy and the functional status of the patient 
and the median survival from time of diagnosis is 
in the order of 4 months [ 2 ]. A signifi cant num-
ber of patients, however, die within 30 days of a 
procedure aimed at effecting a pleurodesis [ 3 ,  4 ], 
and accordingly, the treating surgeon must use all 
the information at hand to select the patients who 

will benefi t from such treatment. Such patients 
generally have a symptomatic effusion, drainage 
of which results in a qualitative reduction in dys-
pnoea. Once a diagnosis of pleural malignancy 
has been made, one must identify any entrapment 
of the underlying lung by a malignant visceral 
pleural rind. This is a critically important point 
that is frequently overlooked and which will 
affect any attempted surgical palliation. Surgical 
treatment aims to remove the malignant pleural 
effusion, allows full expansion of the underlying 
lung, and prevents reaccumulation of the pleural 
fl uid by affecting a pleurodesis. The extent of 
lung entrapment is inversely proportional to the 
amount of lung that can be effectively pleurod-
esed. This can usually be determined prior to 
surgery by tube thoracocentesis and draining the 
pleural space completely. If, on post-drainage 
plain chest x-ray, the lung re-expands completely, 
then one can be confi dent that complete pleural 
apposition can be achieved and any intervention 
to affect a pleurodesis will have a high likeli-
hood of success. If, on the other hand, the lung 
fails to re- expand fully, indicating entrapment 
by a malignant pleural rind, then any attempt to 
achieve a pleurodesis will have a high failure rate. 

 Once the state of the visceral pleura (and, 
thus, lung expansion) has been established, 
one must select a minimally invasive option to 
achieve a permanent pleurodesis. In cases where 
it has been established that the lung has re- 
expanded fully after pleural drainage, the most 
effective surgical option is that of a  videoscopic 
talc pleurodesis . This procedure requires general 
anaesthesia, double-lumen endotracheal intuba-
tion, and positioning of the patient in the lateral 
decubitus position. One or two sub-centimetre 
ports can be made in the 4th to 6th intercostal 
spaces between the mid- and anterior axillary 
lines. It is preferable to use a single intercostal 
space for all ports so as to minimise the number 
of intercostal nerves injured. The pleural fl uid is 
aspirated, and under videoscopic visualisation, 
sterile talc is insuffl ated to effectively cover all 
areas of the visceral and parietal pleura. The stan-
dard dose is 5–10 g. A chest drain is then inserted 
(either through one of the ports or through a 
separate incision), the lung is re-expanded, and 
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the remaining ports are closed. The patient is 
then extubated and the chest tube is left in situ 
(attached to an underwater sealed drainage bot-
tle) for 48–72 h. Ideally the chest tube should be 
removed when less than 150 ml of pleural fl uid 
is produced over a period of 24 h. This usually 
occurs at 48–72 h postoperatively. The success 
rate of a talc pleurodesis performed in this man-
ner is in the order of 75–95 % [ 5 ,  6 ]. Talc is still 
the most effective sclerosant material available 
[ 7 ,  8 ] and is still the most widely used sclerosant 
outside of the experimental setting. Other sub-
stances such as anticancer drugs (bleomycin, cis-
platin), antibiotics (tetracycline, erythromycin, 
doxycycline), and cytokines (interferon, transfer 
growth factor) are still undergoing investigation 
for widespread use as sclerosants [ 9 ]. 

 Talc insuffl ation does have several common 
adverse effects including pyrexia, pleuritic pain, 
acute respiratory distress syndrome (ARDS), 
systemic infl ammatory response, and pleural 
space infection. There is no evidence, however, 
that talc insuffl ation increases overall mortality 

 Less frequently used techniques in the situa-
tion where the lung re-expands fully after pleural 
drainage include videoscopic pleural abrasion, 
videoscopic parietal pleurectomy, and combina-
tions of these two procedures. 

 In cases where the lung does not fully re- 
expand after pleural drainage, but where signifi -
cant symptomatic relief is achieved by pleural 
drainage, standard surgical pleurodesis tech-
niques will be unsuccessful. It is not uncom-
mon for the upper lobes of the lung to re-expand 
fully whilst the lower lobe is trapped, and these 
patients present the most diffi cult therapeutic 
challenge. A standard videoscopic talc pleurode-
sis may result in pleurodesis of the upper lobe, 
but the lower lobe of the lung will remain trapped 
and there will be a persistent (obligatory) pleural 
effusion in the lower hemithorax. In such cases, 
particularly in those where signifi cant symptom-
atic benefi t is achieved by pleural drainage, a per-
manent indwelling tunnelled pleural catheter may 
be the most effective option. There are several 
such drainage systems available currently on the 
market including the PleurX (CareFusion Corp. 
San Diego, California) and Aspira (Bard Access 

Systems, Salt Lake City, Utah). These catheters 
are inserted under either local or general anaes-
thesia using a Seldinger technique with tunnel-
ling of the catheter a certain distance under the 
skin and subcutaneous tissues in order to reduce 
the risk of pleural space infection. These systems 
allow for effective palliation of symptoms on an 
outpatient basis and allow the patients to drain 
their own effusion at intervals commensurate 
with their symptom deterioration [ 10 ]. 

 In patients in whom a videoscopic talc 
pleurodesis is considered high risk from an 
anaesthetic viewpoint, or when the patient prefer-
ence is for outpatient treatment, the permanent 
tunnelled pleural catheter may be the option of 
fi rst choice [ 11 ]. 

 Talc slurry, where talc is mixed with normal 
saline (5 g talc: 50–100 ml sterile normal saline) 
and instilled via an intercostal catheter, is a useful 
technique for achieving pleurodesis in the patient 
who is not fi t for or declines surgical interven-
tion. In this technique, performed at the bedside, 
the talc slurry is instilled via the intercostal cath-
eter and the tube clamped. The patient is then 
positioned on each side in the supine position 
for approximately 20 min and then in the upright 
position, leaning left and right for a further 20 
min. The procedure, by virtue of the acute pleu-
ritis, can be quite painful and adequate analgesia 
should be provided to the patient. 

 Thoracoscopic talc pleurodesis has a signifi -
cantly higher success rate than talc slurry 
(approximately 81 % for thoracoscopic pleurode-
sis versus 62 % for talc slurry) [ 5 ]. The effective-
ness of talc slurry compared with permanent 
indwelling pleural catheter is comparable, and 
their cost-effectiveness as palliative treatments is 
currently under investigation [ 12 ]. 

  Malignant pleural mesothelioma  is the most 
common primary pleural malignancy. The 
choice of surgery in this condition is still con-
troversial, as there is no effective cure, and 
data from randomised controlled trials are not 
available [ 11 ,  13 – 16 ]. There are currently vari-
ous surgical options in patients with malignant 
pleural mesothelioma including pleurectomy/
decortication (also known as total  pleurectomy) 
and  extra- pleural  pneumonectomy (which 
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involves en bloc resection of the parietal pleura, 
lung, ipsilateral diaphragm, and the pericardium) 
[ 17 ]. These two procedures will not yield com-
plete resection of the tumour (RO resection) [ 18 ], 
and they have not been shown to improve sur-
vival when compared to systemic chemotherapy 
[ 16 ,  19 ]. As there is no level 1 evidence of sur-
vival benefi t from pleurectomy, decortication, or 
extra-pleural pneumonectomy, the patient should 
be treated for symptoms relating to their malig-
nant pleural effusion. For this reason it is recom-
mended that videoscopic talc pleurodesis and 
insertion of a tunnelled indwelling pleural cath-
eter are the most appropriate forms of palliation 
in patients with malignant pleural mesothelioma.  

19.3     Malignant Pericardial 
Effusion 

 Malignant pericardial effusions can be effectively 
managed in the acute setting by percutaneous 
drainage via an ultrasound-guided catheter intro-
duced using a Seldinger technique. For long-term 
management a pericardial window can be formed 
videoscopically on the left or right side. Using 
standard videoscopic techniques a 2 × 2 cm peri-
cardial resection is performed in a pre-phrenic 
location on the right side and either pre- or post- 
phrenic on the left. The pericardial fl uid will then 
drain into the pleural space making it available 
for absorption by the pleura. This technique does 
require essentially non-diseased pleura, and dif-
fi culty may arise when a patient has a malignant 
pleural and pericardial effusion. It is rare to have 
a malignant pericardial and bilateral malignant 
pleural effusion, and as such, a pericardial win-
dow can be performed in most patients with 
a malignant pericardial and unilateral pleural 
effusion.  

19.4     Pulmonary Metastatectomy 

 Pulmonary metastases occur commonly in meta-
static carcinoma of the colon or rectum, kidney, 
prostate, breast, thyroid, and oropharynx. The 
lungs are also common sites of metastases from 

various sarcomatous malignancies including 
osteosarcoma, soft tissue sarcoma, and Ewing’s 
sarcoma. 

 The principles of patient selection for pulmo-
nary metastatectomy have not altered signifi -
cantly since the mid-1960s when Thomford et al. 
[ 20 ] outlined principles for patient selection. The 
criteria are as follows:
•    The primary tumour process should be under 

control.  
•   The pulmonary metastases should be techni-

cally resectable.  
•   Any extra-thoracic metastatic disease should 

be excluded or, if limited, be resectable.  
•   Surgical morbidity and mortality should be 

minimal.    
 The choice of surgical procedure should be 

guided by the principle minimising surgical mor-
bidity, and as such, a lung-sparing and minimally 
invasive approach is the preferred option. As the 
majority of pulmonary metastases are peripher-
ally located within the lung parenchyma, wedge 
resections are the most common lung-sparing 
modality used. Anatomic resections such as a 
pulmonary segmentectomy or lobectomy are 
often also required if the tumour is located more 
centrally within the lobe or if there are multiple 
metastases within that lobe. Central metastases 
located near or involving hilar structures may 
necessitate a pneumonectomy, but great consid-
eration should be given to perform such a radical 
resection in the palliative setting. Morbidity fol-
lowing pulmonary metastatectomy is determined 
predominantly by the patient’s general medical 
status, the surgical approach used, and the extent 
of the surgical resection [ 21 ,  22 ]. 

 There is signifi cant variation in the indications 
for and results from pulmonary metastatectomy 
in the various malignancies that metastasize to 
the lungs [ 22 ]. Patients who have undergone 
a complete resection of pulmonary metastases 
have a 5-year survival of between 40 and 68 % 
[ 23 ]. In colorectal carcinoma unfavourable fac-
tors predicting poor prognosis include histologi-
cally confi rmed thoracic lymph node metastases, 
a short disease-free interval, a raised serum 
carcinoembryonic antigen, and multiple lung 
metastases [ 23 ]. In the presence of synchronous 
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liver metastases, survival rates of 42 % or more 
have been reported with sequential liver and lung 
metastatectomy [ 23 ]. Patients with pulmonary 
metastases from colorectal carcinoma have a 
signifi cantly lower survival than those with only 
hepatic metastasis [ 24 ]. 

 Renal cell carcinoma metastases treated by pul-
monary metastatectomy can provide signifi cant 
disease-free survival, particularly when mediasti-
nal lymph node metastases are absent [ 25 ]. To date 
there are very few randomised controlled trials 
comparing surgical resection to nonsurgical 
options in patients with pulmonary metastatic dis-
ease. Patient selection should be considered in a 
multidisciplinary setting to achieve the best out-
comes in these patients. Again, the overriding 
principle in these patients should be that of pallia-
tion where any intervention should not increase 
the patient’s morbidity in view of their limited 
long-term survival prospects.  

19.5     Stage IIIB and IV Non-small 
Cell Lung Carcinoma (NSCLC) 

 There are several situations in which a surgical 
intervention may be required in Stage IIIB and 
IV NSCLC. The most common situation is that in 
which malignant bronchial obstruction results in 
post-obstructive infection, often with cavitation, 
abscess formation, and persistent sepsis. Post- 
obstructive lung abscess results in symptoms 
related to sepsis and also precludes patients from 
ongoing chemotherapeutic treatment options. In 
this situation it may be necessary to perform a 
lobectomy or pneumonectomy, but such treat-
ment must be undertaken after a thorough assess-
ment of the patient’s current medical status, 
predicted operative mortality and morbidity, and, 
of course, their prognosis. 

 Rarely, an anatomical resection (lobectomy 
or pneumonectomy) may be required to control 
haemorrhage from a bronchovascular fi stula 
secondary to malignant erosion into pulmonary 
arterial or venous structures or from direct bron-
chial arterial erosion. In such situations, by vir-
tue of the acuity of the presentation, one may be 
in a situation where resection is performed as a 

 life- saving manoeuver in a patient with a very 
limited expected survival from the underlying 
malignant process.  

19.6     Chest Wall Tumours 

 Chest wall involvement by direct extension from 
unresectable primary lung malignancies, sarcoma-
tous tumours, breast carcinoma, and mesothelioma 
often results in signifi cant pain. This pain is multi-
factorial and may involve any combination of pleu-
ritic, intercostal neuralgic, and erosive bony pain. 
Furthermore, tumours that involve the chest wall 
often present as large ulcerated wounds with sig-
nifi cant skin loss, exudation, and malodorous dis-
charge. Pain management and wound care become 
major factors impacting on the patient’s overall 
quality of life. Major chest wall tumour resection 
and myofascial and cutaneous reconstruction may 
be undertaken in such situations, but one must be 
aware that such procedures are unlikely to signifi -
cantly reduce the pain aspect of the condition. In 
patients with signifi cant pre-resection intercostal 
neuralgia, for example, resection of multiple ribs 
and neurovascular bundles may result in multilevel 
intercostal neuralgia with a consequent reduction 
in the patient’s quality of life.     
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        This chapter deals with the issue of  locoregional 
recurrence in breast cancer. In the era of 
expanding option for systemic therapy, radical 
surgery and reconstruction may be an impor-
tant consideration for patients previously con-
sidered untreatable. Similarly, the resection of 
primary breast cancer in the setting of dissemi-
nated disease may be appropriate. The role of 
surgery for breast cancer metastases remains 
controversial.  

20.1         Introduction 

 The fi rst attempts to perform controlled and 
 standardised breast cancer surgery can be traced 
back to the hands of William Halsted [ 1 ]. By 
modern standards Halsted was dealing in aggres-
sive locally advanced disease. His goal was 
essentially always palliative, with the faint hope 
of cure well in the background. Lack of effective 
systemic therapy and crude radiotherapy options 
meant that Halsted was forced to apply meticu-
lous and practical surgical techniques for local 
control of breast cancer. 

 At the start of the twenty-fi rst century, we are 
now dealing with a different spectrum of breast 
cancer presentations. Increasing public aware-
ness and mass mammographic screening have led 
to the expectation that breast cancer will be 
encountered in an early stage, and the hope is for 
a permanent cure [ 2 ]. However, despite the ear-
lier diagnosis of breast cancer and advances in 
both systemic therapies and radiation treatment, 
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locally advanced breast cancer is still an  important 
entity. Uncontrolled locoregional (breast and 
axilla) breast cancer is now seen in the setting of 
relapsed, resistant disease or in the late presenta-
tion of breast cancer, despite the availability of 
screening measures. Women with metastatic 
breast cancer face remote disease as their domi-
nant cause of death, but many will have concur-
rent locoregional relapse [ 3 ]. This is associated 
with major morbidity and suffering, even when 
breast cancer survival is unlikely [ 4 ]. 

 The role of heroic surgery for upfront man-
agement of locally advanced breast cancer is cur-
rently limited. Most patients will benefi t from 
systemic therapy and local irradiation, with local 
surgery waiting to deal with residual tumour. For 
those patients where the local tumour burden is 
considerable, the problem is challenging. The key 
to locoregional palliative surgical management is 
the establishment of durable tumour control. The 
key to this goal is tumour margin clearance.  

20.2     Local Surgery 

 Traditionally, patients that will benefi t from 
aggressive local surgical procedures have been 
limited in number and often diffi cult to identify 
[ 5 ]. Obstacles to patient identifi cation have 
included the extent of metastatic disease and the 
likely overall survival after a time-consuming 
and morbid local surgical procedure. 

 Two factors have helped in this situation. 
Firstly, CT, MRI and PET imaging have allowed 
very accurate determination of the presence and 
extent of metastatic disease [ 6 ]. Patients with no 
or minimal tumour burden outside of the breast 
and axilla are clearly more appropriate candi-
dates for aggressive surgery. In these cases sur-
vival can be anticipated to be longer; therefore, 
the value of local palliative surgery is increased, 
particularly if local symptoms are likely to be 
severe and prolonged. Secondly, the emergence 
of new systemic options apart from systemic che-
motherapy, such as Her2 blockade, second- and 
third-line endocrine therapies and targeted thera-
pies such as tyrosine kinase inhibitors, has 
increased survival for metastatic patients and 

provoked greater interest in surgical procedures 
for local disease control [ 7 ]. Clearly, any decision 
to proceed with local palliative surgery requires 
multidisciplinary specialist input, along with 
detailed patient and family counselling. 

20.2.1     Breast Surgery 

 The most common palliative surgical procedure 
for breast cancer is simple mastectomy and axil-
lary clearance. Often a standard mastectomy tech-
nique with carefully planned skin excision can 
remove a symptomatic, ulcerating cancer with 
primary closure of the skin and subcutaneous tis-
sues [ 8 ]. Likewise a simple wedge of underlying 
chest wall muscle may also obtain resection of a 
locally advanced tumour. Palliative simple mas-
tectomy can be combined with appropriate axil-
lary dissection as dictated by the extent of local 
lymph node involvement. Appropriate local chest 
wall radiotherapy is an important adjunct therapy 
for these procedures [ 9 ]. 

 Where possible a simple primary closure of 
the skin with healthy, viable fl aps is the best pal-
liative option. In many cases skin closure will not 
be possible and more complex techniques for soft 
issue coverage will be needed. 

 Historically, split-skin grafting has been widely 
employed when repairing skin defects post mas-
tectomy. Skin grafting has problems with extent 
of graft take, coverage of large defects and heal-
ing when deployed over cartilage, bone or previ-
ously irradiated tissues. Cosmesis is usually poor. 
Vascularised omental grafts from the peritoneal 
cavity have been used extensively in the past to pro-
vide an improved soft tissue underlay for split-skin 
grafts on the chest wall [ 10 ]. They remain an option 
but are little used now in modern surgical practice. 
Negative-pressure wound therapy (VAC dressings) 
is now used to improve graft take in hostile wound 
beds and to simplify dressing care for patients. VAC 
dressings are the currently preferred dressing for 
split- skin grafting post mastectomy [ 11 ]. 

 The modern practice of reconstructive breast 
surgery has made the use of local soft tissue fl aps 
very routine. These are now the best option for 
skin and soft tissue closure after radical palliative 
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mastectomy associated with extensive soft tissue 
excision. 

 Latissimus dorsi (LD) myocutaneous fl aps are 
the simplest option for new skin and soft tissue. 
They can be mobilised and rotated into a post-
mastectomy defect with relatively little surgical 
morbidity. An LD fl ap provides robust skin and 
muscle coverage, which allows postsurgical 
radiotherapy to be performed [ 12 ]. There is an 
issue with the potential for upper-limb dysfunc-
tion, and the skin paddle available for transfer 
can be limited for large defects. 

 In patients where large soft tissue defects are 
anticipated, or where the option of an LD fl ap has 
already been used, the next option to consider is 
a trans rectus abdominis (TRAM) myocutaneous 
fl ap. TRAM fl aps can be rotated into position on 
the chest using a pedicle based on the superior 
epigastric vessels or can be a free fl ap employing 
a microvascular anastomoses [ 13 ]. In general the 
pedicled fl aps are simpler to construct and have a 
lower failure rate than free TRAM fl aps. Both 
types of TRAM fl ap are associated with consid-
erable surgical morbidity, particularly at the 
abdominal wall harvest site. 

 As pedicled TRAM fl aps depend on the integ-
rity of the superior epigastric pedicle, they may 
be compromised during breast cancer therapy, 
such as local surgery and radiotherapy. In this 
situation double pedicle or super-charged TRAM 
fl aps may be a useful option [ 14 ]. 

 Free tissue transfer TRAM fl aps represent the 
most complex of the local soft tissue coverage 
options. As such they have the largest rate of fail-
ure or fl ap loss [ 15 ]. This is particularly an issue 
in palliative surgery where the option of reverting 
to simple suture closure is not possible or when 
patients with a limited life expectancy can be 
subjected to major morbidity, impacting on their 
quality of life. In general, the need for robust soft 
tissue coverage, capable of withstanding post- 
operative radiotherapy, means that full muscle 
TRAM fl aps are more appropriate in this setting. 
For this reason, muscle-sparing, perforator-type 
fl aps (e.g. DIEP) are increasingly being used in 
breast reconstruction to reduce abdominal wall 
morbidity but are usually avoided in the setting of 
radical palliative breast surgery [ 16 ]. 

 The key to success in free TRAM fl ap 
 construction is selecting the site for microvascu-
lar anastomosis. Commonly internal mammary 
or subscapular pedicles are selected as anasto-
motic sites, but both can have been compromised 
by prior surgery or radiotherapy. Again, dual vas-
cular anastomoses are an option to improve graft 
survival. 

 Although well described, attempts at chest wall 
resection and reconstruction are very rarely 
employed. If the patient’s projected survival and 
extent of local disease warrant such an approach, 
the muscles, ribs, cartilages, sternum and pleura 
can all be resected en bloc and soft tissue coverage 
obtained. Such surgery is inappropriate if more 
than minimal disease exists at other sites and must 
have the reasonable expectation of obtaining clear 
local surgical margins. Incomplete resection is a 
failure of surgical selection. Likewise, any more 
than microscopic pleural involvement indicates 
that a patient is a poor candidate for such aggres-
sive local surgery. The  simplest soft tissue cover-
age is a prosthetic mesh placed into the chest wall 
defect. PFTE, which is nonpermeable, is favoured 
for this task. A robust soft tissue fl ap, either LD or 
TRAM, is then used to provide outer coverage. 
Large chest wall resections can compromise the 
mechanics of ventilation, and there has been some 
experience with rigid prosthetic supports to deal 
with this problem [ 17 ].  

20.2.2     The Axilla 

 Local axillary involvement can be extremely 
symptomatic for patients. Prior surgery and local 
radiotherapy create considerable surgical chal-
lenges in this region. 

 In many cases axillary dissection to level III 
can be a very important palliative surgical pro-
cedure. Sometimes, a palliative procedure can 
be facilitated by a number of simple additional 
surgical manoeuvres, such as enlarged or novel 
skin incisions or the division/resection of pec-
toralis muscles. In the era of sentinel lymph 
node biopsy as standard therapy for early breast 
 therapy, palliative completion axillary dissection 
is an  important surgical tool [ 18 ]. 
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 In palliative axillary surgery it is important 
to ensure that all options for systemic therapy to 
debulk extensive local disease have been explored 
and applied. Careful consideration needs to 
be given to use of local radiotherapy to control 
axillary disease. Prior irradiation considerably 
increases the technical challenge and threatens 
the success of palliative axillary surgery. Where 
possible all surgical options should have been 
completed or explored prior to employing local 
radiotherapy. In palliative axillary surgery, issues 
such as post-operative lymphoedema, sensory 
changes and upper-limb motor dysfunction must 
be anticipated and managed. They should not 
limit the extent of surgical excision, as the goal 
remains clear surgical margins [ 19 ]. 

 The contraindications to resection of axillary 
disease are involvement of the axillary artery and 
brachial plexus. The axillary vein can usually 
be resected with relatively little morbidity, par-
ticularly if there is prior tumour-related venous 
thrombosis. The axillary artery, if resected, can 
be reconstructed with either a reverse vein graft 
or prosthetic (usually PTFE) graft. Axillary artery 
involvement is usually associated with brachial 
plexus involvement that is virtually impossible 
to resect with any hope of surgical clearance. 
Sacrifi ce of the axillary artery or brachial plexus 
without hope of complete tumour resection is 
not palliative and is not justifi able. Resection of 
the brachial plexus for neuropathic pain can be 
devastatingly disappointing. Forequarter ampu-
tation as an approach to uncontrolled local dis-
ease is not palliative in breast cancer. Attempts 
at axillary neurovascular bundle resection, with 
or without reconstruction, will lead to very high 
levels of morbidity and often mortality if compli-
cations arise. These procedures must be planned 
and undertaken with full specialist support. 
Patient selection is paramount [ 20 ].   

20.3     Local Surgery in Metastatic 
Breast Cancer 

 It has become common practice to offer newly 
diagnosed breast cancer patients early radio-
logical staging to exclude the presence of stage 
IV, metastatic breast cancer. Typically, an 

 unstandardised combination of chest X-ray, liver 
 ultrasound, CT chest and abdomen, whole-body 
isotope bone scan and more recently PET scan 
has been performed, prior to undertaking surgical 
resection of the primary breast tumour [ 21 ]. 

 The rationale of this approach is to demon-
strate those patients who were “incurable” by 
current therapy and to spare them the assault of 
local breast surgery, particularly mastectomy. It 
also allows systemic therapy to be commenced 
earlier and specifi c complications that might be 
associated with metastatic disease dealt with in a 
timely fashion. This approach has meant that for 
most women with metastatic breast cancer, the 
primary has remained in place with little local 
treatment. Local breast and axillary surgery was 
generally confi ned to those women with progres-
sive symptomatic tumours. However, new effec-
tive therapies for advanced breast cancer, the 
ability to demonstrate with imaging low-volume 
metastatic disease and recognition of the poten-
tial for slow-tempo disease progression have 
changed the rationale of this approach [ 22 ]. 

 Patients are often surviving considerable peri-
ods with stage IV breast cancer. In these patients, 
the majority of the tumour burden will often be 
the primary cancer in the breast or axilla. Recent 
publications have also cast the role of palliative 
local breast surgery in a new light. Noncontrolled 
retrospective studies have suggested an improved 
survival for patients who have the primary malig-
nancy resected in the presence of confi rmed met-
astatic disease [ 23 ]. 

 The best results are seen in patients with com-
plete primary tumour resection in the setting of 
low-volume, bone-predominant metastatic dis-
ease. The optimal timing of primary disease 
resection is unclear. Clearly the choice to delay 
primary disease resection until it is apparent that 
metastatic disease is low tempo and responsive to 
systemic therapy will bring biases to any reported 
survival benefi ts. What is therefore not clear is 
whether upfront resection of the primary disease 
will favourably infl uence survival from meta-
static disease in breast cancer. 

 Prospective studies are in progress, with the 
intention of clarifying this issue [ 24 ]. 

 What can be drawn from these results is that 
surgeons can offer primary resection of primary 
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breast cancer in patients with metastatic disease 
(often highly desired by patients), confi dent that 
there will be no adverse effect on patient survival.  

20.4     Metastectomy in Stage IV 
Breast Cancer 

 The key goals in metastectomy in breast cancer 
are to reduce disease-related morbidity and to 
improve quality of life. Secondary goals are 
improved disease-free survival and the elusive 
possibility of cure. 

 The common sites for metastasis resection 
in breast cancer are the bone, lung, liver and 
brain [ 25 ]. 

20.4.1     Bone 

 The bone is the most common site for breast 
cancer metastases. Low-volume, bone-only dis-
ease is relatively common and often responds 
well to systemic therapy, particularly endocrine 
agents. Bone lesions are relatively simple to 
diagnose and confi rm radiologically. Bone 
tumours are associated with signifi cant pain 
and loss of function. It is no surprise that these 
are the most commonly surgically resected 
breast cancer metastases [ 26 ]. 

 Indications for surgery are lack of response to 
therapy, local pain, fracture or high potential of 
fracture in weight-bearing long bones. Long 
bones are the most frequently operated upon, but 
surgical decompression of vertebral metastases 
with the potential for spinal cord compression is 
perhaps the most dramatic and important metas-
tectomy in breast cancer [ 27 ]. 

 Sternal metastases may be considered a spe-
cial case of bone disease. Many represent local 
relapse only, being solitary and relatively indo-
lent. Local resection for isolated sternal metasta-
ses may be a curative procedure [ 28 ].  

20.4.2     Lung 

 Pulmonary metastatic breast cancer is often asso-
ciated with widespread disease in multiple sites. 

Even when the tumours are confi ned to the lungs, 
they are often multiple and associated with exten-
sive pleural involvement. 

 When an isolated lung metastasis is encoun-
tered, it can be resected, both for confi rmation of 
diagnosis and therapeutic control. Often the issue 
is whether a lung tumour represents a primary 
pulmonary lesion or secondary disease from 
breast cancer. PET isotope scanning can be help-
ful in excluding other disease sites [ 29 ]. 

 Resection of metastases can be amenable to 
resection using video-assisted thoracoscopic 
techniques, which reduces operative morbidity 
considerably. Provided a complete resection of 
tumour can be achieved, formal pneumonectomy 
and lobectomy appear to have no advantage over 
a wedge resection, with considerable differences 
in operative morbidity and mortality, favouring 
the simpler procedure [ 30 ].  

20.4.3     Liver 

 Isolated, solitary and localised hepatic metasta-
ses are rare in stage IV breast cancer. Liver 
metastases carry a poor prognosis, often requir-
ing chemotherapy as the only applicable systemic 
therapy. Liver resection for metastatic breast can-
cer is rarely employed [ 31 ]. 

 However, if the same criteria for resection of 
hepatic colorectal cancer metastases are applied 
to breast cancer patients (primary site free from 
recurrence, localised or solitary hepatic disease, 
exclusion of other sites of metastasis and the abil-
ity to resect the liver tumours with clear margins, 
retaining enough hepatic parenchyma for hepatic 
function/regeneration), similar outcomes to 
hepatic resections are seen in breast and colorec-
tal cancer patients [ 32 ].  

20.4.4     Brain 

 Cerebral metastases from breast cancer are rela-
tively common, although rarely are they the fi rst 
or an isolated site of disease. Breast cancer is the 
most common solid tumour that metastasises to 
the leptomeninges, but this disease is not 
 considered surgically resectable [ 33 ]. 
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 MRI has increasingly made the diagnosis 
cerebral metastatic disease more rapid and reli-
able. Systemic therapies in breast cancer may not 
cross the blood–brain barrier, and so the brain 
can be a sanctuary site for breast cancer cells, 
when other sites have responded to treatment or 
remain clear. Certain factors—younger patients, 
oestrogen receptor-negative disease and Her2- 
positive disease—seem to increase the likelihood 
of cerebral metastases [ 34 ]. These patients may 
benefi t from consideration of surgical resection. 
Seizures are a frequent presentation or symptom 
of cerebral disease in breast cancer patients. 
Surgery may represent the best palliation for this 
distressing complication. 

 Resection of cerebral metastases can be con-
sidered when few lesions are present, the loca-
tion is favourable for resection and rapid 
symptom control is indicated. Surgical resec-
tion can be associated with considerable mor-
bidity and needs to be carefully planned for in 
selected cases. Usually the procedure will be a 
debulking of tumour rather than complete 
resection. The alternative local therapy for 
cerebral metastases is whole-brain radiother-
apy. Indeed, even when successful cerebral sur-
gery has been performed, post-operative 
whole-brain radiotherapy is still indicated to 
reduce local recurrence rates [ 35 ].      
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21.1            Thyroid 

 In its most common, well-differentiated form, 
thyroid cancer has an excellent prognosis. In rare 
cases, it presents as locally invasive and poten-
tially non-resectable disease. Dealing with these 
invasive tumors and their metastatic disease can 
be challenging, balancing the aggressiveness and 
morbidity of the treatment with the morbidity 
and mortality associated with advanced papillary, 
follicular, medullary, or anaplastic thyroid can-
cer. Locoregional invasion of neck structures can 
lead to distressing symptoms and life-threatening 
conditions. Metastatic tumor growth can also 
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     This chapter focuses on locally advanced and 
metastatic thyroid cancer as well as parathyroid 
cancer. Treatments for thyroid and parathyroid 
cancers are aimed at primary, regional, and dis-
tant sites for respective malignancies and their 
symptoms associated with tumor burden. In addi-
tion, both benign and malignant pathologies 
often have associated endocrine symptoms that 
are treated with addressing tumor burden and/or 
medical management. This chapter will discuss 
management options in various forms of local 
invasion from both diseases. Treatment of meta-
static disease tailored to histologic subtypes as 
well as to metastatic site will be addressed. It is 
meant to focus on surgical management but the 
various roles of chemotherapy, radiation, and 
other medical modalities will also be discussed. 
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cause regional symptoms and organ dysfunction. 
Palliation of locoregional and distant disease is 
equally important. Options may involve, either 
alone or in combination, surgery, external beam 
radiation therapy (EBRT), and chemotherapy, 
and in the well-differentiated thyroid cancers 
(papillary and follicular), additional options 
include radioactive iodine (RAI) therapy and 
 l -thyroxine suppression therapy. 

21.1.1     Well-Differentiated Thyroid 
Carcinomas (WDTC) 

21.1.1.1     Local Invasion 
 Evolution of this disease is usually slow and an 
aggressive approach in the face of locoregional 
invasion can provide a survival advantage. As 
local tumors can compete with distant metastases 
for RAI uptake and reduce the effi cacy of this 
treatment, surgical resection, when possible, is 
recommended. 

   Airway Obstruction/Invasion 
 Laryngotracheal involvement can lead to signifi -
cant respiratory distress and airway compromise 
secondary to extrinsic compression, intraluminal 
tumor growth, vocal cord paralysis from recur-
rent laryngeal nerve involvement, or a combina-
tion of these. Although this is the most common 
site of locoregional invasion, no randomized con-
trolled trials have compared shave resection fol-
lowed by adjuvant treatment to the more radical 
laryngotracheal excision with reconstruction. 
Surgical approach is decided based on tumor 
characteristics, the implications of the surgery, 
the patient’s comorbidities, and their subsequent 
choice after discussion of the options. Regardless 
of the surgical option chosen, adjuvant therapy in 
the form of RAI and/or EBRT should be consid-
ered [ 1 ]. Other treatment options are available in 
cases of inoperability. Minimally invasive thera-
pies of Nd-YAG laser and/or tracheal stenting 
have been described. In a case series, they yielded 
immediate and long-term success in 92 % of 
patients and were well tolerated [ 2 ]. Tracheostomy 
becomes indicated in cases of impending airway 
obstruction and is rarely necessary in WDTC. If 

required, it should be performed in the operating 
room under general anesthesia to optimize chal-
lenging circumstances. Some tumor debulking 
and isthmusectomy may be necessary.  

   Great Vessels 
 Malignant carotid involvement is rare, and data on 
the subject are lacking [ 1 ]. In cases of hemor-
rhage, surgery or selective arterial embolization 
may be considered. Venous involvement com-
monly presents as an incidental fi nding or supe-
rior vena cava (SVC) syndrome. With internal 
jugular vein involvement, surgery is the primary 
treatment option and, as the obstruction is often 
compensated, resection is generally well tolerated 
[ 3 ]. Complete surgical excision of the primary 
lesion, with jugular resection and/or thrombec-
tomy, can palliate impending SVC syndrome [ 3 ]. 
Adjuvant treatment in the form of RAI and EBRT 
should be considered. In inoperable cases, venous 
stenting is an interesting alternative.  

   Esophagus 
 Available data are limited. When surgery or 
esophageal stenting is not feasible, gastrostomy 
tubes are the alternative. Total parenteral nutri-
tion is rarely required.   

21.1.1.2     Regional and Distant 
Metastasis 

 Survival in the presence of distant metastatic dis-
ease is highly variable, depending on location 
and extent of disease and presence of RAI uptake 
(ranges from greater than 50 % at 10 years to less 
than 50 % at 3 years) [ 4 ]. The most common dis-
tant metastatic sites are the lung, bone, liver, and 
brain. Treatment planning depends on the 
patient’s performance status and other disease 
sites; 5–20 % of patients with distant lesions will 
eventually die from progressive locoregional dis-
ease [ 1 ]. Surgery is considered the best option in 
selected cases of limited distant disease while the 
most common alternative is RAI ablation. 
Survival improvement related to complete surgi-
cal excision was described in a retrospective 
study (5-year disease-specifi c survival of 78 % 
vs. 46 %,  p  = .03) [ 5 ]. When secondary disease is 
confi rmed at time of initial diagnosis, resection 
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of the primary and regional disease optimizes 
success of RAI treatment of metastasis, espe-
cially those which are not amenable to surgical 
intervention. EBRT may be useful in controlling 
inoperable, persistent, or recurrent locoregional 
disease that is not RAI avid [ 1 ]. Chemotherapy 
options are limited but may be considered, pref-
erably in a clinical trial setting in non-iodine 
avid, symptomatic lesions or in lesions that prog-
ress despite RAI therapy. Table  21.1  describes 
the characteristics of each metastatic site and 
associated available treatment options.

21.1.2         Medullary Thyroid 
Carcinoma (MTC)  

 MTC does not concentrate RAI and responds 
less to EBRT than WDTC. The clinical course of 
patients with metastatic MTC is highly variable, 
ranging from indolent disease with survival for 
decades to aggressive, rapidly fatal outcomes 
[ 7 ]. Patients with advanced disease may suffer 
from fl ushing and diarrhea related to tumor 
secretion of bioactive substances (calcitonin and 
others). Debulking the tumor burden often con-
trols these symptoms [ 7 ]. Table  21.2  depicts the 
role of the different treatment options available 
in MTC.

21.1.3        Anaplastic Thyroid 
Carcinoma (ATC)  

 ATC is one of the most aggressive solid neo-
plasms with a median survival of 6 months after 
diagnosis [ 9 ]. It most commonly presents as a 
large, fi rm thyroid mass causing hoarseness, 
vocal cord paralysis, dysphagia, cervical pain, 
and dyspnea. Diagnosis is available via fi ne- 
needle aspiration or core biopsy and, if necessary, 
open surgical biopsy [ 10 ]. Routine intraoperative 
frozen sections are not recommended but may be 
helpful either to ensure adequate sampling or to 
confi rm diagnosis if it will change surgical proce-
dure [ 10 ]. Initial staging includes appropriate 
locoregional imaging with computerized 
 tomography (CT) scan or magnetic resonance 

imaging (MRI) as well as distant disease 
 assessment with positron emission tomography 
(PET)-CT scan or, if not available, cross-sec-
tional imaging of the brain, chest, abdomen, and 
pelvis [ 10 ]. Direct laryngoscopy will assess vocal 
cord mobility and for any disease extension into 
the laryngotracheal area [ 10 ]. Most cancer-
related deaths are due to rapid locoregional 
growth so therapeutic efforts should be concen-
trated here. A multidisciplinary team with thera-
peutic decisions individualized based on patient 
and disease factors is needed. These patients are 
often best managed by multimodal therapy, 
including surgery and EBRT ± chemotherapy 
[ 10 ]. Due to its poor prognosis, aggressive 
approaches in metastatic ATC should be used 
sparingly. See Fig.  21.1 .

21.1.4        Surgery 

 Complete surgical excision, not including major 
structures such as the larynx and esophagus, 
should be performed [ 10 ]. Unfortunately, this is 
rarely possible. There is currently no known sur-
vival advantage of achieving microscopically 
negative margins compared to grossly negative 
margins. Therefore, an en bloc resection should 
be considered whenever all gross disease can be 
resected, but tumor debulking with grossly posi-
tive margins should not be attempted [ 10 ]. The 
defi nition of “unresectable” may vary among 
institutions, depending on tumor extent and 
expertise. In cases of inoperability, neoadjuvant 
EBRT and/or chemotherapy should be consid-
ered, possibly rendering the tumor suitable for 
surgery [ 10 ]. As there is a high risk of relapse 
after response to EBRT ± chemotherapy, surgery 
should be performed when feasible in these 
cases. 

 Tracheostomy for airway compromise is tech-
nically challenging and has a high rate of healing 
complications, which can delay EBRT. It should 
be considered in cases of impending airway 
obstruction, not prophylactically [ 10 ]. If per-
formed, this must be undertaken in the operating 
room under general anesthesia and should not be 
performed in the emergency department or on the 
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ward [ 10 ]. Pretracheal tumor debulking or 
 isthmusectomy may be necessary. Most patients 
requiring a tracheostomy have aggressive disease 
with a poor prognosis. It may relieve airway 
 distress but provides minimal prolongation of life 
with potential prolonged suffering, so it should 
be a fully informed decision made by the patient 
and their healthcare team.  

21.1.5     Adjuvant and Palliative 
Treatment Options 

 Table  21.3  summarizes the role of the different 
adjuvant and palliative treatment options avail-
able for ATC.

21.2         Parathyroid 

 Palliation is relevant in two clinical scenarios: 
parathyroid carcinoma and persistent or recurrent 
benign hyperparathyroidism with symptomatic 
hypercalcemia. 

21.2.1     Parathyroid Carcinoma (PTC) 

 PTC is found in less than 1 % of cases of primary 
hyperparathyroidism (HPT) [ 12 ]. Its etiology is 
still poorly understood, and most of the data on 
its molecular pathogenesis come from studies of 
the rare HPT-jaw tumor syndrome [ 12 ] as 15 % 
of these patients develop PTC [ 13 ]. A mutation 
highly specifi c to PTC (tumor suppressor gene 
CDC73) could be used as a diagnostic tool in 
equivocal cases [ 12 ]. PTC has also rarely been 
reported in cases of familial isolated HPT and 
multiple endocrine neoplasia type 1 and 2A [ 13 ]. 

21.2.1.1     Presentation 
 Although rare, PTC is vital to diagnose. Table  21.4  
depicts useful characteristics in differentiating 
benign from malignant disease. In addition, laryn-
geal nerve involvement and lymphadenopathy 
should be considered suspicious [ 12 ]. The rare 
nonfunctional carcinomas commonly present as 
locally advanced disease [ 12 ].

21.2.1.2        Diagnosis 
   Investigations 
 First-line preoperative localizing studies are 
ultrasound scan (US) and sestamibi scan. In 

   Table 21.2    Role of the treatment options available in medullary thyroid cancer (MTC)   

 Surgery  EBRT  Chemotherapy  Others 

 Role and 
indication 

 Aggressive surgical 
treatment of 
locoregional, 
recurrent, and 
distant disease is 
the mainstay of 
treatment 

 Maintains a role 
primarily in palliation 
of symptomatic bony 
and cerebral 
metastasis 
 May be used for 
symptomatic 
locoregional disease 
but often less 
responsive 

 Limited role, 
reserved to rapidly 
progressive and 
symptomatic cases, 
may achieve 
symptom control 
but without survival 
improvement 

 Radiolabeled octreotide and 
metaiodobenzylguanidine (MIBG) 
show encouraging results for 
short-term disease stabilization, 
pain control, and quality of life 
improvement [ 8 ] 
 Immunotherapy seems promising 
but not yet clinically applicable 

  Data from: Greenblatt and Chen [ 7 ]  

  Fig. 21.1    Clinical features of anaplastic thyroid cancer 
(Used with permission from Surks and Korenman [ 17 ])       
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 addition, CT scan and MRI may reveal local 
invasion and pathologic lymphadenopathy [ 13 ]. 
When clinically relevant and in cases of reoper-
ation for recurrence, laryngoscopy is used to 

assess vocal cord mobility. Invasive studies, 
such as selective venous catheterization, are 
mainly indicated for recurrent disease when 
other modalities are nondiagnostic [ 13 ]. Fine-
needle aspiration (FNA) of masses suspicious 
for PTC is contraindicate due to the high risk of 
tumor seeding and low diagnostic rate [ 12 ]. 
Cross-sectional imaging is indicated in the pres-
ence of symptoms suggestive of metastasis and 
when postoperative calcium and parathyroid 
hormone (PTH) fail to normalize [ 12 ]. While 
disease-related lytic bone lesions might appear 
positive on 18-fl uorodeoxyglucose (FDG)-PET, 
its role in PTC is unclear [ 13 ].  

   Pathology 
 Intraoperative diagnosis of PTC is clinical with 
no proven benefi t of frozen section of the 
 parathyroid lesion [ 12 ]. Morphologic features of 
PTC include a larger tumor (median diameter 
3.3 cm) and an irregular, fi rmer mass with a 
whitish- gray color [ 12 ]. PTC is commonly adher-
ent to or invading surrounding structures, namely, 
the strap muscles, thyroid gland, trachea, esopha-
gus, and recurrent laryngeal nerve [ 14 ]. Some his-
tologic criteria, including capsular or vascular 
invasion, fi brous trabeculae, and numerous 
mitotic fi gures, have been suggested for diagnosis 

   Table 21.3    Role of the treatment options available in anaplastic thyroid carcinoma (ATC)   

 Surgery  EBRT  Chemotherapy  Others 
 Role and 
indication 

 Preferred approach when at 
least grossly negative 
margins can be 
achieved without major 
morbidity [ 10 ] 

 Neoadjuvant setting: 
may render 
inoperable cases 
operable [ 10 ] 

 Usually combined with 
radiation as a 
radiosensitizer [ 11 ] 

 Endobronchial 
techniques (Nd-YAG 
laser coagulation and 
stenting) may be used in 
selective cases 

 No indication for tumor 
debulking with gross 
positive margins [ 10 ] 

 Adjuvant setting: 
shown, in case series 
[ 11 ], to improve 
survival in the 
presence of positive 
margins 

 Chemotherapy alone is 
disappointing [ 9 ] 

 Selective embolization of 
the thyroid arteries 
(SETA) may alleviate 
local symptoms and 
control hemorrhage if 
needed 

 Tracheostomy performed 
in cases of impending 
airway obstruction [ 10 ] 

 Palliative setting 
(inoperable 
primary): as a 
defi nitive, high-dose 
regimen or as a 
palliative, low-dose 
regimen depending 
on performance 
status [ 10 ] 

 Preferred option in 
diffusely threatening 
metastatic disease [ 10 ] 
as it may lead to disease 
stability or regression 
but without survival 
improvement 

 May be indicated in 
metastatic disease if it is 
the only way to preserve 
function (i.e., spinal 
compression, pathological 
fractures) [ 10 ] 

   Table 21.4    Characteristics differentiating benign from 
malignant parathyroid disease   

 Benign 
disease 

 Parathyroid 
carcinoma 

 Women to men ratio  3–4:1  1:1 
 Average age at 
presentation 

 55 years old  48 years old 

 Serum calcium  <11.2 mg/dl 
(2.8 mmol/l) 

 >14 mg/dl 
(3.5 mmol/l) 

 Hypercalcemic crisis 
(shortened QT interval 
on ECG and apathy that 
if left untreated can lead 
to coma and death) 

 Rare  Possible 

 Serum PTH  Mild elevation  3–10-fold 
elevation 

 Renal involvement 
(renal colic, 
nephrocalcinosis) 

 <20 %  55–85 % 

 Radiological skeletal 
features (osteitis fi brosa 
cystica, osteoporosis, 
pathological fractures) 

 <5 %  44–90 % 

 Palpable neck mass  Rare  30–70 % 

  Data from: Fang and Lal [ 12 ] and Shane [ 14 ]  
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but none are sensitive or specifi c enough [ 12 ]. 
Immunohistochemical staining for Ki-67 and 
parafi bromin has been studied, but they also lack 
sensitivity and specifi city [ 12 ,  13 ]. A combina-
tion of the clinical, morphologic, and histologic 
criteria should be used.  

   Prognosis 
 PTC is an indolent disease with survival rates esti-
mated at up to 90 % at 5 years and 67 % at 10 
years [ 13 ]. Morbidity and mortality are rarely due 
to tumor burden but commonly result from conse-
quences of chronic hypercalcemia. Prognostic 
factors include initial margin status, lymph node 
involvement, and distant metastasis [ 13 ]. 
Nonfunctional tumors at diagnosis are associated 
with a worse prognosis [ 12 ].   

21.2.1.3     Treatment 
   Surgery (Fig.   21.2  ) 

      Primary Tumor 
 Complete resection is the only chance for cure so 
PTC should be resected en bloc with any adjacent 
invaded structure. This commonly includes a 
hemithyroidectomy, the adjacent lymphatic tis-
sue, the strap muscles, the thymus, and rarely the 
recurrent laryngeal nerve [ 12 ]. Tumor spillage 
should be avoided to decrease tumor seeding. 
Some recommend prophylactic ipsilateral central 

lymph node dissection (LND), but modifi ed radi-
cal lateral LND should be carried out only in the 
presence of confi rmed disease [ 12 ] via FNA 
biopsy of abnormal lymph node(s). Since PTC 
has been reported to coexist with either benign 
parathyroid adenoma or hyperplasia, a bilateral 
neck exploration should be performed [ 14 ]. The 
use of intraoperative rapid intact PTH assay 
(IOPTH) may be useful to assure that most, if not 
all, of the disease has been resected. If the IOPTH 
does not normalize, the options are further neck 
exploration with its associated potential compli-
cations or to complete the planned surgery for the 
primary disease and search for distant metastases 
postoperatively [ 13 ]. Cases of postoperative 
diagnosis of PTC are more complex. Patients 
with negative resection margins, with equivocal 
lesions, or with postoperative calcium and PTH 
normalization may be observed [ 12 ,  14 ]. 
However, re-excision with ipsilateral hemithy-
roidectomy and central lymph nodes is recom-
mended in the presence of tumor aggressiveness 
and capsular or vascular invasion and if calcium 
and PTH fail to normalize after the initial surgery 
in the absence of distant disease on further imag-
ing [ 13 ]. Close postoperative monitoring of cal-
cium levels is mandatory as large doses of 
intravenous calcium and oral calcitriol may be 
required [ 13 ].  

   Recurrent and Metastatic Disease 
 Recurrence rate after surgery ranges from 20 to 
60 % and is lower with en bloc ipsilateral thyroid 
resection [ 12 ]. Although rarely curative, surgery 
is considered the mainstay of treatment of recur-
rent and metastatic disease [ 12 ]. It often renders 
patients normocalcemic for a period, facilitates 
medical management, and may improve survival 
[ 14 ]. The major drawback is possible increased 
morbidity associated with repeat surgeries [ 15 ]. 
EBRT may be considered in cases of unresect-
able, recurrent neck diseaseor to palliate bone 
metastases [ 12 ]. The lung, bone, and liver are the 
most common sites of distant disease [ 12 ]. 
Preoperative imaging, including venous catheter-
ization in equivocal cases, should be performed 
to confi rm the location and extent of these local-
regional recurrences and metastatic sites [ 15 ].    

  Fig. 21.2    Demonstrates the attachment of recurrent 
laryngeal nerve to large parathyroid tumor (Used with 
permission from Lynn and Lynn [ 18 ])       
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21.2.1.4     Adjuvant Therapies 
 Data on chemotherapy use in PTC are scarce 
and disappointing with short-lived responses. 
It is primarily considered in refractory 
 hypercalcemia [ 12 ]. In retrospective studies, 
EBRT has led to decreased recurrence rates and 
improved survival [ 16 ] and may be considered in 
patients at high risk of locoregional recurrence 
(i.e., gross capsular invasion, positive margins, 
and intra-operative capsule rupture) [ 12 ].   

21.2.2     Medical Management of 
Hypercalcemia 

 Acute, symptomatic hypercalcemia is initially 
treated with volume correction using isotonic 
saline, followed by a range of medical options 
(Table  21.5 ). Volume restoration is performed at 
an initial rate based on severity of hypercalcemia 
and then adjusted to maintain a urine output 
around 100 ml/h [ 12 ].

21.3         Summary 

 In the thyroid and parathyroid conditions dis-
cussed, treatments are aimed at primary, regional, 
and distant sites for respective malignancies and 
their symptoms associated with tumor burden. In 
addition, both benign and malignant pathologies 
often have associated endocrine symptoms that 
are treated with addressing tumor burden and/or 
medical management.     
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        Adrenal lesions may present as an incidental 
 fi nding, with locoregional symptoms or with 
symptoms related to hormonal secretion. They 
should be investigated for possible hormonal 
secretion, and the risk of malignancy, either pri-
mary or secondary, should be assessed. This chap-
ter concentrates on adrenocortical carcinoma and 
pheochromocytoma since they represent the most 
common malignant adrenal lesions. The focus is 
made on surgical resection, which is the mainstay 
of treatment for locoregional and isolated meta-
static disease. Other palliative options, such as 
radiation, chemotherapy, and other modalities 
may alleviate symptoms related to the mass effect 
and control hormonal secretion in inoperable 
cases. These options, as well as possible medical 
therapies, will also be reviewed.  

22.1         The Adrenal Incidentaloma 
and Associated Risk 
of Malignancy 

 Adrenal incidentalomas may be found in 4–7 % 
of abdominal CT scans. Up to 5 % of these 
will be adrenocortical carcinomas (ACC), and 
2.5 % will be metastatic cancers [ 1 ]. Figure  22.1  
 presents a suggested management algorithm for 
such incidentally discovered adrenal masses. 
Malignancy is suspected by combination of clini-
cal, biochemical, and radiological characteristics. 
An endocrine syndrome can be found in 60 % 
of ACC, most commonly Cushing syndrome 
(50 %), virilization (<10 %), or a combination 
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of both (25 %) [ 2 ]. On imaging, both size and 
appearance (attenuation and washout) are impor-
tant. Ninety-fi ve percent of ACC are greater than 
5 cm at diagnosis [ 2 ]. Resection is recommended 
for incidentalomas >4 cm [ 1 ] since ACC is esti-
mated to represent only 2 % of smaller lesions 
[ 3 ]. Tumor growth on serial radiologic imaging is 
also vital to consider. Other suspicious character-
istics on imaging are an attenuation value of >10 
Hounsfi eld units (HU) on unenhanced computer-
ized tomography (CT) and >30 HU on enhanced 
scans as well as a delayed washout (less than 

60 % at 15 min). CT scan and magnetic resonance 
imaging (MRI) are considered equivalent, but 
MRI may allow better assessment of extra-adre-
nal extension. Use of 18-Fluorodeoxyglucose 
(FDG)-PET may increase sensitivity and speci-
fi city, but due to limited experience and high 
costs, it is not routinely recommended [ 3 ]. Fine 
needle aspiration (FNA) biopsy can differentiate 
adrenal and non- adrenal tissue and is therefore 
indicated in suspicion of metastatic disease (once 
pheochromocytoma ruled out via biochemical 
testing) [ 1 ]. The idea that laparoscopy leads to 

Adrenal
incidentaloma

Hormonal secreting tumor?
(Cushing, pheochromocytoma,

aldosteronoma)
Increased suspicion of 

malignancy if virilisation or 
tumor secreting multiple 

hormones

Lesion measuring 
less than 4 cm with

benign features

Intermediate lesions 
measuring between 

4-6 cm
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Observation and 
consider repeating 
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12, and 24 months
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Adrenalectomy
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solitary metastasis in good
performance status patient

vs systemic therapy

  Fig. 22.1    Management algorithm for incidentally diagnosed adrenal masses       
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increased recurrence is now controversial, and 
some series suggest comparable outcomes, par-
ticularly for lesions <10 cm in diameter and when 
the surgery is performed by an experienced sur-
geon [ 4 ]. Current consensus with resection of 
 likely  ACC (local invasion, diameter of >6 cm or 
suspicious imaging features) is still via open sur-
gery in order to avoid tumor rupture [ 3 ].

22.2        Adrenocortical 
Carcinoma (ACC)  

 ACC are very rare malignant tumors (1–2 per 
million per year) [ 2 ]. Randomized clinical trials 
are lacking, and thus, the majority of the data on 
its management comes from small published 
series. The malignancy of an adrenal lesion is 
determined on histology with Weiss score, 
graded from zero to nine with each of the fol-
lowing criteria administered one point if con-
fi rmed on pathology: high mitotic rate, atypical 
mitoses, high nuclear grade, low percentage of 
clear cells, necrosis, diffuse architecture of 
tumor, capsular invasion, sinusoidal invasion, 
and venous invasion. A score of three or greater 
is associated with malignancy. Ki67 immuno-
histochemical staining has been found to be 
helpful in confi rming malignancy and correlat-
ing with prognosis [ 5 ]. 

22.2.1     Prognosis 

 The two major prognostic factors are disease 
stage and margin status on pathology from ini-
tial surgery. In presence of metastatic lesions, the 
5-year survival drops from 58–66 % to 0–24 %, 
and survival is usually less than 13 months [ 5 ]. 
The most common sites for distant disease are 
the lungs, liver, and bones. Signifi cant prognos-
tic factors include a Weiss score of >3, a mitotic 
index of >6/10 HPF, and a large tumor burden 
(>12 cm) [ 3 ]. Survival is improved by complete 
tumor resection, but even in presence of radical 
resection, relapse is seen in 75–85 % of patients 
[ 6 ]. This supports the need for adequate surgery 
and adjuvant treatments.  

22.2.2     Treatment 

 Treatment for ACC should consider patient 
 factors and the oncology and potential 
 endocrinology aspects of the tumor. 

22.2.2.1     Surgery 
 Whenever feasible and safe, complete en bloc 
resection of the primary tumor and distant or 
recurrent disease should be performed [ 3 ,  7 ]. In 
particular, the threshold to perform nephrectomy 
should be low if invasion is suspected, providing 
preoperative confi rmation of bilateral kidneys 
and good renal function is obtained. Direct inva-
sion of the vena cava or intracaval tumor throm-
bus does not contraindicate surgery [ 3 ]. Surgical 
debulking may be considered in certain selected 
cases, but this approach has not demonstrated 
improvement in survival, and data are lacking to 
support it. Decision-making factors include the 
presence of symptomatic hormone hypersecre-
tion, rate of progression, tumor grade, and patient 
performance status [ 3 ]. Debulking mainly serves 
to control tumor-related endocrine syndromes 
and possibly to increase the effi cacy of other 
therapies although these patients, due to their 
reserved prognosis, may be better palliated medi-
cally. There is currently no role for neoadjuvant 
therapy in unresectable tumors. See Fig.  22.2 .

  Fig. 22.2    A 38-year-old male presenting with an abdom-
inal mass. Contrast-enhanced CT demonstrates a 10-cm 
right adrenal complex mass ( arrow ), proven to be adrenal 
carcinoma at histology (Used with permission from 
Boland [ 14 ])       
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22.2.2.2        Chemotherapy 
 The data on the use of adjuvant mitotane come 
from retrospective studies and the benefi t on 
 survival of these data is unclear. A published 
report [ 6 ] has shown that adjuvant mitotane, 
compared to surgery alone, led to prolonged 
disease- free survival (42 months vs. 10–25 
months) and improved median overall survival 
(110 months vs. 52–67 months) in completely 
resected ACC. However, other series [ 7 ] have 
failed to demonstrate the same result. Mitotane 
should be considered for patients with the highest 
risk of recurrence, including high-grade disease, 
intraoperative tumor spillage, and presence of 
vascular or capsular invasion [ 6 ]. When used, a 
minimal duration of 2 years under the guidance 
of a medical oncologist is recommended [ 3 ]. 
While receiving mitotane, monitoring includes 
measurement of ACTH, urinary free cortisol, 
thyroid function, serum testosterone, lipids, and 
electrolytes [ 3 ]. Adrenal insuffi ciency must be 
supplemented, most commonly consisting of glu-
cocorticoid and fl udrocortisone. Other side 
effects include gastrointestinal (nausea, vomit-
ing, diarrhea) and neurologic symptoms (leth-
argy, confusion, dizziness, ataxia). At this time, 
no other chemotherapy regimen, alone or in com-
bination with mitotane, has been proven to be 
more effective than mitotane alone, but some 
centers do have combination protocols that are 
considered on a case-by-case basis. In the face of 
acknowledged palliative setting (locally advanced 
or metastatic disease), there is no survival benefi t 
demonstrated with mitotane alone or in 
 combination [ 8 ].  

22.2.2.3     Radiation 
 ACC was previously thought to be radioresistant. 
Though not prospectively proven, some studies 
have shown a reduced local recurrence rate with 
adjuvant external beam radiation therapy (EBRT) 
[ 3 ]. Possible indications for EBRT include incom-
plete resection, uncertain resection status, intra-
operative tumor violation, positive lymph nodes, 
diameter of >8 cm with evidence of vascular inva-
sion, and a Ki67 of >10 %. Clear indications 
include palliation of metastatic disease to the 
brain and bone and with documented spinal cord 

compression or superior vena cava syndrome [ 3 ]. 
Radiation may also be considered in the presence 
of non-resectable persistent or recurrent local dis-
ease [ 3 ], but preferably administered in symptom-
atic cases only. It is generally well tolerated with 
mostly mild to moderate nausea, anorexia, and 
liver and kidney function impairment.  

22.2.2.4     Additional Potential Palliative 
Treatment Options 

 Radiofrequency ablation (RFA) can be consid-
ered in inoperable patients or in the presence of 
metastatic disease, where the benefi ts of surgery 
are slim and do not outweigh the risks [ 3 ]. Its 
long-term effi cacy and effect on survival remain 
unconfi rmed. It is best considered in primary 
tumors that are <5 cm in diameter, located away 
from vital structures and large blood vessels [ 3 ], 
and in the treatment of liver metastasis. For arte-
rial embolization, there is limited information, 
but it may provide adequate palliation of pain and 
a decrease in hormone production without major 
side effects [ 9 ]. Embolic agents include alcohol 
foam, stainless steel coils, ethanol, and gelfoam.  

22.2.2.5     New Therapies/Under 
Investigation 

 Different immunotherapies are being studied in 
ACC, including the use of dendritic cells and 
DNA vaccination [ 3 ] and cytotoxic adenoviral 
gene therapy. Many growth factors have been 
found to be overexpressed in ACC (i.e., vascular 
endothelial growth factor, epidermal growth fac-
tor receptor, and insulin-like growth factor type 
2) and may be promising targets as the fi eld of 
oncogenomics develops.    

22.3     Medical Management 
of Adrenal Hypersecretion 

 Palliative control of hypercortisolism is usually 
achieved with metyrapone and/or ketoconazole 
[ 2 ]. Their effect is apparent within a few days and 
is assessed by measuring the 24-h urine cortisol. 
If control is not achieved, mitotane and/or 
 mifepristone (glucocorticoid receptor antagonist) 
can be added [ 2 ].  

N.R. Caron and L. Simard
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22.4     Pheochromocytoma (PCC) 
and Paraganglioma 

 Pheochromocytomas are part of the neuroendo-
crine tumor family. They commonly present with 
episodic hypertension, headache, diaphoresis, and 
tachycardia but can also be found incidentally. To 
diagnose a malignant PCC, the presence of local 
invasion and distant metastasis is needed, and such 
lesions are not curable. Up to 25 % are part of a 
hereditary syndrome, most commonly multiple 
endocrine neoplasia and von Hippel- Lindau. Initial 
management targets control of hypertension and 
prevention of hypertensive crisis. This starts with 
an alpha-adrenergic blocker and may then include 
beta-adrenergic and calcium channel blockade. 
Metyrosine, a catecholamine synthesis inhibitor, 
can also be used. Patients with malignant disease 
have an average 5-year survival of approximately 
50 % [ 10 ]. Common sites for distant disease are the 
bones, liver, and lungs. Treatment options for 
malignant PCC include surgery (the mainstay of 
treatment), metaiodobenzylguanidine (MIBG) 
radiotherapy, and systemic antineoplastic therapy. 
There are no randomized control trials to determine 
which nonsurgical treatment is more effective. 
Therapies targeted at the adrenal bed, including 
EBRT, RFA, cryoablation, and arterial emboliza-
tion, have been described in case series, and they 
should be used selectively [ 10 ]. As for other meta-
static tumors, these modalities can also be consid-
ered for treatment of symptomatic metastatic 
lesions (e.g., EBRT to bone metastasis, RFA for 
liver lesions). See Fig.  22.3 .

22.4.1       Surgery 

 Surgical resection after medical preparation for 
elevated catecholamine secretion should be consid-
ered in all cases of localized and isolated metastatic 
disease. Laparoscopy is the preferred approach for 
PCC with a low risk of malignancy [ 11 ]. However, 
in case of doubt, conversion to an open procedure 
should be performed. In a series of 176 operated 
patients, PCC had a 15 % rate of recurrence, and of 
those recurrences, 52 % were malignant. Risk fac-
tors for recurrent disease were familial cases of 

PCC, extra-adrenal tumors (paragangliomas), 
right-sided tumor, and operative capsule breach 
[ 12 ]. Although there are no fi rm data to support 
resection of metastasis, it appears to improve 
symptoms from abnormal hormone secretion and 
possibly increase survival [ 10 ]. Tumor debulking is 
considered a mainstay of treatment, palliating the 
hypersecretory state and possibly improving the 
effi cacy of MIBG radiotherapy on residual lesions. 
However, its role is unclear in asymptomatic low-
secreting tumors [ 10 ].  

22.4.2     Chemotherapy 

 Systemic treatment, with a combination of cyclo-
phosphamide, vincristine, and dacarbazine, is 
considered in patients with rapidly progressive 
and symptomatic disease and in cases negative 
for MIBG uptake or refractory to this treatment 
[ 10 ]. Tyrosine kinase inhibitors, such as suni-
tinib, appear promising but unproven.  

22.4.3     MIBG Radiotherapy 

 MIBG is a selective treatment option when 
 coupled with radioactive iodine. A retrospective 

  Fig. 22.3    A 56-year-old female with a pheochromocy-
toma. Contrast-enhanced CT image demonstrates a 5-cm 
hypervascular mass containing calcifi cation ( arrow ) in the 
right adrenal gland. Although its imaging appearance is 
nonspecifi c, the patient had a history of “panic attacks” 
and laboratory evidence to support the diagnosis of pheo-
chromocytoma. At surgical pathology, a pheochromocy-
toma was diagnosed (Used with permission from Hindman 
and Israel [ 15 ])       
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study of 116 patients [ 13 ] demonstrated partial 
tumor response in 24–45 % of patients. It is gen-
erally well tolerated with possible mild myelo-
suppression. This treatment option is considered 
in slow-growing disease with positive uptake on 
MIBG scintigraphy. The benefi t of a high-dose 
regimen does not outweigh the risks of increased 
toxicity and is not recommended [ 10 ].  

22.4.4     Combination Therapy 

 Overall, MIBG radiotherapy and systemic che-
motherapy have approximately the same tumor 
response rate and toxicity profi le. Superiority of 
one over the other has not been demonstrated 
regarding their effect on overall survival. A com-
bination of both treatments has not been demon-
strated benefi cial in small series [ 10 ].   

22.5     Summary 

 Adrenal lesions may present (1) as an incidental 
fi nding on imaging study performed for unrelated 
reason, (2) as clinical presentation with risk fac-
tors for or symptoms suspicious for adrenal mass, 
and (3) in evaluation for endocrinopathies. They 
are concerning for possible endocrine syndromes 
or malignancies (primary and secondary) and are 
best investigated and treated within multidisci-
plinary teams. Surgical resection is the mainstay 
of treatment for locoregional and isolated meta-
static disease, but other palliative options may 
alleviate symptoms related to the mass effect and 
control hormonal secretion in inoperable cases.     
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23.1            Kidney 

 The triad of symptoms that renal cell carcinoma 
(RCC) historically presented with were mass, 
hematuria and pain. Due to the increased use of 
CT scanning, many renal masses are now 
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     Primary and secondary malignancies can affect 
the urological system. The intention of palliative 
surgery is to improve the patient’s quality of life. 
However, urological intervention may also 
increase life expectancy. The most commonly 
performed palliative urological procedures are 
ureteric stenting and fulguration of bleeding 
bladder and prostate tumours. Ureteric stents or 
nephrostomy tubes may reverse obstructive renal 
failure. The improved renal function may increase 
life expectancy and allow for palliative chemo-
therapy to be considered. However, ureteric 
stents may not be able to overcome the compres-
sive forces of malignancy. Therefore, nephros-
tomy tubes may be required to alleviate the 
obstruction. One must bear in mind the quality of 
life implications of nephrostomy tubes. 
Nephrostomy tubes require regular changes and 
have an increased risk of infection and the poten-
tial for dislodgement. There is also a role for pal-
liative resection of the primary tumour in some 
metastatic solid organ malignancies. This may be 
to reduce bleeding and pain such as in metastatic 
bladder cancer. Additionally resection of the pri-
mary lesion has been shown to improve survival, 
despite metastases, in renal cell carcinoma. 
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 incidentally discovered. Importantly this has led 
to an increased proportion of organ-confi ned 
masses being detected [ 1 ]. Regardless up to one-
third of cases will present with synchronous met-
astatic disease [ 2 ]. 

 Cytoreductive nephrectomy has potential 
quality of life benefi ts as it may reduce bleeding, 
pain from clot colic as well as paraneoplastic 
symptoms [ 3 ]. Approximately 1–2 % of patients 
also demonstrate regression of metastases [ 4 ]. 
Furthermore patients who underwent cytoreduc-
tive nephrectomy followed by systemic inter-
feron alpha treatment enjoyed a 30–50 % survival 
advantage over patients who were treated with 
systemic interferon alpha alone [ 5 ]. Nevertheless, 
mean survival amongst this group remains poor 
with median survival improving from 7.8 months 
to 13.6 months [ 5 ]. 

 Since 2005 tyrosine kinase inhibitors (TKIs) 
have become the fi rst-line systemic therapy for 
metastatic RCC. The available data suggest that 
cytoreductive nephrectomy remains an integral 
part of treatment of these patients [ 6 ]. This rec-
ommendation is only valid for patients with good 
performance status [ 7 ]. Several factors have been 
identifi ed on multivariate analysis to determine a 
patient’s appropriateness for cytoreductive 
nephrectomy. Patients with four or more of the 
risk factors listed next did not benefi t from cyto-
reductive nephrectomy compared to patients 
treated with medical therapy alone [ 6 ]. Poor 
prognostic factors are:
    1.    Serum albumin below normal   
   2.    Lactate dehydrogenase above normal   
   3.    Tumour stage T3 or T4   
   4.    Symptomatic metastatic disease   
   5.    Liver metastases   
   6.    Retroperitoneal or supradiaphragmatic 

lymphadenopathy    
  Moreover, the percentage of tumour burden 

removed at the time of cytoreductive nephrec-
tomy predicts progression-free survival on uni-
variate and multivariate analysis [ 6 ]. Timing of 
cytoreductive nephrectomy is controversial. 
Presurgical therapy followed by nephrectomy has 
the potential advantages of down staging irresect-
able disease, reducing time to systemic therapy 
and assessing the tumours’ response to targeted 

therapy. However, there are no randomised con-
trolled trials comparing pre- to postsurgical- 
targeted therapy [ 6 ]. 

 Cytoreductive nephrectomy is a challenging 
operation due to loss of tissue planes, local inva-
sion and tumour neovascularisation. Therefore, 
these operations should be undertaken in a centre 
of excellence and may require a multidisciplinary 
approach with vascular surgery input. Due to the 
potential impact on wound healing, haemorrhage 
and intraoperative adhesions, it is recommended 
that the TKIs be ceased for at least 2 weeks prior 
to surgery [ 8 ]. 

 The gold standard treatment for organ- confi ned 
ureteric or renal pelvis transitional cell carcinoma 
(TCC) is nephroureterectomy [ 9 ]. Patients with 
synchronous or asynchronous metastatic disease 
have a universally poor outcome [ 9 ]. Chemotherapy 
regimens are based on the chemosensitive proper-
ties of bladder TCC and are therefore extrapolated 
for upper tract TCC [ 9 ]. 

 Patients presenting with advanced upper tract 
TCC that are symptomatic from bleeding or pain 
from clot colic may benefi t from palliative 
nephroureterectomy. These advantages must be 
balanced against the negative impact that 
nephrectomy has on renal function as this may 
preclude palliative chemotherapy or result in 
dose reduction [ 10 ]. There is no evidence that 
removal of the primary tumour improves chemo-
therapy response [ 10 ]. Moreover, by avoiding 
dose modifi cation chemotherapeutic response 
may be improved [ 10 ]. A ureteric stent may 
resolve the renal colic by disobstructing the ure-
ter and therefore improve renal function suffi -
ciently for the patient to be able to tolerate 
chemotherapy. 

 Palliative nephroureterectomy for advanced 
upper tract TCC may be technically diffi cult. 
Laparoscopic surgery may be possible depending 
on the site of the lesion and which surrounding 
structures are involved. In the event of a 
 non- resectable symptomatic upper tract 
TCC, radiotherapy may improve local con-
trol [ 11 ]. Radiotherapy combined with cisplatin- 
gemcitabine chemotherapy may provide 
increased disease-free survival and an overall 
survival advantage [ 12 ].  

D. Spernat



271

23.2     Bladder 

 Cystectomy has traditionally been reserved 
for patients without evidence of metastatic dis-
ease [ 13 ]. However, patients with metastatic 
bladder cancer may require treatment to control 
local disease and the distant metastases. For met-
astatic bladder TCC the current standard of care 
involves a transvesical debulking of the bladder 
tumour (TURBT) with adjuvant chemotherapy 
and radiotherapy [ 14 ]. Current chemotherapeutic 
regimes include cisplatin and gemcitabine, and 
this may provide a survival advantage [ 15 ]. 

 However, palliative cystoprostatectomy (men) 
or anterior pelvic exenteration (women) remains 
an option for patients with signifi cant local symp-
toms such as refractory haemorrhage. Muscle- 
invasive bladder tumours may also result in 
ureteric obstruction. Ureteric stenting may be 
insuffi cient to disobstruct the ureters. Ureteric 
obstruction occurs secondary to direct blockage of 
the ureter by tumour and invasion of the ureteric 
wall interrupting peristalsis [ 13 ]. Furthermore, 
non-urothelial carcinomas of the bladder respond 
poorly to chemo- and radiotherapy, and therefore 
palliative cystectomy may be required to control 
local symptoms. 

 As cystectomy carries greater morbidity than 
radiotherapy, it should be considered only if there 
are no other options [ 13 ]. Moreover, periopera-
tive morbidity and mortality is greater in those 
over 75 years of age [ 16 ]. Palliative cystectomy 
may be a technically challenging operation, espe-
cially in T4b tumours [ 13 ]. Therefore, palliative 
diversion with nephrostomy tubes or via an ileal 
conduit may provide adequate symptom relief.  

23.3     Ureteric Obstruction 

 Malignancy may cause ureteric obstruction and 
renal failure. The obstruction may be due to 
direct invasion or external compression from 
lymph node masses. Disobstructing the ureters 
may resolve renal failure and thus increase the 
life expectancy of the patient. Additionally, this 
may improve the renal function suffi ciently for 
the patient to be able to tolerate chemotherapy. 

However, ureteric stents may not be able to over-
come the compressive forces, and nephrostomy 
tubes may be a palliative option. 

 There are many different ureteric stents that 
are commercially available. Broadly, these stents 
may be made from polymers or metal alloys. The 
polymer stents are the standard JJ stents with one 
pig tail placed in the renal pelvis and the other in 
the bladder. The alloy stents are either semiper-
manent short stents (Memokath™ 051, PNN 
Medical A/S, Denmark) which are placed across 
the occluded segment or long stents that run from 
the renal pelvis to the bladder (Resonance®, 
Cook Medical, USA). 

 Resonance® stents are reported to have longer 
dwell times than polymer stents [ 17 ]. Moreover, 
Blaschko et al. have reported that Resonance® 
stents are more resistant to extrinsic compression 
than polymer JJ stents and have superior fl ow 
characteristics [ 18 ]. However, this experience is 
not universal, and some authors have reported 
poorer fl ow characteristics with Resonance® 
stents compared with polymer JJ stents [ 19 ]. 
Stent symptoms are likely to be similar to poly-
mer JJ stents as the Resonance® stent also proj-
ects in to the bladder and renal pelvis where it 
may cause irritation. 

 The Memokath™ 051 stent is a semiperma-
nent, thermo-expandable nickel-titanium ureteral 
stent. It has been designed for long-term use in 
patients with benign or malignant ureteral stric-
tures [ 20 ]. Memokath™ ureteral stents may be 
more resistant to external compression than the JJ 
stent in patients with malignant strictures [ 21 , 
 22 ]. The stent is designed to cover only the stric-
tured section of the ureter reducing symptoms 
compared to a standard JJ stent [ 23 ]. Furthermore, 
the stent should not extend into the patient’s blad-
der or into the renal pelvis.  

23.4     Prostate 

 There has been a trend towards a lower stage of 
disease at diagnosis due to screening [ 24 ]. 
Regardless patients who present with cT3b-T4N0 
or N1 disease present specifi c challenges – there 
is a need for local and micrometastatic disease 
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control. Most patients with lymph node-positive 
disease will ultimately fail treatment [ 24 ]. Whilst 
many urologists are reluctant to perform radical 
prostatectomy (RP) in patients who are lymph 
node positive, there is evidence of improved 
cancer- specifi c and overall survival in those who 
undergo RP [ 25 ]. 

 Thus RP is an important component of multi-
modal strategies of lymph node-positive prostate 
cancer [ 24 ]. Early adjuvant hormone therapy has 
been shown to improve cancer-specifi c and over-
all survival signifi cantly [ 24 ]. There also appears 
to be a benefi t from maximal multimodal therapy 
where RP is followed by adjuvant radiotherapy to 
the prostatic fossa and combined androgen block-
ade in lymph node-positive patients [ 24 ]. 

 Nevertheless, many patients will not be fi t 
enough for radical prostatectomy, and T4b 
tumours can be a technically challenging opera-
tion. RP is especially challenging where the pros-
tate is adherent to the pelvic side wall. Therefore, 
many patients will be palliated with radiotherapy 
and neoadjuvant androgen deprivation. These 
patients may suffer recurrent hematuria or out-
fl ow obstruction and may require palliative TURP 
or fulguration of the prostate fossa. Suprapubic 
catheter placement, hyperbaric oxygen, or conju-
gated oestrogens may also be of benefi t in this 
situation [ 26 ,  27 ]. Ureteric obstruction may also 
complicate locally advanced prostate cancer.  

23.5     Testicular Cancer 

 Radical orchidectomy is important for the stag-
ing and treatment of testicular malignancy. 
However, patients with disseminated disease and 
life-threatening metastases should be stabilised 
with chemotherapy and orchidectomy delayed 
until medically safe [ 28 ]. Orchidectomy remains 
important in this group as the pathological sub-
type impacts on prognosis. Moreover, the testis is 
a sanctuary site that may not respond to systemic 
chemotherapy. 

 Patients with primary seminoma and a stable 
residual retroperitoneal mass after chemotherapy 
should be monitored [ 28 ]. However, should the 
mass increase in size or the HCG level increase, 

further treatment is warranted. Further treatment 
may involve salvage chemotherapy, surgery or 
radiotherapy [ 28 ]. 

 Patients with non-seminoma who have a resid-
ual retroperitoneal mass and normal tumour mark-
ers post-chemotherapy require surgical resection 
[ 28 ]. Whilst only 10 % of residual masses contain 
viable tumour, 50 % contain teratoma that may 
dedifferentiate [ 28 ]. Moreover, there are no reli-
able imaging modalities to distinguish between 
these lesions. Should viable tumour be identifi ed, 
salvage chemotherapy is indicated. Similarly, 
patients with residual retroperitoneal mass and 
elevated tumour markers should be treated with 
salvage chemotherapy [ 28 ]. 

 A retroperitoneal mass that persists despite sal-
vage chemotherapy should be resected. Similarly, 
if there is marker progression and no further che-
motherapeutic options, then resection is appropri-
ate if complete resection of the mass is feasible 
[ 28 ]. Post-chemotherapy retroperitoneal lymph 
node dissection (RPLND) is technically challeng-
ing and should be carried out by an experienced 
surgeon with ICU backup. Vascular surgery input 
may be necessary as portions of the aorta or vena 
cava may need to be resected en bloc.  

23.6     Penile and Scrotal 
Malignancies 

 Many patients with potentially curable penile 
cancers refuse penectomy. Therefore there is a 
very limited role in patients with metastatic dis-
ease. However, penile and scrotal lesions which 
are ulcerated, painful and with or without fi stulae 
may benefi t from palliative resection [ 29 ]. In 
addition metastases to inguinal lymph nodes may 
erode through surrounding structures including 
skin and vessels. Therefore, palliative resection 
should be considered for enlarging metastatic 
lymph nodes. 

 As the surgery can be extensive and destruc-
tive, neoadjuvant chemotherapy may be of bene-
fi t [ 30 ]. To minimise potential complications 
surgery should be carried out by a surgeon with 
experience in malignant groin exploration. 
Additionally complex fl aps may be required to 
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close the defect, and therefore involvement of a 
plastic surgeon or a melanoma expert may be 
helpful. Lymph nodes that are not resectable may 
benefi t from palliative radiotherapy [ 29 ]. 

 Locally advanced penile lesions may also 
involve the urethra leading to obstruction. 
Therefore, even if penectomy is refused, pallia-
tive perineal urethrostomy may be of benefi t. 
Should the patient consent to penectomy, the 
decision to perform a partial vs. radical penec-
tomy should be made on the basis of being able to 
achieve clear margins whilst also leaving the 
patient with suffi cient penile length to hold the 
penis for urination. Generally 2 cm of residual 
length is considered adequate [ 29 ].  

23.7     Adrenal 

 Adrenocortical carcinoma is a rare condition 
with an overall 5-year survival rate of approxi-
mately 35 % [ 31 ]. These tumours often metasta-
sise and invade local structures. Management is 
surgical as these tumours are generally not sensi-
tive to chemo- and radiotherapy. Complete surgi-
cal resection results in a higher 5-year survival 
[ 31 ]. Moreover, as some of these tumours are 
functional, resection may reduce symptoms [ 32 ]. 
Due to the close proximity of the adrenal to the 
kidney, direct invasion is common [ 31 ]. 
Recalcitrant hematuria may also necessitate en 
bloc resection. Surgical excision via a thoracoab-
dominal incision provides excellent access for 
these complex masses [ 32 ].     
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24.1            Introduction 

 The role of palliative surgery in gynaecology is 
primarily concerned with patients suffering from 
malignancies of the gynaecological tract. These 
involve the ovary (primary or secondary), pri-
mary peritoneal cancer, fallopian tube, uterus, 
cervix, vulva and vagina. The role of colpocleisis 
for benign severe prolapse is beyond the scope of 
this chapter which will focus on gynaecological 
oncologic conditions. 

 Palliative surgery can be defi ned as surgery 
performed to control the cancer, reduce symp-
toms and improve quality of life for those whose 
cancer is not able to be entirely removed. 
Palliative surgery may increase the patient’s life 
expectancy as well, particularly if it allows for 
the reintroduction of cancer-specifi c therapies 
such as chemotherapy. Palliative care is aimed 
towards symptom control and improved quality 
of life, not necessarily prolonging survival. 
Surgery may provide the best symptom control, 
but its indication must be individualised taking 
into account life expectancy, risk of surgical mor-
bidity and mortality and the patient’s level of 
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     Palliative surgery in gynaecology is primarily 
concerned with patients suffering from gynaeco-
logical cancers. The aim is to aid symptom con-
trol and improve quality of life, not necessarily 
prolonging survival. Its main indication in gynae-
cology is the treatment of bowel obstruction in 
patients with recurrent ovarian cancer. 



276

functioning. Palliative surgery focussing on the 
patient’s quality of life and comfort requires rec-
ognition of their autonomy and potential for per-
sonal rehabilitation and development whilst still 
maintaining realistic expectations. 

 Effective anti-disease therapy offers the best 
chance of good symptom relief, and treatment of 
symptoms must be directed at the underlying 
cause if possible. Remember symptoms can be 
due to the cancer or the therapy or have a com-
pletely unrelated aetiology. Therefore thorough 
evaluation of the patient with advanced gynaeco-
logical cancer must be undertaken. Once palliative 
treatment is initiated, there must be ongoing evalu-
ation of its effectiveness and outcome. Factors to 
consider when evaluating therapy include stage of 
disease and rate of progression, natural history, 
burden of investigations and therapy versus patient 
gains, potential to prevent future symptoms and 
the potential for patient rehabilitation (physical, 
psychological, social and spiritual).  

24.2     Ovarian Cancer 

 Epithelial ovarian cancer which accounts for 
>90 % of all ovarian malignancies is advanced at 
diagnosis in ~70 % of cases. The tumour is usually 
spread throughout the peritoneal cavity, often with 
associated ascites and possible pleural effusions. 
Primary peritoneal and tubal cancers tend to 
behave in a similar fashion, and their treatment is 
comparable to that for ovarian cancer. Metastatic 
ovarian cancer can therefore have physiological 
effects, mass effects (including those tumours 
metastatic to the ovary from other primary sites), 
gynaecological effects and particularly in advanced 
disease effect on gastrointestinal function. 

 Primary cytoreductive surgery is still the main-
stay of therapy for its assumed benefi t in three main 
areas [ 1 ].    Physiological benefi ts of removing bulky 
tumour masses, particularly ovarian and omental 
disease, in regard to improving gut function and 
decreasing ascites.    Improved tumour perfusion and 
increased growth fraction increasing the likelihood 
of response to chemotherapy and decreasing the 
potential for developing drug resistance. 
   Immunologic benefi ts as large tumour masses 

appear to have an immunosuppressive function. 
Optimal cytoreduction also leads to superior sur-
vival [ 2 ]. Prognosis is affected by the maximum 
diameter residual disease, with survival best in 
those who have all their disease resected. Patients 
whose largest residual lesion is no greater than 
5 mm fare better than those with nodules up to 
15 mm, who in turn do better than those with less 
than optimal cytoreduction and bulky residual dis-
ease. If optimal primary cytoreduction is not thought 
possible, or the patient has a poor performance sta-
tus or signifi cant comorbidities, there is a role for 
neoadjuvant chemotherapy with a view to interval 
debulking surgery if chemosensitive. Greater than 
70 % of patients with ovarian cancer respond to 
chemotherapy. However, most recur intraperitone-
ally and become resistant to chemotherapy. There is 
now thought to potentially be a role for repeat surgi-
cal cytoreduction in patients with recurrent disease 
[ 3 ]. Selected patients with disease thought to be 
operable showed a survival benefi t after repeat cyto-
reductive surgery compared to chemotherapy alone.  

24.3     Uterine Cancer 

 Cancer of the endometrium is the most common 
gynaecological cancer with 1 in 49 women in 
Australia being affected by age 85 [ 4 ]. Its main 
symptom is abnormal vaginal bleeding (espe-
cially postmenopausal bleeding), but it may also 
exhibit symptoms from local mass effect or 
symptoms secondary to metastatic spread. Spread 
is more likely in certain histological subtypes 
such as sarcomas and clear cell or serous papil-
lary carcinomas. 

 Advanced uterine cancer can cause problems 
with bleeding, pain or fi stulae possibly necessi-
tating the use of palliative surgical procedures.  

24.4     Cervical Cancer 

 Cancer of the cervix is the most common gynae-
cological cancer worldwide, with the incidence 
being much higher in third world countries 
 without a screening programme. Unfortunately 
patients in developing countries often present 
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with advanced disease that may be locally inva-
sive into adjacent structures or organs. It is hoped 
that in the future the incidence of invasive cervi-
cal cancer will decrease due to the introduction of 
the human papillomavirus (HPV) vaccine. 

 Locally advanced or metastatic cervical can-
cer is usually primarily treated with chemoradia-
tion rather than radical hysterectomy. When 
cervical cancer recurs centrally in a radiated 
fi eld, pelvic exenteration may offer the only hope 
of cure. However, there may also be a role for 
palliative exenteration in certain cases of cervical 
cancer complicated by vesico- or colovaginal fi s-
tulae. Less morbid urinary or gastrointestinal 
diversions may be more appropriate if pure 
symptom control is the aim. 

 Recurrent cervical cancer may also present 
with ureteric obstruction. Retrograde stenting is 
often appropriate, but if this is not technically fea-
sible, strong consideration must be given to the 
appropriateness of percutaneous nephrostomy in 
patients whose poor prognosis or symptoms from 
pelvic tumour may make a less traumatic demise 
from renal failure a kinder option.  

24.5     Vaginal Cancer 

 Primary vaginal cancer is rare, accounting for 
only 1–2 % of gynaecological malignancies. By 
far the majority of vaginal carcinomas are sec-
ondary from other primary sites, particularly the 
cervix, uterus and colon. Chemoradiation is the 
usual primary therapy for vaginal cancers. In 
patients with central recurrence after radiation 
therapy, surgery, often in the form of pelvic exen-
teration, may be the only treatment available. 
Vaginal cancer can also be complicated by recto-
vaginal or vesicovaginal fi stulae which may also 
make exenteration a suitable treatment option, or 
if not feasible necessitate diversion procedures.  

24.6     Vulvar Cancer 

 Cancer of the vulva accounts for ~4 % of female 
genital tract malignancies. By far the majority are 
squamous cell carcinomas, but there are other 

aggressive histological subtypes including mela-
noma and sarcoma. Vulvar cancer can cause pain 
and bleeding and surgical excision is usually the 
best form of symptom control. Plastic surgical 
reconstruction may be required to cover the 
defect following removal of large vulvar cancers, 
especially if it is recurrent cancer in a radiother-
apy fi eld. Involvement of the anus, rectum or ure-
thra is often initially treated with chemoradiation 
with a view to shrinking the tumour in the hope a 
less radical surgical procedure may be required.  

24.7     Gynaecological Cancer 
Symptoms 

 Gynaecological malignancies can cause a  number 
of symptoms, with surgery having a potential role 
in the treatment of many of these symptoms. 

24.7.1     Psychosocial 

 Surgery to remove the tumour can have a positive 
psychological affect on the patient. Even if it is 
not curative, it may prolong survival suffi ciently 
for the patient to get their affairs in order or attend 
important events.  

24.7.2     Pain 

 Pain can be due to a number of causes including 
local effects or ulceration as well as infi ltration of 
nerves. There are a number of procedures that 
can be of potential benefi t in controlling pain. 
These include nerve blocks or ablation, dorsal 
rhizotomy (ablation of dorsal root fi bres) for uni-
lateral perineal lesions and cordotomy (interrup-
tion of spinothalamic tracts) for nociceptive pain.  

24.7.3     Bleeding 

 Uterine cancers in particular may cause signifi -
cant and distressing vaginal bleeding. Even if the 
tumour is metastatic, there is often a role for the 
so-called simple toilet hysterectomy to remove 
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the uterus to control the bleeding. The hysterec-
tomy will also prevent further local spread of the 
disease.  

24.7.4     Mass Effect 

 Large ovarian tumours, either primary or second-
ary from other sites, (particularly GIT and breast), 
may cause local pressure effects resulting in pain, 
bloating, abdominal distension and problems 
with gut function. There is a role for tumour 
markers to help determine if an ovarian tumour is 
primary or metastatic. However, it must be 
remembered that tumour markers are just a guide 
and the defi nitive answer needs a tissue diagno-
sis. Raised CA125 suggests a primary serous 
ovarian tumour. CEA may be elevated in colorec-
tal tumours as well as mucinous ovarian lesions, 
and consideration must be given to a colonos-
copy in patients with a raised CEA in association 
with an ovarian mass. CA19.9 can be raised in 
hepatobiliary and pancreatic lesions as well as 
mucinous ovarian tumours and indicate the need 
for upper abdominal imaging. If a patient has a 
past history of breast cancer, their CA15.3 should 
be checked as ovarian tumours may represent a 
recurrence of breast cancer (even if their primary 
breast tumour was a long time previously because 
of the risk of late recurrence). Even if the removal 
of the ovarian tumour does not prolong survival, 
there is a role to debulk them to improve the 
patient’s quality of life for the time they have left. 

 There is some suggestion that ovaries can 
behave as a sanctuary site resistant to chemother-
apy, and their removal, particularly if it is a large 
tumour, may    help improve response to treatment 
and prolong survival.  

24.7.5     Bowel 

 Gynaecological cancers can cause a number of 
gastrointestinal symptoms including nausea and 
vomiting, constipation, anorexia and diarrhoea. 
However, it is intestinal obstruction which is the 
main indicator for palliative surgery in gynaecol-
ogy. Intestinal obstruction is the most frequent 

cause of death in advanced ovarian cancer. 
Obstruction may be present at multiple sites and 
can be mechanical or due to decreased motility. 
Mechanical obstruction is usually via extrinsic 
compression of the small intestine by tumour or 
lymph nodes, whilst dysmotility is usually sec-
ondary to infi ltration of the myenteric plexus. 
Patients who have received pelvic radiotherapy 
may also be complicated by obstructive symp-
toms caused by radiation strictures. 

 Palliative surgery for gastrointestinal tract 
obstruction must be individualised with careful 
selection of those who may benefi t. The decision 
between surgery and conservative therapy is 
based on the extent of disease, operability, life 
expectancy, chances of response to further anti-
neoplastic therapy, general condition and patient 
preference. If surgery is contemplated the 
 procedure must be feasible with acceptable mor-
bidity to the patient who is often in poor condi-
tion with limited life expectancy. The procedure 
must be likely to improve the patient’s symptoms 
and quality of life [ 5 ]. 

 A Cochrane review in 2010 [ 6 ] looked at pal-
liative surgery versus medical therapy for bowel 
obstruction in ovarian cancer. Only one study by 
Mangili et al. [ 7 ] met the inclusion criteria. This 
was a retrospective review of 47 women with 
advanced ovarian cancer. Twenty-seven under-
went palliative surgery and 20 were treated con-
servatively with octreotide. The outcomes looked 
at were reported overall survival and periopera-
tive mortality and morbidity. 

 Six (22 %) patients undergoing surgery had 
serious complications, and three (11 %) died as a 
result of these complications. However, surgery 
had a signifi cantly ( p  < .001) better survival than 
conservative therapy. 

 The incidence of bowel obstruction in patients 
with ovarian cancer is 25–50 % [ 8 ], and the life 
expectancy of patients with bowel obstruction in 
ovarian cancer is 4 months [ 9 ]. There are no defi -
nite prognostic factors to predict the outcome of 
surgery in patients with malignant bowel obstruc-
tion, and the management of these patients 
remains controversial. Krebs    and    Gopleruds [ 10 ] 
score patients with bowel obstruction based on 
age, nutrition, tumour, ascites, chemotherapy and 
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radiotherapy. This score has been reported to 
offer eligibility criteria for those who can benefi t 
from surgery. 

 In another study [ 11 ] looking at surgery ver-
sus chemotherapy for intestinal obstruction in 
advanced ovarian cancer, the only signifi cant fac-
tor predicting a    greater than 6 months disease- 
free period was prior response to platinum-based 
chemotherapy. Mangili [ 7 ] reported survival was 
superior for surgery compared to octreotide and 
that surgical palliation should be considered in 
patients with a good performance status. 

 If palliative surgery is considered in patients 
with bowel obstruction, there are various options 
to consider. These include laparotomy and surgi-
cal resection or bypass of the obstructed segment 
or segments, a diverting stoma proximal to the 
obstruction, colorectal stents or a venting gas-
trostomy (percutaneous endoscopic gastrostomy 
or PEG). Flexible self-expanding metallic stents 
to bypass a localised obstruction, either proximal 
small bowel or colon (especially distal to the 
splenic fl exure), have been shown to have a role 
in palliation of bowel obstruction in patients with 
recurrent gynaecological malignancies [ 12 ]. 
Palliative laparoscopic end colostomy formation 
is feasible in some patients with malignant 
obstruction or fi stulae [ 13 ] and provides good 
symptom relief with a less morbid surgical 
procedure. 

 Decompressive percutaneous endoscopic gas-
trostomy (PEG) can be used to control nausea 
and vomiting in patients with gynaecological 
cancers [ 14 ]. It is used for patients with small 
bowel obstruction who have a limited lifespan or 
are poor surgical candidates, or who have recur-
rent small bowel obstructions. 

 Leitdo     et al. [ 3 ] looked at the outcome of pal-
liative procedures for malignant bowel obstruc-
tion due to recurrent ovarian cancer. Twenty-six 
patients were reviewed, 14 with small intestinal 
obstruction and 12 with large intestinal obstruc-
tion. Fourteen patients (54 %) underwent opera-
tive procedures, and 12 patients (46 %) underwent 
endoscopic procedures. Symptom improvement 
or resolution within 30 days occurred in 23 
patients (88 %); 71 % of operative and 50 % of 
endoscopic patients still had symptom control at 

60 days. The median survival of patients who 
were operated on was 191 and 78 days for those 
who underwent endoscopic procedures. 
Recurrence of symptoms or death by 90 days 
occurred in ~50 % of patients.  

24.7.6     Fistulae 

 Fistulae between the urinary or gastrointestinal 
tracts and the vagina can be a distressing compli-
cation of patients with gynaecological malignan-
cies, especially those with locally advanced 
cervical cancer. Surgical correction is the treat-
ment of choice if feasible, but this may not be 
possible especially if the tissue has received a 
radical dose of radiotherapy. If this is the case, 
diverting colostomy for rectovaginal or ileal loop 
diversion for vesicovaginal fi stulae may be 
considered.  

24.7.7     Central Recurrence 

 Central recurrence of cervical cancer may be 
treated via a pelvic exenteration with a curative 
intent if there is no evidence of distant disease. 
Exenteration is not usually considered in patients 
with distant metastases or unresectable pelvic 
wall disease. However, if these patients have sig-
nifi cant symptoms from local disease such as 
bleeding, discharge, pain or fi stulae, then pallia-
tive pelvic exenteration can be a therapeutic 
option. A study looking at palliative exenteration 
[ 15 ] reported a signifi cant complication rate of 
38.4 % and 2-year overall survival of 15.4 %. 
However all of the patients undergoing palliative 
pelvic exenteration achieved symptom control 
and reported improved quality of life.  

24.7.8     Ureteric 

 Patients with advanced cervical cancer can get 
ureteric blockage leading to an obstructive uropa-
thy. A study looking a palliative urinary diversion 
by percutaneous nephrostomy and stenting [ 16 ] 
reported increased short-term survival but no 
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 signifi cant difference in quality of life. Therefore 
percutaneous nephrostomy should only be under-
taken if months of relative symptom-free survival 
is anticipated and not performed in patients with 
locally advanced disease causing severe symp-
toms signifi cantly affecting their quality of life.  

24.7.9     Ascites 

 Recurrent ascites is a common complication in 
patients with advanced gynaecological malignan-
cies, especially recurrent ovarian cancer. 
Repeated paracentesis may be required, and this 
can be a great inconvenience to patients, neces-
sitating numerous hospital admissions and inva-
sive procedures. The PleurX peritoneal catheter 
drainage system, which is tunnelled in under 
radiological guidance, can be used for repeated 
drainage of ascitic fl uid in the community setting. 
Its safety and effectiveness were confi rmed in a 
study by Tapping et al. [ 17 ], and it can be used as 
a fi rst-line approach in patients with refractory 
malignant ascites. 

 Peritoneovenous shunts for the management 
of malignant ascites have tended to be utilised 
less frequently due to their reported complication 
rate of ~40 %, particularly risk of occlusion or 
DIC.   

24.8     Summary and Key Points 

 The primary intention of palliative surgical pro-
cedures is to relieve symptoms and improve qual-
ity of life in patients with advanced disease. Its 
effectiveness is judged by the presence and dura-
bility of patient-acknowledged symptom resolu-
tion [ 18 ]. Surgery to remove the tumour and treat 
the disease may often offer the best chance at 
symptom control. It may also offer the possibility 
of reintroduction of other therapies which may 
help improve the patient’s quality of life. 
Gynaecological malignancies can have an effect 
on a number of other systems, especially gastro-
intestinal and urinary. Management of bowel and 
urinary symptoms is very well covered in the 
colorectal and urology chapters of this book, and 

the same principles apply in patients with gynae-
cological cancer. Gynaecological surgeons must 
develop a very good multidisciplinary approach 
to the care of their patients to optimise their qual-
ity of life once they are in the palliative stage of 
their disease.     
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     Metastatic disease is the number one cause of 
morbidity to cancer patients. The bone is a fre-
quent site of metastatic disease. Surgery has the 
potential to improve function and quality of life 
through stabilisation or reconstruction. 
Communication between the treating surgeon 
and subspecialist colleagues is essential to opti-
mise outcomes for patient care. The aim of palli-
ative orthopaedic treatment is to alleviate pain 
and restore mobility and dignity to patients suf-
fering with terminal cancer. 

 Key Messages to Surgeons 

     1.    Metastatic bone disease is a common 
and signifi cant cause of morbidity in 
cancer patients.   

   2.    Surgery can offer improvements in func-
tion and quality of life and can often be 
performed in general orthopaedic centres.   

   3.    Local biology in pathological fractures 
is altered and union is unpredictable. 
More aggressive surgical techniques 
may be required.   

   4.    Arthroplasty is evolving as a more reli-
able option for these patients compared 
to standard internal fi xation techniques.   

   5.    Communication between the treating 
surgeon and radiation oncologists, med-
ical oncologists and specialist orthopae-
dic oncologists should be encouraged 
and is essential in most situations.     
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25.1            Introduction 

 Metastatic disease is the primary cause of mor-
bidity and mortality to cancer sufferers. The bone 
is the third most commonly encountered site of 
metastasis after the liver and lung. It is the most 
common site amongst breast and prostate pri-
mary carcinoma. Overall it is estimated that up to 
84 % of all patients with metastatic disease will 
suffer bony lesions. The most common primary 
solid tumours that exhibit this pattern originate in 
the breast, lung, thyroid, prostate and kidney. 
Haematological malignancies such as lymphoma 
and myeloma also share this propensity. 

 Morbidity from metastatic bone disease 
(MBD) is signifi cant. Up to 70 % of patients will 
develop bone pain. Pathological fracture, spinal 
compression and associated immobility are all 
burdens that may be experienced. There is evi-
dence that on average, a patient with MBD will 
undergo a skeletal-related event (pain, fracture, 
radiotherapy, surgery) every 3–6 months [ 1 ]. 

 With an ageing population and improvements 
in modern chemotherapeutic regimens, we can 
assume the number of patients affl icted will only 
continue to rise. For some tumour types, notably 
breast and prostate tumours, bony metastasis is 
not necessarily associated with a reduction in life 
span compared to visceral metastasis. 

 In addition to the individual, MBD carries a 
burden to society. In the US alone, it is estimated 
that 13 billion US dollars were spent managing 
metastatic disease in 2005 [ 2 ]. 

 The aim of palliative care is improvement in 
the quality of life of patients and families who 
face life-threatening illness, by providing pain 
and symptom relief and spiritual and psychoso-
cial support from diagnosis to the end of life. The 
goals of palliative orthopaedic treatment are 
relief of pain and restoration of mobility and 
function to generate improved quality of life. 
Orthopaedic surgeons are well equipped to facili-
tate these goals. 

 Whilst a large volume of research has been con-
ducted in this fi eld in the last half century, many 
patients who may benefi t from orthopaedic surgery 
are not recognised and referred for consideration of 
stabilisation. Orthopaedic surgeons should under-
stand the principles of managing patients with 

MBD. This involves being able to recognise these 
patients, investigate appropriately and stabilise sur-
gically when appropriate. The treating surgeon 
needs to be able to work effectively in a multi-
disciplinary environment recognising the need to 
involve oncologists, radiation physicians and, 
potentially, referral to subspecialist units when 
complicated reconstruction is required. 

 In this chapter, the authors will provide the 
reader with the principles of treatment in the 
hope that they feel comfortable managing patients 
with MBD in their own practice. Whilst many 
cases will require subspecialist involvement, the 
majority can be managed locally. This helps to 
alleviate some of the psychological burden asso-
ciated with this life-threatening diagnosis.  

25.2     Basic Science 

 It has been noted for many years that the bone is a 
common site for metastatic disease. We now rec-
ognise that the viscera and the spine are intercon-
nected through the valveless channels of Batson’s 
plexus. This helps to explain the propensity for 
metastasis to occur in the spine and pelvis. In 
addition it helps to explain the observation that 
whilst any malignancy may metastasise to the 
bone, over 80 % of MBD is caused by fi ve pri-
mary tumours, namely breast, prostate, lung, thy-
roid and renal tumours, all of which have access 
to this system. Long bone lesions are seen most 
commonly in the proximal segments, thought to 
be due to increased blood fl ow. Two thirds of long 
bone lesions are encountered in the femur, and the 
majority of the remainder are in the humerus. 

 The bone is also a signifi cant host of growth 
factors. It has been postulated that tumour cells 
expressing appropriate adhesion molecules can 
bind and cause the destruction of bone releasing 
these growth factors, which can potentiate growth 
of metastatic foci [ 3 ]. 

 The majority of metastatic lesions encountered 
are lytic in nature. Lysis is not due to direct tumour 
destruction. It occurs via the release of cytokines, 
causing recruitment of osteoclasts. This is thought 
to occur as part of the metastatic cell binding. It is 
critical that the surgeon appreciates the alteration 
to local biology [ 3 ]. It should not be assumed that 
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fractures will progress to healing as most will not 
[ 4 ]. Fixation needs to be selected that will with-
stand a lack of load sharing.  

25.3     Clinical Presentation 

 Skeletal lesions are the major cause of pain in 
cancer patients and the main reason they will 
present to the orthopaedic surgeon. Metastases to 
the liver and lung may be asymptomatic for long 
periods, whilst MBD may cause pain early in the 
disease. 

 In patients with metastatic carcinoma, a low 
threshold of suspicion should be maintained that 
pain may be musculoskeletal in nature. Typically 
the pain is deep, unrelenting and progressive, and 
night pain is a concern. That said, many patients 
will present with more non-specifi c symptoms. 
Vague headache can be a sign of skull base 
involvement, and backache may be related to spi-
nal metastasis. 

 Spinal cord compression or cauda equina syn-
drome is seen less commonly than long bone 
fracture. However, it needs to be appreciated due 
to the potential for permanent loss of function. 
There may be a history of back pain exacerbated 
by activities which increase visceral pressure (i.e. 
coughing, sneezing). Neurological defi cits can be 
reported. Motor weakness is the most common, 
followed by pain, sensory disturbance and 
sphincter loss. 

 Patients may also present with the sequelae of 
hypercalcaemia. Classical presentations of 
hypercalcaemia, such as nephrolithiasis, bone 
pain and psychiatric effects, are less frequent, 
and patients may simply report fatigue, anorexia 
and constipation.  

25.4     Investigation 

 Patients with MBD can present at different stages 
of their disease. Some will present with a diag-
nosed primary tumour with a documented lesion 
that has progressed and is causing symptoms. In 
this population we can proceed directly to surgi-
cal planning. Extensive investigation is not 
required. 

 In those patients not known to have metastatic 
disease or malignancy, a more careful approach 
should be undertaken. Whilst lytic skeletal 
lesions are 500 times more likely to be metastasis 
than primary sarcoma, primary lesions do exist 
[ 2 ]. The “rodded sarcoma” or “whoops proce-
dure” creates a very diffi cult reconstructive prob-
lem for the orthopaedic oncologist. In cases 
where the diagnosis is in doubt, the authors rec-
ommend discussion with an experienced ortho-
paedic oncologist. This will help to prevent 
adverse outcomes to patients [ 5 ]. 

25.4.1     Clinical Assessment 

 Appropriate assessment begins with history and 
physical examination. Determining a history of 
carcinoma or a family history is important. A sys-
tems review and an assessment of risk factors (i.e. 
smoking, obesity, alcohol) should also be under-
taken. The severity of the pain helps to guide man-
agement. It should be noted if pain is present at 
rest, or only with use, as this alters quality of life. 
Current medical condition is relevant as is chemo-
therapy which may be ongoing. It is important to 
enquire about previous surgery or radiotherapy to 
the site as this may dictate surgical planning. 

 Physical examination is mandatory. The soft 
tissues overlying the lesions and planned surgical 
sites must be assessed as should distal neurologi-
cal function. All fi ndings should be carefully 
documented. In cases of metastasis with unknown 
primary, examination of the breast, thyroid and 
prostate may lead to the diagnosis. Metastatic 
renal cell and thyroid carcinoma are highly vas-
cular and bruits may be detected.  

25.4.2     Laboratory Assessment 

 Essential tests vary depending on clinical sce-
nario. In cases where diagnosis needs to be made, 
the following are considered mandatory:
    1.    Full blood count: The fi lm may show changes 

consistent with marrow packing disorders 
such as myeloma. Anaemia is also common 
amongst cancer patients and should be 
detected preoperatively.   
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   2.    Erythrocyte sedimentation rate (ESR) and 
C-reactive protein (CRP) are markers 
for infection, a potential differential diagno-
sis in MBD. ESR is also elevated in 
myeloma.   

   3.    Urea and electrolytes: Renal function can be 
impaired and potassium metabolism is often 
altered in this population.   

   4.    Liver function tests: This can indicate poor 
synthetic function and is an independent pre-
dictor of a poor outcome and alerts the sur-
geon to potential healing problems and 
coagulopathy. Elevated enzymes may be due 
to hepatic metastasis.   

   5.    Coagulation profi le can be altered by poor 
liver function and should be documented prior 
to invasive procedures.   

   6.    Serum calcium: Whilst not common, it must 
be diagnosed as it can be lethal if untreated. 
More common in lung carcinoma and haema-
tological malignancies.   

   7.    Serum and urine quantitative electrophoresis 
are diagnostic in myeloma.   

   8.    Prostate specifi c antigen is often elevated with 
prostatic metastatic disease.      

25.4.3     Imaging 

 Plain x-rays yield the greatest volume of infor-
mation for diagnosis and surgical planning. 
X-rays must be of high quality and include the 
full length of the bone. Orthogonal views must be 
obtained. A chest x-ray is routine to look for both 
primary tumour and visceral metastasis as well as 
for other co-morbidities relevant to the anaes-
thetic assessment. 

 Metastatic lesions can mimic other patholo-
gies but tend to affect medullary and cortical 
bone and have a narrow zone of transition and 
minimal periosteal reaction (Figs.  25.1  and 
 25.2 ). Blastic lesions are frequently seen in 
prostate carcinoma. In women they can be seen 
in breast carcinoma although, overall, lytic 
lesions are more common. Acral metastasis 
(distal to the elbow or knee) is classically asso-
ciated with lung carcinoma although renal cell 
cancer may also exhibit this behaviour. Isolated 

cortical metastasis is associated with lung 
carcinoma.

    New presentations are advised to have a 
Technetium-99 bone scan. It will not necessarily 
determine primary lesions but can assist in iden-
tifying if a lesion is monostotic or polyostotic 

  Fig. 25.1    Lytic lesion in the left proximal femur of a 
40-year-old male. Note the bony destruction and lack of 
blastic response       

  Fig. 25.2    Proximal femoral metastatic deposit secondary 
to transitional cell carcinoma. The isolated lesser trochan-
ter fracture is considered pathognomonic of a sinister 
cause       
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(Fig.  25.3 ). This can help look for other sites of 
potential disease and delineate those patients for 
whom curative resection may be intended. It also 
acts as a baseline for response to treatment. 
Surgeons must note that bone scans are only hot 
if osteoblastic activity is present. Some cancers 
can cause lysis without osteoblastic growth and 
will be cold. The classic example is myeloma. 
Renal cell tumours may also exhibit this 
behaviour.

   CT scanning of lesions is generally of little 
use in diagnosis, although it may help in surgical 
planning. Scanning of the viscera, however, is 
probably the single most high-yield investigation 

for determining primary lesions. CT scan of the 
chest, abdomen and pelvis can detect the primary 
tumour in 85 % of cases [ 6 ] (Fig.  25.4 ). 
Importantly, if it fails to do so, then it is unlikely 
that further invasive investigation will assist.

   Positron emission tomogram (PET) scanning 
has been examined recently to aid in this situa-
tion. It possesses greater diagnostic accuracy in 
locating small (5 mm) lesions. As such it is 
increasingly being used in lesions with unknown 
primary tumours. Its other use is determining 
patients for whom curative resection may be con-
sidered. It is generally only available in tertiary 
referral hospitals, limiting its use.  

  Fig. 25.3    Technetium-99 bone scan of a patient with breast cancer. The disease has metastasised throughout the 
skeleton       
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25.4.4     Biopsy 

 In cases where the diagnosis is unclear, a biopsy 
is the next step. Even if the diagnosis is clear, it is 
common practice to send operative material for 
histopathology to confi rm the clinical suspicion. 

 We recommend discussion with an orthopae-
dic oncologist if the diagnosis is in doubt prior to 
performing a biopsy. It may not be necessary for 
the patient to be transferred but can prevent prob-
lems with subsequent treatment. Certain centres 
have radiology staff capable of performing biop-
sies under CT or US guidance. 

 The biopsy can be as simple as sending ream-
ings from intramedullary (IM) nailing or as a 
separate procedure prior to planned reconstruc-
tion. When performing open biopsy the princi-
ples are based on the need to cause minimal 
contamination. If wide resection is subsequently 
needed, the biopsy tract must be excised with the 
lesion as it is considered contaminated with 
malignant cells. 

 Longitudinal incisions should be used violat-
ing as few compartments as possible. 
Neurovascular structures should be avoided and 
meticulous haemostasis is required. Drains 
should be placed at the inferior apex of the 
wound, if required. 

 Material should be sent for both histological 
analysis and bacterial culture and sensitivity. 
Prior discussion with a pathologist can aid in 
deciding what samples the medium should be 
transported in (i.e. fresh or formalin).   

25.5     Management 

 Treatment for patients with MBD is primarily 
palliative, with the goals of limiting pain and 
 rapidly restoring function. The aims for each 
patient will vary depending on the situation. 
Some patients will require surgery to facilitate 
community ambulation, whilst others simply 
need  stability to allow nursing care. 

  Fig. 25.4    Selected CT slice 
of a patient who presented 
with a lesion in the proximal 
humerus. Investigation 
revealed a mass in the left 
kidney. Subsequent biopsy 
demonstrated a renal cell 
carcinoma       
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 The likely outcome and risks involved need to 
be clearly communicated to the patient and 
family. 

 Management of these patients can be divided 
into the preoperative optimisation, operative 
planning and intervention followed by postopera-
tive rehabilitation and adjuvant treatment. 

25.5.1     Preoperative Assessment 

25.5.1.1     Medical Optimisation 
 Patients with MBD often suffer from other medi-
cal co-morbidities and the sequelae of their can-
cer. Malnourishment, anaemia, coagulopathy and 
hypercalcaemia can be present. The clinician 
should be alert to these possibilities. Early 
involvement of other medical disciplines and the 
anaesthetist may be required. Spinal anaesthesia 
may be favoured if lung function is compro-
mised, though it is contraindicated if central 
metastases are present due to the risk of coning. 
Malignancy increases the risk of thromboem-
bolic disease, and we recommend routine use of 

mechanical prophylactic devices, specifi cally 
intermittent pneumatic compression pumps. 
Chemical prophylaxis is indicated if it does not 
interfere with planned surgery or anaesthesia. 
Hypercalcaemia, whilst rare, increases the risk of 
adverse outcomes in the perioperative period. 
Correction can usually be achieved with intrave-
nous fl uid and bisphosphonate infusions.  

25.5.1.2     Embolisation 
 Renal and thyroid carcinoma lesions may be 
highly vascular. Embolisation is advisable to 
decrease the risk of bleeding. This should be per-
formed even if closed techniques such as intra-
medullary nailing are to be employed. CT 
angiography can provide an idea of the vascular-
ity of the lesion. Embolisation should be per-
formed within 48 h and preferably 24 h prior to 
surgery to provide optimal effect (Fig.  25.5a, b ).

25.5.1.3        Adjuvant Treatment 
 The treating surgeon should be aware of the 
 principles of adjuvant therapies. These include 
radiotherapy and chemotherapy including 

a b

  Fig. 25.5    ( a ,  b ) Pre- and post-angiography and coiling of a highly vascular renal cell carcinoma deposit in the right 
proximal femur. The coils and decreased fl ow can be seen       
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 bisphosphonates. Radiation therapy is virtually 
always used postoperatively. It helps alleviate pain 
and “mops up” tumour cells dispersed through 
operation. The entire bone is included. A single 
course is usually all that is required. When operat-
ing through the skin that has previously been irra-
diated, it is important to know the dosage. Wound 
healing complications can be expected if cumula-
tive dose was over 50 Gy; 60 or more Gy will 
almost guarantee wound breakdown. 

 Chemotherapy can impair wound healing. 
Surgery should be delayed until after the effects 
on neutrophils have ceased. Because of the vari-
ability between agents, surgeons should consult 
their oncology colleagues preoperatively.   

25.5.2     Operative Planning and 
Surgery 

 There are several important principles in the sur-
gical treatment of MBD. It is established that sur-
gical stabilisation increases patients’ ability to 
ambulate, be discharged home and achieve pain 
relief. Decision-making needs to be individual-
ised. The period of recovery or protected reha-
bilitation should not be longer than the anticipated 
life expectancy. Paradoxically, this often requires 
the use of more invasive surgical techniques to 
facilitate stability and early pain-free function. 
Surgeons should aim to undertake only one oper-
ation to stabilise a lesion. 

 Broad principles are outlined below [ 4 ]:
    1.    Prognosis guides treatment. Patients with life 

expectancy less than 6 weeks should be treated 
with analgesia and radiotherapy. For a prog-
nosis of 6 weeks to 6 months, internal fi xation 
using osteosynthesis is recommended. If the 
patient is likely to live longer than 6 months, 
arthroplasty or endoprosthetic reconstruction 
should be strongly considered.   

   2.    All affected areas of the bone should be con-
sidered in the proposed reconstruction.   

   3.    Mechanical stability that allows immediate 
use and weight bearing must be obtained.   

   4.    Radiotherapy is administered post surgery. 
This reduces pain and helps to clear cancer 
cells disseminated locally by the surgery.    

  Determining the prognosis is one of the most 
diffi cult aspects of managing these patients, yet it 
is critical to outcome. Typically, clinicians have a 
tendency to underestimate the patients’ life expec-
tancy. This has the potential to under-treat and 
place patients at risk for failure of fi xation and fur-
ther surgery (Fig.  25.6 ). Scoring systems are avail-
able to help, but often consultation with the 
patients’ oncologist or general practitioner may 
provide the most useful assessment. The following 
features are associated with a better prognosis:
     1.    Primary tumour breast, prostate, myeloma or 

lymphoma   
   2.    Solitary skeletal metastasis   
   3.    Absence of visceral metastasis   
   4.    Absence of pathological fracture    

  Renal cell carcinoma is a tumour that is diffi -
cult to predict. Its biological activity can be 
highly variable as is the prognosis. We encourage 
surgeons to seek expert opinion when dealing 
with this tumour. 

 Management of long bone lesions varies with 
the anatomical site. The femur and the humerus 

  Fig. 25.6    Example of fatigue failure of osteosynthesis. 
The patient had myeloma affecting the right proximal 
femur. Intramedullary nail with cement augmentation was 
used. The patient outlived the implant       

 

S. Young and R. Zellweger



291

are the most commonly affected bones. In the 
lower limb IM nailing is the treatment of choice. 
It carries the advantages of whole bone protec-
tion, minimally invasive insertion and resistance 
to axial loading. The decreased soft tissue insult 
and improved mechanical strength facilitate early 
weight bearing and rehabilitation. In the femur 
we advocate the use of long cephalo-medullary 
nails. These maximise the amount of bone pro-
tected and reduce the need for re-operation [ 7 ,  8 ]. 

 The main disadvantage with IM nailing is the 
embolisation of tumour, fat and thrombus to the 
lungs with resulting potential cardiopulmonary 
compromise. This phenomenon is also seen in 
trauma surgery. However, the mortality rates are 
increased in the MBD population. It is thought to 
be due to increased permeability of the bone cou-
pled with increased vascularity. The effect is 
magnifi ed in bilateral disease and in the intact 
bone. 

 Multiple techniques have been suggested to 
reduce the incidence of embolic load. These 
include drilling decompressive vents distally, use 
of unreamed nails and, more recently, the use of 
the reamer-irrigator-aspirator (RIA) device. 

 Femoral venting has only been shown to be of 
benefi t in reducing peak pressure in animal stud-
ies. The main problem is the generation of a 
stress riser, and it is currently not routinely per-
formed in our institution. Other methods include 
removal of the guide wire prior to nail insertion 
allowing decompression on marrow contents 
through the nail. However, this can only be done 
if the reduction is maintained. 

 Unreamed solid nails have the theoretical 
advantages of decreased embolic load, shorter 
operating time and less trauma to endosteal blood 
supply. However, the available literature from the 
trauma setting has not demonstrated a clinical 
advantage. This may stem from the fact that the 
highest pressures are generated by the femoral 
opening broach rather than during the reaming 
process. The disadvantage of unreamed nails is 
the decreased diameter. This reduces bending 
rigidity and increases unsupported length. 

 The reamer-irrigator-aspirator (DePuy-
Synthes™, Switzerland) device has been devel-
oped for use in the multitrauma patient to reduce 

the embolic load from multiple long bone nails. It 
has found alternative uses in bone graft harvesting 
and also in treatment of metastatic deposits. The 
principle is a high-speed (900 rpm) sharp single-
use reamer. This is attached to an irrigation tube 
providing continuous fl uid and suction to remove 
debris. Currently, no literature exists to support its 
routine use in the management of MBD. 

 In the majority of patients, the development of 
pulmonary complications probably relates more to 
preoperative global condition and haemodynamic 
stability rather than any of the variables listed pre-
viously. Therefore, we advocate preoperative opti-
misation and intraoperative attention to 
haemodynamic status. We recommend using stan-
dard reamed statically locked nailing of long bone 
lesions without venting, removing the guide wire 
prior to insertion if possible. Reaming is gentle, 
progressing slowly, and the anaesthetist is advised 
at the time of the potential for embolic effects. 

 Bilateral femoral nailing for MBD increases 
the risk to the patient for cardiopulmonary com-
promise. Where possible, the second surgical 
procedure should be delayed until the patient has 
recovered from the surgical insult. 

 Controversy exists in the surgical manage-
ment of diaphyseal lesions in the humerus. The 
surgical options are either IM nailing or plate sta-
bilisation, usually in conjunction with polymeth-
ylmethacrylate (PMMA) augmentation. Nailing 
in the humerus carries the disadvantages of rota-
tor cuff violation and poor rotational rigidity to a 
bone subjected to, predominantly, rotational 
loads. For these reasons some surgeons advocate 
an open approach with plate fi xation, often with 
PMMA augmentation (Fig.  25.7a, b ). This is a 
more rigid construct but requires greater surgical 
dissection and limited ability to protect the entire 
bone. There is no consensus within the literature, 
and we suggest surgeons use the technique they 
feel most comfortable with.

   The increasing use of arthroplasty or endo-
prosthetic reconstruction (EPR) for MBD is 
important to note. This has been driven by the 
improved understanding of altered local biology 
in metastasis and by failures of osteosynthesis. In 
metastatic deposits proliferation of osteoclasts 
leads to unpredictable fracture healing. Union 
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rates vary from 67 % in myeloma to virtually 0 % 
in lung carcinoma [ 2 ]. Even after radiotherapy, 
tumours can continue to grow and destroy the 
bone (Fig.  25.8a, b ). This can cause implant 
fatigue/failure and ongoing pain as well as limit-
ing reconstructive options. EPR has become the 
treatment of choice for periarticular disease.

   The femur and specifi cally the hip are dispro-
portionately over-represented in the frequency of 
long bone MBD locations. Up to 75 % of all sur-
gery for MBD is performed in the hip. Arthroplasty 
has an increasing role due to its reliability and 
familiarity to most orthopaedic surgeons. 
Immediate weight bearing can be allowed, and 
ongoing follow-up can be minimised to decrease 
the social burden to the patient and family. 

 In the proximal femur, lesions that cross the 
intertrochanteric line proximally should be 
treated with arthroplasty. Osteosynthesis in this 

region for MBD and related fractures has an 
unacceptably high revision rate [ 8 ]. Planning is 
essential. A CT may be required to assess local 
bone stock and to detect lesions distally in the 
femur and acetabulum. These will all need to be 
dealt with in the planned reconstruction. Surgical 
approach is dictated by the surgeons’ preference. 

 Cemented components should be used in fem-
oral reconstruction. Cemented stems allow 
immediate weight bearing, and radiation can be 
administered with no concerns over stem 
ingrowth. Choice of prosthesis is dictated by the 
surgeons’ preference. However, the use of calcar- 
replacing prostheses may be needed if the bone is 
defi cient in this region. Involvement of the greater 
trochanter is a diffi cult problem. It can be curet-
ted safely and packed with cement but as much as 
possible should be retained to aid in implant 
stability. 

a b
  Fig. 25.7    ( a ,  b ) A 71-year-
old male with disseminated 
renal cell carcinoma. This has 
been treated with osteosynthe-
sis augmented with PMMA 
bone cement       
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 Stem length is important. The tip of the stem 
must bypass the distal extent of the lesion by two 
cortical diameters in order to minimise the stress 
riser effect. This will often require the use of long 
stem implants. We prefer low viscosity cement 
and slow introduction of the stem to minimise 
pressure changes and embolisation. Distal cement 
restrictors are not necessary when using long 
stems. The addition of antibiotics to the cement is 
encouraged, and the dose can be increased safely. 
We accept that increased antibiotic adversely 
affects the cement quality. However, infection is 
of greater concern in deconditioned patients with 
a terminal illness. For patients with a poorer prog-
nosis, a unipolar head can be used. The decision 
to use a total hip arthroplasty is based on patient 
function, life expectancy and the presence of con-
current osteoarthritis or acetabular metastasis. 

 Massive metaphyseal bone loss may necessi-
tate the use of a proximal femoral replacement or 
tumour prosthesis. These operations are techni-
cally challenging with a high complication rate, 
and referral to a specialist centre is advised. 

 Acetabular reconstruction principles follow 
those found in revision hip arthroplasty. These 
techniques are complex and should only be 
undertaken by surgeons experienced in revision 
hip arthroplasty. Areas of MBD are akin to 
defects seen from polyethylene wear and should 
be defi ned with CT (Fig.  25.9a, b ). The differ-
ence is the lack of a favourable local biological 
environment. Bone graft cannot be expected to 
integrate. If the disease is isolated to the acetabu-
lum, curettage and cementation to the lesion with 
use of a modifi ed Harrington technique can be 
employed [ 9 ]. More commonly, the joint is 
affected, or there is disease on the femoral side 
making arthroplasty a more appropriate choice. 
Currently, cemented acetabular components are 
considered “gold standard”. Uncemented ultra-
porous metal cups have recently been used for 
the management of these lesions, and whilst their 
use is appealing, more work must be done before 
routine use can be recommended. Large areas of 
lysis should be curetted, and the defects can be 
fi lled with cement. A cup can be subsequently 

a b

  Fig. 25.8    ( a ) Patient from Fig.  25.1  several weeks after 
internal fi xation with PMMA augmentation. The disease 
has progressed distally. Note the coils from preoperative 

embolisation. ( b ) Patient from Figs.  25.1  and  25.8a  
 showing revision to a tumour prosthesis       
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cemented into this. Additional techniques are 
available if the support for the cement is poor. A 
modifi ed Harrington rod technique can be used 
where threaded pins can be driven into the ilium, 
cut short and the cemented cup rested on this 
(Fig.  25.9c ). Alternatively a cage may be used. 
Metal on polyethylene articulations are preferred, 
and where possible, large heads should be 
employed to improve stability. Intercalary resec-
tion (Fig.  25.10a–c ) and endoprosthetic replace-
ment are being used increasingly for patients 
with metastatic disease. Immediate and reliable 

weight bearing and pain control are strong incen-
tives. This is offset by the increased surgical dis-
section, blood loss and infection risk. We 
recommend that the use of these implants and 
megaprostheses in general be confi ned to subspe-
cialist surgeons.

    MBD around the knee is far less common. The 
principles of management are the same as else-
where. If internal fi xation is utilised, then it must 
be robust enough to allow early weight bearing. 
Often destruction of local bone stock will pre-
clude this, and an arthroplasty will be required. 

a

c

b

  Fig. 25.9    ( a ,  b ) Patient with MBD affecting the right hip 
secondary to lung cancer. Plain x-ray does not  demonstrate 
the extent of the process. The CT better defi nes the 
 defi ciency of the posterior bone and joint penetration 

( c ) Reconstruction for the patient seen in  a ,  b . After curet-
tage of the acetabular defect, a cemented cup is placed. 
This is protected using a combination of mesh and a mod-
ifi ed Harrington rod technique       
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Planning is critical and attention to common 
arthroplasty decision-making should be 
employed. Cemented stems should bypass 
lesions. A rotating hinge design should be used if 
collateral ligament insertion sites are involved. 
Care should be taken with soft tissue dissection. 
The preservation of the tibial tuberosity is essen-
tial. This may compromise tumour debulking, but 
in the palliative setting maintaining the extensor 
function is of greater importance. 

 In the humerus, endoprosthetic replacement 
has a well-defi ned role in trauma management, 
and this has been extended to deal with MBD. 
Resection and hemiarthroplasty offer reliable 
pain relief in the shoulder. Function is dependent 
on the condition and reconstructive capacity of 
the tuberosities. The patient must be counselled 
as to the likely diminished functional outcome. 
Reverse total shoulder arthroplasty has been sug-
gested as an alternative to improve function. 
Currently, complication rates related to instabil-
ity and unclear long-term outcomes limit its 
wide-spread use. Therefore, we cannot recom-
mend it at this time except by recommendation of 
sub-specialists. In the elbow, arthroplasty for 

MBD has been utilised with success. Care should 
be taken to defi ne the extent of the disease. In a 
series of 20 cases, a high rate (25 %) of local 
recurrence was seen [ 10 ]. Importantly, in this 
series, routine radio and chemotherapy did not 
alter wound healing or infection rates. 

25.5.2.1     Impending Fracture 
 Patients may present with disease prior to frac-
ture. The decision on when to intervene, and 
when to observe, is often diffi cult. Intervening 
prior to fracture improves patient outcomes, 
returns function sooner and decreases hospital 
stays. If the surgeon feels a patient is at risk of 
impending fracture in the lower limb, weight 
bearing should immediately be ceased and the 
patient admitted to hospital. 

 There are multiple reported methods for deter-
mining if a lesion is likely to progress to fracture. 
Both radiographic and clinical measures have 
been suggested. In our institution Mirels’ scoring 
system is used to aid in prediction [ 11 ]. 

 It is summarised in Table  25.1 .    The lesion site 
is predictive with the highest risk seen in peritro-
chanteric lesions. The size is determined by 

a cb

  Fig. 25.10    ( a – c ) A 67-year-old female with MBD sec-
ondary to renal cell carcinoma. Due to good prognosis 
and high functional status, the patient underwent excision 

and reconstruction using an intercalary prosthesis. 
Excellent result was obtained in terms of pain relief and 
function. Note the coils from preoperative embolisation       
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 proportion of the bones total diameter affected by 
the metastasis. Blastic lesions ( common in pros-
tate) have a lower risk of fracture. Pain is diffi cult 
to defi ne; mild and severe are relative terms. We 
prefer to consider pain as (1) not an issue to the 
patient, (2) pain with mechanical loading and (3) 
rest pain. 

 The patient is given a score out of 12. Seven or 
less is associated with a 4 % risk of fracture after 
irradiation. Eight is associated with 15 % and 
nine or greater with 33 % risk of fracture. The 
value of eight or greater is generally accepted as 
an indication for prophylactic intervention. In 
practical terms, the decision is made after discus-
sion and counselling the patient. Realistically, 
pain in the lower limb, especially around the hip, 
will generally require stabilisation as the risk of 
progression is high. 

 Intervention in intact long bones, whilst 
advantageous, carries its own risks. A fracture 
allows decompression of the medullary canal. 
Embolic material will disperse through this gap 
rather than enter the vascular system. 
Instrumentation of an intact long bone increases 
peak intramedullary pressures beyond that seen 
after fracture. Patients should be counselled 
about the increased risk. Despite this, there is still 
no evidence that prophylactic measures to reduce 
pressures alter clinical outcome. We do not rou-
tinely recommend such measures and suggest 
surgeons use techniques familiar to them.   

25.5.3     Postoperative Care 

 Early mobilisation should be encouraged as soon 
as practical with the use of aids and physical ther-
apy. We recommend routine use of mechanical 
thromboembolic prophylaxis with calf pumps. 
Chemical prophylaxis can be used as appropriate. 

The use of drains is at the discretion of the 
 surgeon though we fi nd them rarely necessary. A 
single dose of a broad-spectrum cephalosporin 
on induction should be given though we do not 
routinely administer antibiotics beyond this time. 
Mobilisation of the shoulder may need to be lim-
ited for up to 6 weeks allowing time for soft tis-
sue recovery. In the hip, fl exion should be limited 
to 90° for 6 weeks to prevent dislocation.  

25.5.4     Amputation 

 Amputation is rarely performed for MBD. 
Improvements in surgical reconstruction tech-
niques and the relative rarity of distal metastases 
(which may be more feasibly dealt with by ampu-
tation) have decreased the need for such radical 
surgery. 

 Practically, amputation should be reserved for 
cases in which reconstruction is not possible and 
pain cannot be controlled by non-surgical means. 
The patients’ prognosis must be considered as the 
period of rehabilitation in this debilitated cohort 
may be longer than in others. Patients should be 
counselled that even below-knee amputations 
may leave them wheelchair dependent based on 
the prognosis and on their general health condi-
tion. It will be advantageous for the patient to 
meet preoperatively with rehabilitation specialists 
and possibly other patients who have experienced 
an amputation. The psychological effects of such 
surgery to the terminally ill patient and their fam-
ily can be severe and must be anticipated. 

 Very little literature exists on this subject, in 
keeping with its infrequent use. Palliative ampu-
tation has been used in the upper limb for soft 
tissue metastasis invading the brachial plexus 
[ 12 ]. In the foot and ankle, reconstruction that 
allows early weight bearing is diffi cult making 
amputation a feasible alternative. 

 Surgical technique must be meticulous and 
shall be performed by a surgeon who is familiar 
with the procedure to avoid further unnecessary 
suffering of the already compromised patient. 
Wound healing problems are commonly encoun-
tered, and chemotherapy must often be ceased 
until healing is assured. Haemostasis is critical, 

   Table 25.1    Mirels’ scoring system   

 Score = 1  Score = 2  Score = 3 

 Site  Upper limb  Lower limb  Trochanteric 
 Size  <1/3  1/3–2/3  >2/3 
 Pain  Mild  Moderate  Severe 
 Nature  Blastic  Mixed  Lytic 
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and the use of drains prevents haematoma with 
possible detrimental consequences for the patient. 
Careful follow-up is advised to ensure wound 
healing, properly fi tted prosthesis and mental 
health.   

    Conclusion 

 The aims of palliative orthopaedic treatment 
are to alleviate pain and restore function, mobil-
ity and dignity to patients suffering with termi-
nal cancer. Treating surgeons will often fi nd 
themselves to be team leaders in the patients’ 
management. A multidisciplinary approach 
involving other staff in the decision-making 
process is important. It is critical that the 
patients and their family are involved in this 
process from diagnosis, through treatment and 
to bereavement. Clear, straightforward commu-
nication is essential to a good outcome. 

 This chapter provides the treating surgeon 
with an understanding of the principles of 
orthopaedic management in patients with met-
astatic bone disease. This includes appropriate 
clinical assessment and investigation as well 
as the technical management of these lesions. 
It is hoped the reader will feel confi dent man-
aging appropriately in peripheral practices as 
well as knowing when to seek the assistance 
of a specialist centre.     
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